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Environment	-	New	waste	management	rules

Union	 Minister	 for	 EnvironmentPrakash	 Javadekar	 will	 unveil	 new
waste	management	 rules	 and	 66	 Indian	 citieswith	 population	 over	 10
lakh	will	be	provided	with	Air	Quality	Index	(AQI)monitors.	These	rules
will	 include	wastes	related	to	solid,	construction,	demolition,electronic,
plastic,	biomedical	and	hazardous	waste.	Waste	management	in	Indiais
an	uphill	task.	But	is	it	impossible?KNAPPIL
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What	are	these	waste	management	rules?

Many	judicial	interpretations	include	the	rightto	good	health,	clean
environment	 and	 water	 among	 many	 others	 in	 Article	 21	 of
Fundamental	rights	ofIndian	Constitution.
Article48A	 of	 Directive	 Principle	 of	 State	 Policy	 (DPSP)	 mandates
the	State	 to	protectthe	environment	and	safeguard	 the	 forests	and
wildlife	of	the	country.
Article49	 places	 an	 obligation	 upon	 the	 State	 to	 ensure	 the
preservation	ofmonuments	and	objects	of	national	importance.

KNAPPIL
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Why	are	these	new	rules	“the	need	of	the	hour”?

Thesewaste	 management	 rules	 in	 India	 specifies	 the	 duties	 and
responsibilities	 forhygienic	 waste	 management	 for	 cities	 and
citizens	of	India.
Only15	 %	 of	 the	 waste	 gets	 separated	 as	 organic	 and	 inorganic
waste.
CPCB	 estimated,	 in	 2009,	 that	 India	 generates	 38billion	 liters	 of
sewage	per	 day	 as	 opposed	 to	 the	management	 capacity	 of	 just12
billion	 liters.	 The	 difference	 –	 26	 billion	 liters	 of	 sewage	 –	 is
dumpedevery	day!
Thewaste	management	rules	have	not	been	revised	for	years.
Thereis	a	need	for	revising	the	rules	with	public	consultation.
With	 new	 technologies,	 we	 could	 make	 wastemanagement	 more
effective.
“Thoughit	 is	an	uphill	 task	 to	achieve,	 it	 is	not	 impossible”	–Union
Minister	of	Statefor	Environment,	Forests	and	Climate	Change.

KNAPPIL
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When	did	the	last	Conference	of	Parties	(CoP)	happen?

The	 recent	 United	 Nations	 Climate	 ChangeConference,	 COP	 21	 or
CMP	 11	 was	 held	 in	 Paris,	 France,	 from	 30	 November	 to
12December	2015.
The	countries	that	met	at	Paris	agreed	to	keep	globalwarming	well
below	2°C.
The	 agreement	will	 become	 legally	 binding	 ifjoined	 by	 at	 least	 55
countries	 which	 together	 represent	 at	 least	 55	 %	 ofglobal
greenhouse	emissions.
Such	parties	will	need	 to	sign	 the	agreement	 inNew	York	between
22	April	 2016	and	21	April	 2017,	and	also	adopt	 it	withintheir	own
legal	systems.

KNAPPIL
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Where	are	the	loopholes	in	CoP	21	agreement?

Although	many	leaders	from	around	the	world	havehailed	the	Paris
agreement	 on	 climate	 change,	 but	 some	 analysts
andenvironmentalists	are	less	sure	about	its	impact.
ProfessorJames	Hansen,	the	former	NASA	scientist,	also	“the	father
of	 climate	 change”rues	 that	 there	 is	 no	 mention	 of	 concrete
consequences	for	offending	polluters.
Oxfamcalled	the	deal	“a	mixed	bag”,	arguing	that	governments	had
failed	to	puthumanity’s	interests	above	“short-term	interests”.
Centrefor	Science	and	Environment	(CSE)	sees	this	deal	as	“weak
andunambitious”	 as	 it	 does	 not	 include	 “meaningful”	 targets	 and
hasdischarged	 developed	 nations	 from	 their	 historical
responsibility.

KNAPPIL
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Who	can	transform	current	pathetic	state	of	wastemanagement?

Households:
Buy	what	you	need.	Consume	what	you	cook.	Storewhatever	is
left.	Segregate	the	waste.

Corporates/	Industries	/	Hospitals
Generated	 waste	 should	 be	 properly	 segregatedand	 treated
before	it	is	discharged.
As	 part	 of	 CSR	 initiative,	 they	 should	 take	 upwaste
management.

Municipalbodies
Model	 code	 should	 be	 developed	 to	 assisthouseholds	 in
segregating	and	collecting	the	waste.
Sewage	 treatment	 infrastructure	 has	 to	 beupgraded	 at	 the
earliest.
Effective	waste	recycling	system	must	bedevised.
Strategies	to	utilize	the	landfill	sitesefficiently	are	to	be	devised.

KNAPPIL
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PollutionControl	Boards
They	 must	 keep	 the	 citizens	 and	 authoritiesinformed	 on
pollution	levels.

State	andCentral	Governments
Notify	 rules	and	regulations	which	should	befollowed	by	 local
authorities	 and	 impose	 penalties	 for	 not	 following
suchguidelines.

How	can	Air	Quality	Index	(AQI)	help?

The	Index	gives	 information	about	five	chiefpollutants:	Particulate
Matter	with	a	diameter	less	than	10	micrometers	(PM10),Particulate
Matter	 with	 a	 diameter	 of	 less	 than	 2.5	 micrometers	 (PM2.5),
ozone(O3),	Nitrogen	Dioxide	(NO2),	and	Carbon	Monoxide	(CO).
For	CO	and	O3,	it	is	an	8	hour	average	while	forother	3	it	is	24	hour
average.
The	unit	of	measurement	is	microgram	(ormilligram	in	the	case	of
CO)	per	cubic	meter.

KNAPPIL
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Index	will	 color	 code	each	pollutant’s	AQIreading	and	 then	assign
an	overall	AQI	on	the	basis	of	top	pollutant’s	reading.
Right	action	would	be	to	link	AQI	to	an	actionplan.

((( 	)))
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Environment	-	India	to	jump	from	BS-IV	to	BS-VI

The	 Odd	 Even	 plan	 of	 the	 Delhi	 government	 and	 the	 ban	 on	 diesel
vehicles	 in	National	Capital	Region	by	 the	National	Green	Tribunal	are
just	 the	 beginning	 of	 the	 efforts	 to	 tackle	 pollution	 in	 India.	 Union
Transport	 Minister	 Nitin	 Gadkari	 announced	 that	 the	 country	 would
“leap-frog”	to	BS-VI	directly	from	1st	April	2020.	Why	is	India	in	a	hurry
to	adopt	these	norms?KNAPPIL
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What	are	Bharat	Stage	(BS)	norms?

India	follows	the	Euro	norms	under	the	label“Bharat	stage”	norms.
These	norms	define	the	maximum	limit	of	pollutants	that	a	vehicle
can	 emit.	 (CO2,	 nitrogen	 oxide,	 sulfur	 and	 suspended	 particulate
matter).
If	a	vehicle	emits	more	than	this	limit,	it	cannot	be	sold	in	Europe.
The	different	norms	are	brought	 into	force	in	accordance	with	the
timeline	and	standards	set	up	by	the	Central	Pollution	Control	Board
under	 the	 Ministry	 of	 Environment	 and	 Forests	 and	 Climate
Change.
At	present,	BS-IV	auto	fuels	are	being	supplied	in	over	30	cities	while
the	rest	of	the	country	has	BS-III	fuels.
Europe	 has	 already	 put	 into	 force	 Euro	 VIemission	 norms,	 while
much	of	India	is	still	covered	by	BS	III	norms.

KNAPPIL
Y

10



Why	is	India	moving	directly	from	BS-IV	to	BS-VI?

According	to	the	Auto	Fuel	Policy,	BS	IV	was	to	be	adopted	by	India
by	2017,	BS	V	by	2020,	and	BS	VI	by	2024.
But,	 Indian	Government’s	announcement	 to	move	 to	BS-VI	norms
by	April	1,	2020	across	the	country,	is	because:-

2020	is	the	year	when	the	Paris	climate	agreement,	which	India
signed	in	December	2015,	will	come	into	effect	and	the	first	five-
yearly	compliance	report	will	be	filed.
The	 pollution	 situation	 in	 several	 cities	 has	 come	 under	 the
spotlight.
Delhi	is	frequently	named	the	world’s	most	polluted	city
Several	other	Indian	cities	have	abnormal	pollution	levels
Supreme	 Court’s	 (SC)	 and	 National	 GreenTribunal’s	 (NGT)
constant	vigil	on	pollution	pressed	the	government	to	take	such
action.

KNAPPIL
Y

11



When	were	the	major	landmark	shifts	in	Indian	emission	standards?

1991:	Vehicle	emission	norms	were	introduced	in	India.
1999:	SC	ordered	government	to	introduce	pollution	control	regime
like	Euro	norms.
2000:	BS	I	emission	standard	was	introduced.
2003:	Dr.	R.A.	Mashelkar	Committee	drafted	 “Auto	Fuel	Policy”.	 It
recommended	adopting	BS	III	and	IV	fuel	standards.
2005:	Auto	Fuel	Policy,	2003	was	implemented.	BSIII	was	introduced
in	13	major	cities.
2010:	Entire	India	adopted	BS	III	standards.
2012:	Petroleum	ministry	set	up	Saumitra	Chaudhuri	Committee	for
Auto	fuel	vision	policy,	2025.
May,	2014:	Saumitra	Chaudhri	submitted	there	commendations.

KNAPPIL
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Where	do	BS	IV	and	BS	VI	standards	differ?

We	compare	the	existing	BS-III	and	BS-IV	norms	in	India	with	the
Euro	6	norms	on	which	India’s	emission	norms	have	been	set.
Carbon	 Monoxide	 (CO)	 emissions	 are	 present	 more	 in	 Petrol
engines.

Long	term	exposure	can	prevent	oxygen	transfer	and	increase
headaches/nausea.

Hydrocarbons	(HC)	emissions	are	present	more	in	Petrol	engines.
Short	 term	 exposure	 can	 cause	 headaches,	 vomiting	 and
disorientation.

Nitrogen	 Oxide	 (NOx)	 emissions	 are	 present	 more	 in	 Diesel
engines.

Long	 term	 exposure	 can	 cause	 nose	 and	 eye	 irritation	 and
damage	lung	tissues.

Particulate	matter	(PM)	is	present	more	in	Diesel	engines.
Long	term	exposure	can	harm	the	respiratory	tract	and	reduce

KNAPPIL
Y

13



lung	function.

Who	follows	what	standards	in	the	world?

Almost	 all	 the	 major	 economies	 have	 realised	 the	 ill	 effects	 of
pollution	and	are	taking	significant	steps	in	reducing	it	by	adopting
better	standards.
India	is	also	moving	forward	in	the	same	direction,	but	it	is	10	years
behind	current	European	standards.KNAPPIL
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How	is	it	going	to	affect	the	industry?

There	are	two	major	industries	which	now	face	problems.
Oil	refineries

The	 shift	 of	 technology	 from	 BS-IV	 to	 BS-VI	 is	 likely	 to	 cost
between	Rs	50,000	and	Rs	80,000	crore	to	petroleum	companies.
The	government	has	been	unable	to	move	completely	to	BS-IV
because	refiners	have	been	unable	to	produce	superior	fuel	 in
the	required	quantities.

Automobile	manufacturers
Going	 directly	 to	 BS-VI	 would	 leave	 them	 with	 less	 time	 for
design	changes	in	their	vehicles.
The	 implementation	 of	 the	 clean	 fuel	 norms	will	 increase	 the
cost	of	new	four	wheelers.

((( 	)))
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Environment	-	2015	–	the	hottest	year	ever

The	ongoing	 strong	El	Niño	and	global	warming	 fueled	by	 fossil	 fuel
emissions	 made	 2015	 the	 hottest	 year	 on	 record,	 scientists	 report.
National	Oceanic	and	Atmospheric	Administration	and	NASA	agree	that
the	bygone	year	was	 the	hottest	ever.	Ten	months	set	all-time	records
during	2015.	This	is	the	biggest	proof	that	our	planet	is	burning.KNAPPIL
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What	are	the	causes	of	global	warming?

Most	 climate	 scientists	agree	 the	main	cause	of	 the	 current	 global
warming	trend	is	human	expansion	of	the	“greenhouse	effect”	due
to	burning	of	fossil	fuels	like	coal	and	oil.
Important	 greenhouse	 gases	 are	 –	 water	 vapour	 (most	 abundant
GHG),	 Carbon	 di	 Oxide,	 Methane,	 Nitrous	 Oxide	 and
Chlorofluorocarbons	(CFCs).
Studies	show	that	solar	variability	has	played	a	role	in	past	climate
changes.	For	example,	a	decrease	in	solar	activity	is	thought	to	have
triggered	the	Little	 Ice	Age	between	approximately	1650	and	1850,
when	Greenland	was	 largely	cut	off	by	 ice	 from	1410	 to	 the	1720s
and	glaciers	advanced	in	the	Alps.
But	 several	 lines	 of	 evidence	 show	 that	 current	 global	 warming
cannot	be	explained	by	changes	in	energy	from	the	sun.

KNAPPIL
Y

18



Why	should	we	worry	about	Global	Warming?

Food	shortage:	By	2050	the	world	might	need	to	produce	70%	more
food	 than	 it	 does	 now.	 Unfortunately,	 climate	 change	 is	 likely	 to
have	a	serious	impact	on	the	Earth’s	ability	to	meet	this	goal.
Ocean	acidification:	The	long-term	effects	of	the	new	PH	values	of
our	 seawater	 may	 lead	 to	 a	 significant	 loss	 in	 the	 numbers	 of
creatures	of	the	sea.	This	would	reverberate	all	the	way	up	the	food
chain.
Mortality:	Climate	change	is	already	linked	to	the	deaths	of	400,000
people	each	year,	and	 it	comes	with	an	annual	bill	of	$1.2	 trillion.
The	costs	are	only	set	to	rise.
Water	shortage:	Global	warming	causes	our	fresh	water	glaciers	to
melt,	leaving	us	with	less	and	less	drinking	water	everyday.

KNAPPIL
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When	did	global	warming	begin?

Earth	has	experienced	numerous	Glacials,	commonly	referred	to	as
Ice	 Ages,	 and	 Interglacials,	 like	 the	 Holocene	 Interglacial	 we	 are
experiencing	today.
The	Last	Glacial	Maximum	 (LGM)	 refers	 to	 a	period	 in	 the	Earth’s
climate	history	when	ice	sheets	were	at	their	maximum	extension,
between	26,500	and	20,000	years	ago,	marking	the	peak	of	 the	 last
glacial	period.	One	could	argue	 that	Global	Warming	began	20,000
years	ago!
In	contemporary	times	one	could	argue	that	Global	Warming	began
about	1850	after	the	‘Little	Ice	Age’.
However,	 anthropogenic	 (caused	 by	 humans)	 global	 warming
began	only	after	1950s.
The	record	keeping	of	earth’s	temperature	began	since	1880s.
Earth	has	now	seen	39	consecutive	years	of	temperatures	above	the
20th	century	average.	2015	was	the	hottest	ever.
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Where	is	the	effect	of	global	warming	visible?

Sea	level	rise:	Global	sea	level	rose	about	17	centimeters	in	the	last
century.	The	rate	in	the	last	decade,	however,	is	nearly	double	that
of	the	last	century.
Global	temperature	rise:	Most	of	warming	has	occurred	since	the
1970s,	with	the	20	warmest	years	having	occurred	since	1981.
Shrinking	ice	sheets:	The	Greenland	and	Antarctic	ice	sheets	have
decreased	in	mass.
Declining	Arctic	sea	ice:	Both	the	extent	and	thickness	of	Arctic	sea
ice	has	declined	rapidly	over	the	last	several	decades.
Glacial	 retreat:	 Glaciers	 are	 retreating	 in	 the	 Alps,	 Himalayas,
Andes,	Rockies,	Alaska	and	Africa.
Extreme	 events:	 The	 number	 of	 record	 high	 temperature	 events
has	been	 increasing,	while	 the	number	of	record	 low	temperature
events	has	been	decreasing.
Ocean	 acidification:	 Since	 the	 beginning	 of	 the	 Industrial
Revolution,	 the	 acidity	 of	 surface	 ocean	 waters	 has	 increased	 by
about	30	percent.
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Who	is	responsible	for	global	warming?

The	 responsibilities	 for	 climate	 change	 fall	 on	many	 shoulders,	 of
course	—	 from	 individuals	 through	 the	daily	 choices	we	make,	 to
emitting	industries,	to	nations.
Nearly	 two-thirds	 of	 all	 industrial	 carbon	 dioxide	 and	 methane
released	to	the	atmosphere	can	be	traced	to	fossil	fuel	and	cement
production	 by	 just	 90	 entities,	 such	 as	 Chevron,	 Exxon-Mobil,
Gazprom	 and	 Saudi	 Aramco.	Many	 of	 these	 are	 state	 run	 coal	 or
crude	oil	producing	companies.
The	energy	sector	is	responsible	for	more	than	75%	of	greenhouse
gas	 emissions,	 which	 is	 why	 moving	 to	 more	 sustainable	 energy
sources	is	considered	essential.
Top	GHG	emitter	countries	are	China:	16.4%,	US:	15.7%,	Brazil	6.5%,
Indonesia	 4.6%,	 Russia:	 4.6%,	 India:	 4.2%,	 Japan:	 3.1%,	 Germany:
2.3%,	Canada	1.8%,	Mexico:	1.6%.
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How	is	global	warming	measured?

To	get	a	complete	picture	of	Earth’s	temperature,	scientists	combine
measurements	 from	 the	 air	 above	 land	 and	 the	 ocean	 surface
collected	by	ships,	buoys	and	sometimes	satellites,	too.
The	temperature	at	each	land	and	ocean	station	is	compared	daily
to	 what	 is	 ‘normal’	 for	 that	 location	 and	 time,	 typically	 the	 long-
term	 average	 over	 a	 30-year	 period.	 The	 differences	 are	 called
‘anomalies’	 and	 they	 help	 scientists	 evaluate	 how	 temperature	 is
changing	over	time.
A	 ‘positive’	 anomaly	 means	 the	 temperature	 is	 warmer	 than	 the
long-term	average,	a	‘negative’	anomaly	means	it	is	cooler.
Daily	anomalies	are	averaged	together	over	a	whole	month.	These
are,	in	turn,	used	to	work	out	temperature	anomalies	from	season-
to-season	and	year-to-year.

((( 	)))
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Environment	-	Government	takes	on	mining	mafia

To	 put	 a	 check	 on	 illegal	 mining	 and	 end	 ‘mafiaraj’	 in	 the	 minor
minerals	 (sand,	 clay	 etc)	 sector,	 the	 Centre	 has	 notified	 a	 draft
notification	 for	 a	 new	 sustainable	 sand	 and	 minor	 mineral	 mining
policy.	It	specifies	where	mining	should	be	allowed	or	prohibited	based
on	sustainability	guidelines	and	monitoring	of	resources	using	scientific
tools. KNAPPIL
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What	are	the	new	norms	for	sand	mining?

For	 the	 first	 time,	 the	 Environment	 Clearances	 (EC)	 power	 of	 the
Ministry	 of	 Environment	 is	 being	 delegated	 to	 district	 level
committee	headed	by	District	Collector	for	mining	lease	area	up	to	5
hectares	for	individual	lease.
The	EC	for	leases	more	than	5	hectares	and	up	to	25	hectares	will	be
given	 by	 the	 state	 level	 Expert	 Appraisal	 Committee	 and	 State
Environmental	Impact	Assessment	Authority	which	already	exists.
For	leases	above	50	hectares,	the	EC	will	be	given	by	the	Centre.
Stringent	 monitoring	 of	 movement	 of	 mined-out	 material	 from
source	 to	 destination	 using	 IT	 tools	 such	 as	 Android	 applications,
GPS	and	bar	coding.
The	 transit	 permit	 for	 movement	 of	 sand	 will	 have	 a	 number	 of
security	features	such	as	unique	barcode,	fugitive	ink	background,
invisible	ink	mark	and	watermark.
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Why	is	India	home	to	‘Sand	Mafia’?

According	 to	 the	 Planning	 Commission,	 investment	 in
infrastructure	 needs	 to	 increase	 to	 10%	 of	 GDP	 by	 the	 fiscal	 year
ending	 March	 31,	 2017,	 from	 8%	 five	 years	 earlier,	 if	 India	 is	 to
continue	to	grow.
The	government	has	called	for	a	trillion	dollars	of	public	and	private
investment	into	infrastructure	in	the	next	5	years	to	help	revive	the
economy	which	will	lead	to	a	three-fold	increase	in	the	demand	of
raw	materials	such	as	sand.
Within	50	kilometres	of	any	construction	site	in	India,	there	is	sand
mining	going	on	along	river	banks	and	coastal	areas.
Sand	is	difficult	and	heavy	to	 transport	so	construction	companies
prefer	to	source	it	from	nearby	areas.
All	this	mining	is	happening	without	licenses	because	the	demand	is
rampant	and	the	regulatory	consequences	are	minimal.
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When	was	NGT	established	and	how	has	it	tackled	sand	mafia?

The	National	Green	 Tribunal	 (NGT)	was	 established	 in	 2010	 under
the	NGT	Act	2010.
The	stated	objective	of	the	government	was	to	provide	a	specialized
forum	 for	 effective	 and	 speedy	 disposal	 of	 cases	 pertaining	 to
environment	 protection,	 conservation	 of	 forests	 and	 for	 seeking
compensation	 for	 damages	 caused	 to	 people	 or	 property	 due	 to
violation	 of	 environmental	 laws	 or	 conditions	 specified	 while
granting	permissions.
The	NGT	 in	Aug	2013	observed	 that	 “majority	 of	 persons	 carrying
out	mining	activity	of	removing	mineral	from	the	river	bed	have	no
licence	 to	 extract	 sand	 and	 have	 not	 obtained	 clearance	 from
Ministry	of	Environment	at	any	stage.”
Thereafter,	the	NGT	issued	a	restraint	order	against	all	sand	mining
activity	being	carried	out	across	the	country	without	environmental
clearance.
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Where	are	the	sand	mining	hotspots?

Gujarat:	 Rivers	 Ambik,	 Purana,	 Kaveri	 and	 Tapi	 are	 severely
affected.	 Mining	 is	 forming	 activities	 in	 the	 riverbed	 and
accelerating	water	salinity.
Maharashtra:	In	October	2010,	Gram	Sabha	permission	was	made	a
requirement	 for	 sand	 mining.	 The	 creeks	 at	 Than,	 Navi	 Mumba,
Raigad	and	Ratnagiri	are	most	hit.
Nagaland:	Mining	is	along	the	Dansari	River	in	Dimapur.	Dansari	is
the	 largest	 river	 in	 the	 state	 and	has	 the	 highest	 concentration	 of
sand.
Karnataka:	 The	 Uniform	 Sand	 Mining	 Policy	 prohibits	 use	 of
machinery.	 The	 rivers	 affected	 are	 Cauvery,	 Lakshmanateerta,
Harangi,	Hemavathi	and	Nethravathi.
Bihar:	Illegal	mining	is	rampant	in	places	such	as	Bhagalpur,	Banka,
Munger,	Patna,	Aurangabad,	Buxar,	Gaya	and	Nalanda.
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Who	have	stood	up	against	Sand	mafia?

The	 suspension	 of	 Durga	 Shakti	 Nagpal,	 an	 IAS	 officer	 in	 Uttar
Pradesh,	was	linked	to	her	efforts	to	crackdown	on	the	sand	mining
mafia	 in	 the	 area	 where	 she	 was	 posted.	 The	 resulting	 national
outrage	 and	 protests	 had	 eventually	 led	 to	 the	 revocation	 of	 her
suspension.
In	 Tamil	 Nadu,	 Ashish	 Kumar,	 posted	 as	 District	 Collector	 of
Tuticorin,	 was	 transferred	 because	 he	 had	 ordered	 raids	 on	 sand
mine	leases	in	his	area.
Girish	 Sharma,	 an	 IAS	 officer,	 got	 into	 trouble	 with	 other	 State
authorities	for	taking	on	mining	criminals	in	Sehore.
Sandeep	Kothari,	journalist,	was	beaten	to	death	by	a	group	of	men
with	alleged	links	to	a	“sand	mafia”.	The	journalist	had	filed	a	court
case	against	the	owners	of	mining	companies.
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How	has	sand	mining	affected	 the	ecology	of	rivers	and	 the	people
around?

It	pollutes	the	rivers	(low	PH,	mix	of	various	metal	oxides,	reduces
oxygen	and	thus	increased	BOD).	This	badly	affects	river	biota.
In-stream	 sand	 mining	 results	 in	 the	 destruction	 of	 aquatic	 and
riparian	habitats	through	large	changes	in	the	channel	morphology.
Impacts	 include	 bed	 degradation,	 bed	 coarsening,	 lowered	 water
tables	near	the	streambed,	and	channel	instability.
Polluted	water	 and	 also	 reduced	 ground	water	 levels	 due	 to	 sand
mining	lead	to	drinking	water	shortage	and	agrarian	distress	in	the
vicinity,	which	in	turn	has	triggered	an	exodus	of	people	to	urban
clusters.
The	 indiscriminate	 mining	 has	 also	 destroyed	 hills,	 eroded
biodiversity	 spheres,	 denuded	 forests	 and	 degraded	 fertile	 soil.	 It
has	 changed	 the	physical	 characteristics	of	 river	basins,	 impacting
heavily	the	socio-economic	condition	of	local	people.

((( 	)))
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Environment	-	Why	Japan	kills	whales?

Japan	 continues	 to	 kill	 whales	 and	 sell	 the	 meat	 despite	 a	 ban	 on
commercial	whaling	and	reduced	demand.	It	exploits	a	loophole	in	the
treaty	 of	 International	 Whaling	 Commission	 (IWC),	 which	 allows
whaling	for	‘scientific	research’.	In	Nov	2015,	it	announced	resuming	so-
called	scientific	whaling	in	Antarctica	after	failing	to	get	ICW	support	for
its	whaling	program.KNAPPIL
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What	are	the	reasons	behind	killing	of	whales	in	Japan?

Whaling	 is	 an	 ancient	 part	 of	 Japanese	 culture	 and	 a	 number	 of
coastal	communities	in	Japan	have	hunted	whales	for	centuries.
They	 have	 long	 maintained	 that	 most	 whale	 species	 are	 not
endangered.
They	justify	that	hundreds	of	whales	need	to	be	killed	each	year	for
research	purpose.
It	 has	begun	advertising	 the	human	health	benefits	 of	 consuming
whale’s	 meat	 as	 it	 is	 a	 nutritious	 food	 that	 enhances	 physical
strength	and	reduces	fatigue.
It	also	has	expressed	anger	over	 foreigners	 telling	 its	people	what
they	can	and	cannot	eat.
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Why	should	Japan	stop	killing	the	whales?

The	 whale	 population	 is	 under	 severe	 threat	 while	 most	 of	 the
species	are	included	under	the	International	Union	for	Conservation
of	Nature	(IUCN)’s	endangered	list.
The	consumption	has	been	falling	for	years	in	Japan	which	indicates
that	the	demand	for	whale’s	meat	has	reduced.	The	main	reason	is
the	introduction	of	beef.
The	average	consumption	of	whale	meat	by	Japanese	people	in	2015
was	just	30g	per	person	as	per	Junko’s	research.
Antarctic	whaling	has	never	been	a	part	of	Japanese	culture.
Japan’s	 international	 image	has	been	impacted	because	of	hunting
whales. KNAPPIL
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When	did	whaling	voyages	begin	in	Japan?

The	first	whaling	voyage	took	place	in	1930’s	to	the	Antarctic.
Japan	had	converted	 two	huge	US	Navy	 tankers	 into	 factory	ships
with	the	encouragement	of	General	Douglas	MacArthur.
In	 1947,	 whale	 meat	 made	 up	 almost	 half	 of	 all	 animal	 protein
consumed	by	the	country.
From	 the	 late	 1940s	 to	 the	 mid-1960s	 whale	 meat	 was	 the	 single
biggest	source	of	meat	in	Japan.
In	 1964,	 Japan	 killed	 more	 than	 24,000	 whales	 in	 one	 year	 -	 the
highest	ever,	most	of	them	being	fin	whales	and	sperm	whales.
In	1987,	 it	began	“scientific	whaling”-	a	year	after	an	 international
whaling	moratorium	took	effect.
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Where	else	do	we	find	killing	of	whales?

Coastal	 whaling	 is	 a	 part	 of	 culture	 in	Norway,	 Iceland	 and	 the
Inuit	of	northern	Canada.
The	annual	hunt	known	as	the	grindadráp	 is	allowed	in	the	Faroe
Islands,	though	whaling	is	illegal	in	Denmark.
Iceland	 and	 Norway	 both	 export	 whale	 meat	 to	 Japan,	 thus
breaking	 the	 Convention	 on	 International	 Trade	 in	 Endangered
Species	 (CITES)	 ban	 on	 International	 commercial	 trade	 in	 whale
products.
In	 Iceland,	 though	 few	 people	 buy	 whale	 product,	 in	 a	 bid	 to
increase	 profits	 from	 whaling	 in	 Iceland,	 tourists	 were	 being
encouraged	 to	 eat	 whale	 products	 as	 part	 of	 their	 Icelandic
experience.
The	 owner	 of	 the	 largest	 whaling	 vessels	 in	 Norway	 had	 actively
publicized	using	whale	oil	from	his	catch	to	fuel	his	boats,	hailing	it
as	being	environmentally	friendly.
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Who	has	opposed	the	killing	of	whales	in	Japan?

The	 governments	 of	 Australia	 and	 New	 Zealand	 have	 opposed
Japan’s	 whaling	 expedition	 in	 Antarctica.	 They	 had	 approached
International	Court	of	Justice	(ICJ)	over	the	issue.
In	2014,	the	ICJ	ruled	that	there	was	no	scientific	case	for	Japan’s
program	of	“lethal	research”	in	the	Southern	Ocean.
It	ruled	that	Japan’s	activities	in	Antarctica	were	illegal	and	ordered
it	to	stop	its	whaling	expedition.
UK	has	also	stated	its	opposition	to	Japan’s	continued	whaling.
It	has	drawn	global	condemnation	and	many	other	countries,	who
are	 signatories	 to	 International	Whaling	 Commission	 (IWC),	 have
opposed	Japan’s	activities.
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How	are	international	laws	binding	on	Japan?

The	 ban	 on	 commercial	 whaling	 was	 introduced	 in	 1986	 by	 the
International	 Whaling	 Commission	 (IWC).	 Its	 panel	 in	 April	 2015
had	asked	Tokyo	to	demonstrate	a	need	for	killing	whales.
All	 of	 the	 great	whales	 are	 listed	on	Appendix	 I	 of	 Convention	on
International	 Trade	 in	 Endangered	 Species	 (CITES)	 which	 strictly
prohibit	commercial	trade.
United	Nations	Convention	on	the	Law	of	the	Sea	(UNCLOS)	imposes
a	duty	on	nations	to	conserve	marine	mammals.
In	 1991,	 the	 United	 Nations	 passed	 a	 resolution	 establishing	 an
international	 ban	 on	 driftnet	 fishing	 that	 killed	 thousands	 of
whales	each	year.
There	 is	 breach	 of	 obligations	 assumed	 by	 Japan	 under	 the
International	Convention	for	the	Regulation	of	Whaling.
However,	 Japan	 uses	 a	 loophole	 which	 allows	 countries	 to	 hunt
whales	for	‘research	purposes’.

((( 	)))
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Environment	-	ODD-EVEN	one	more	time.	Worth	it?

Delhi	 has	 announced	 a	 second	 round	 of	 car	 rationing	 to	 curb	 high
pollution	 levels.	 Private	 cars	with	 even	and	odd	number	plates	would
only	be	allowed	on	alternate	days	from	15	to	30	April.	Delhi	government
deserves	 credit	 for	 piloting	 the	 scheme.	 What	 lessons	 from	 the	 first
round	can	be	learnt	and	implemented	in	the	next?KNAPPIL
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What	is	ODD-EVEN	rule?

According	 to	 this	 rule,	 all	 the	 private	 cars	 with	 even	 and	 odd
number	plates	would	only	be	allowed	on	alternate	days.
Even	 the	 vehicles	 having	 registration	 numbers	 issued	 by
neighboring	 states,	 will	 have	 to	 follow	 the	 odd-even	 number
formula.
Emergency	 services	 and	 public	 transport	 will	 not	 be	 under	 the
ambit	of	the	restriction.
Number	 to	decide	 implementation	was	 set	 to	be	based	on	 the	 last
digit	of	the	vehicle	as	displayed	on	the	number	plate.
The	rule	was	 to	be	applicable	only	between	8	am	and	8	pm	every
day.
Women	 drivers,	 CNG-certified	 vehicles,	 VIPs,	 two-wheelers,
ambulances,	 defense	 vehicles	 and	 embassy	 vehicles	 were	 among
many	to	be	exempted	from	the	rule.
Sundays	were	exempted	from	the	rule.
Trucks	were	to	be	allowed	inside	Delhi	from	10.30	pm.
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Why	was	this	rule	implemented	in	Delhi?

The	Delhi	High	Court	directed	the	Centre	and	State	governments	to
come	up	with	a	 comprehensive	action	plan	 to	put	 a	 check	on	 the
capital	city’s	“alarming”	pollution	rate,	saying	living	in	Delhi	is	like
“living	in	a	gas	chamber”.
A	day	after	this,	the	Kejriwal-led	government	declared	the	odd-even
vehicle	 rule	with	 the	hope	 it	would	 lower	 the	number	of	 vehicles
hitting	 the	 road	 per	 day,	 eventually	 bringing	 down	 the	 city’s	 air
pollution	rate.
The	 court	 had	 directed	 the	 governments	 because	 the	 pollution
level	in	the	capital	stood	at	more	than	10	times	the	World	Health
Organization’s	safe	limits.
It	 is	also	an	effort	by	the	government	to	reduce	the	congestion	on
roads.
Several	 other	 state/city	 administrations,	 across	 political	 spectrum,
are	willing	to	experiment	with	the	scheme	as	part	of	their	efforts	to
control	pollution.
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When	was	this	rule	implemented	first?

The	 first	 pilot	 of	 this	 rule	 began	 on	 the	New	Year	 i.e.	 1st	 January
2016	and	lasted	for	15	days.
Delhi	 CM	 and	Aam	Aadmi	 Party	 (AAP)	 chief	 Arvind	Kejriwal	 said.
“This	 scheme	will	 return	 from	 in	 Delhi	 from	 April	 15	 to	 April	 30
2016.”
He	 said	 this	 rule	 cannot	be	 implemented	on	a	permanent	basis	 in
Delhi	-	home	to	nearly	90	lakh	vehicles	-	till	public	transport	was	in	a
position	to	cope	with	all	those	who	would	take	to	it.
Cars	with	odd	numbers	will	be	allowed	on	roads	between	April	15,
17,	 19,	 21,	 23,	 25,	 27,	 29	 (Sunday	 is	 open	 for	 all),	while	 those	with
even	numbers	will	be	allowed	on	roads	between	April	16,	18,	20,	22,
24,	26	and	so	on.
Scheme	will	apply	to	all	petrol	and	diesel	cars.
Currently,	this	pilot	would	be	limited	to	Delhi	only	but	if	it	turns	out
to	 be	 a	 success	 then	 other	 cities	might	 also	 follow	 the	 suit.	 They
expect	this	rule	to	be	implemented	in	NCR	regions	such	as	Gurgaon
and	Noida	that	has	the	maximum	number	of	office-goers.
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Where	did	the	idea	come	from?

This	 system	 was	 implemented	 in	 Beijing	 in	 2008	 just	 before	 the
summer	 Olympics.	 While	 the	 rule	 was	 initially	 said	 to	 be
temporary,	it	turned	out	to	be	so	effective	the	government	made	it
permanent.
Similar	road-rationing	rules	are	imposed	in	many	places	around	the
world	 like	 Paris,	 Mexico	 and	 Bogota	 to	 curb	 road	 jams	 and
pollution.
In	fact,	the	technique	of	road-rationing	dates	as	far	back	as	Roman
age,	and	none	other	than	the	Shakespearean	hero	Julius	Caesar	had
enforced	it.

Criticism	and	Support:

Two	major	concerns	—	one,	exemption	given	to	two-wheelers	and
second,	to	women.
Environmentalists	had	said	that	bikes	and	scooters	emit	nearly	32
%	 of	 air	 pollutants	 generated	 by	 the	 transport	 sector	 in	 Delhi,
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whereas	private	cars	are	the	third	biggest	polluter	—	22	%,	after
diesel-run	 trucks,	 which	 causes	 nearly	 28	 %	 of	 vehicular
pollution.
The	Delhi	High	Court	had	also	asked	the	Delhi	government	to	clarify
why	women	and	two-wheelers	were	exempted	from	the	scheme.
Also,	 lack	 of	 sufficient	 public	 transport	 and	 last	mile	 connectivity,
were	other	loopholes.
The	 judiciary	 played	 an	 important	 role	 in	 helping	 the	 odd-even
scheme	 be	 implemented	 at	 a	 time	 when	 there	 was	 a	 lot	 of
opposition	against	it.

Who	said	what	about	this	scheme?

The	 Supreme	 Court	 called	 the	 petitions	 challenging	 Delhi’s	 odd-
even	 scheme	 a	 publicity	 stunt	 while	 praising	 it	 for	 curbing	 air
pollution	in	the	capital.	“People	are	dying	due	to	pollution.	We	are
car-pooling	 and	 you	 want	 to	 challenge	 it,”	 a	 bench	 headed	 by
Chief	Justice	of	India	TS	Thakur	said.
The	Chief	Justice	of	India	and	the	US	embassy	-	though	on	the	list	of
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exemptions	-	have	said	they	would	carpool	and	follow	the	odd-even
formula.
Many	residents,	sick	of	breathing	the	toxic	air,	have	expressed	their
support	and	said	they	would	join	in	to	make	the	scheme	a	success.
Many	 others,	 however,	 are	 complaining	 about	 the	 inconvenience
they	would	 face	 getting	 to	 work	 -	 they	 point	 out	 the	 inadequate
public	transport	infrastructure	and	poor	last-mile	connectivity.
The	 Energy	 and	 Resources	 Institute	 (TERI),	 in	 its	 analysis	 of	 the
scheme	said	that	although	the	percentage	effect	could	be	small,	but
given	the	pollutant	concentrations	as	high	as	in	Delhi,	the	absolute
reductions	 in	 PM	 2.5	 concentrations	 are	 “significant”	 as	 it	 can
help	reduce	health	impacts.
Kejriwal,	 Delhi	 CM:	 Delhi	 odd-even	 plan	 is	 a	 success,	 continue	 it
voluntarily.

How	did	this	scheme	fare	in	its	first	pilot?

There	were	no	concrete	numbers	of	drastic	reductions	in	pollution
levels.	 But,	 even	 though	 the	 reductions	 are	 small,	 it	 is	 significant,
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given	the	pollution	levels	in	Delhi.
In	its	first	pilot,	there	have	been	a	lot	of	violations,	but	nothing	on
the	scale	that	was	initially	expected.	The	violators	fell	into	barely	a
few	hundreds.

Add-ons	&	Suggestions

Do	Away	with	so	many	exemptions.	The	more	the	exemptions,	the
more	the	chances	of	them	being	misused.
Car-pooling	is	a	great	idea	and	people	must	do	it	themselves.
Promote	electric	cars,	taxis.	Incentivize	their	purchase	and	use.
Promote	Non-Motorized-Transport	 for	 short	 commutes.	 Far	 too
many	people	use	cars	to	commute	short	distances.
Promote	bicycles	using	innovative	schemes	and	concepts	like	what
a	few	in	Gurgaon	and	Noida	do	–	#Pedal2WorkChallenge.
Ensure	builders	 and	 contractors	do	not	 allow	 construction	dust	 to
fly	around.

Challenges

Despite	having	the	best	metro	network	in	the	country,	the	system	is
not	 able	 to	 cater	 to	 the	 scale	 of	 people	who	 commute	 on	 a	 daily
basis.
Increasing	the	number	of	buses	is	not	easy	because	the	road	space
is	limited.

((( 	)))
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Environment	-	Red	Sanders:	Logs	of	blood	and	gold

While	 the	 red	 sanders	 smuggling	 is	 going	 on	 unabated	 with
continuous	flow	of	woodcutters	from	Tamil	Nadu	into	the	Seshachalam
forests	 in	Chittoor	and	Kadapa	districts,	 the	officials	 find	 it	an	arduous
task	to	tackle	the	issue.	Felling	is	illegal,	export	is	highly	restricted.	But
there	is	big	demand	overseas,	especially	in	China	and	Japan.KNAPPIL
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What	 is	 making	 it	 difficult	 for	 the	 police	 to	 stop	 Red	 Sanders
smuggling?

The	smuggling	racket	is	such	a	well-oiled	and	effectively	organised
machinery	 between	 Police,	 Forest	 officials	 and	 politicians	 that
except	a	few,	no	one	knows	who	the	kingpin	is!
The	Red	Sanders	Anti-Smuggling	Task	Force	(RSASTF)	personnel
combing	 the	 forests	 find	 instances	 of	 ‘repeat	 offenders’	 much	 to
their	 surprise.	 “During	 the	 last	 one	 year,	 we	 had	 caught	 some
woodcutters	 twice	 and	 even	 thrice.	 It	 will	 be	 impossible	 to	 forget
certain	 faces	 with	 some	 peculiar	 marks	 or	 expressions.	 Each	 time,
they	 come	 out	 with	 different	 names.	 Though	 we	 can	 clearly	 see
through	 their	game,	we	are	helpless.	As	we	have	no	 investigation
power,	 the	 task	 force	 will	 just	 handover	 the	 woodcutters	 to	 the
nearby	police	station	or	forest	range	office.”
“A	majority	of	 the	accused	assume	 fake	 identities	during	arrest	and
bail	 process.	 The	 same	persons	 come	again	 and	 repeat	 the	 system,
and	naturally	they	do	not	venture	to	carry	any	proper	ID	proofs.	As
such,	 it	 is	 technically	 impossible	 to	 execute	 the	 Non-Bailable
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Warrant’s,”
Red	Sanders	smuggling	involves	various	independent	gangs.	Often,
it’s	the	turf	war	that	leads	to	a	leak	in	information	and	the	busting
of	a	network.

Why	is	Red	Sanders	smuggling	such	a	big	deal?

Red	sanders	is	not	available	anywhere	else	in	the	world.	It	only
occurs	in	the	southern	parts	of	Andhra	Pradesh	and	a	few	northern
regions	of	the	neighbouring	Tamil	Nadu.
Pterocarpus	santalinus	or	Red	Sanders	 is	 listed	as	an	Endangered
species	 by	 the	 IUCN,	 because	 of	 overexploitation	 for	 its	 timber	 in
South	India.	 It	 is	also	 listed	 in	the	appendix	II	of	 the	CITES,	which
means	that	a	certificate	is	required	in	order	to	export	it,	that	should
only	be	granted	if	the	trade	is	not	detrimental	to	the	survival	of	the
species.
In	China,	Hong	Kong	and	Pacific	Rim	countries,	one	ton	of	smuggled
red	sandalwood	fetches	up	to	Rs	10	crore	depending	on	the	grades
of	the	product.
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According	 to	 Andhra	 Pradesh	 government’s	 estimate,	 the	 annual
requirement	 of	 red	 sanders	 in	 the	 international	 market	 is	 about
3,000	tonnes.

When	did	the	country	witness	the	most	intense	extra-judicial	killings
in	recent	years?

The	“encounter-killing”	of	20	labourers	in	Seshachalam	forests	near
Tirupati	 in	Andhra	Pradesh	in	April	2015	by	a	state-level	task-force
for	 their	 alleged	 role	 in	 red-sandalwood	 smuggling	 is	 one	 of	 the
most	 intense	 extra-judicial	 killings	 the	 country	 has	 witnessed	 in
recent	years.
The	 action	 killed	 20	 unarmed	 people	 in	 about	 an	 hour.	 This	 is	 a
ferocity	that	is	reported	only	from	war	fronts.
Media	reports	said	the	smugglers,	or	rather	their	hired	workers	who
were	 cutting	 and	 transporting	 sandalwood	 trees,	 attacked	 police
with	 sickles,	 axes	 and	 stones	 although	 none	 of	 them	 mentioned
hand-to-hand	combat.
It	was	a	widely	reported	fact	that	Andhra	Pradesh	was	fed	up	of	red-
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sander	 smuggling	 and	 the	number	of	 labourers,	 allegedly	most	 of
them	from	Tamil	Nadu,	involved.
The	National	Human	Rights	Commission	(NHRC)	issued	notice	to	the
Chief	 Secretary	 and	 the	 Director	 General	 of	 Police	 of	 Andhra
Pradesh	 over	 the	 killing	 of	 20	 red	 sandalwood	 smugglers.	 NHRC
recommended	a	CBI	probe	into	this	issue,	observing	that	there	was
“serious	violation”	of	human	rights.
Every	encounter	killing,	fake	or	otherwise,	is	a	blot	on	the	country’s
criminal	justice	system	and	a	huge	violation	of	human	rights.

Where	is	Red	Sanders	found?

Red	sanders	or	red	sandalwood	is	a	species	of	Pterocarpus	endemic
to	the	southern	Eastern	Ghats	mountain	range	of	South	India.
It	 grows	 in	 the	 thorny	 scrub/dry	 deciduous	 forests	 of	 the	 central
Deccan,	between	500	ft	and	3000	ft.	Geographically,	only	in	a	small
pocket	roughly	5,200	sq	km	in	the	Palakonda	and	Seshachalam	hills
in	the	districts	of	Kadapa	and	Chittoor,	in	some	contiguous	areas	of
Anantapur	 district,	 in	 the	 Nallamalla	 forests	 in	 Kurnool	 and
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Prakasam,	and	in	parts	of	Nellore	district.
Some	contiguous	patches	 in	Tamil	Nadu	and	Karnataka	have	seen
some	wild	growth.
Red	 Sanders	 is	 a	 fast	 disappearing	 species	 restricted	 to	 a	 tiny
geographical	area.
As	per	Government	estimates,	more	 than	 two-third	of	 the	 illegally
removed	red	sanders	get	smuggled	out	of	the	country.

Who	is	benefitted	from	Red	Sanders?

Used	mainly	to	make	aphrodisiac	drugs	and	musical	instruments
and	 furniture,	 red	 sandalwood	 smuggling	 has	 wreaked	 havoc	 in
Andhra	Pradesh	and	neighbouring	Tamil	Nadu.
Red	 sandalwood	 has	 been	 used	 for	 making	 the	 bridge	 of	 the
Japanese	musical	 instrument	Shamisen	 and	 is	 used	 in	 traditional
herbal	medicine	as	an	antipyretic,	anti-inflammatory,	anthelmintic,
tonic,	 hemorrhage,	 dysentery,	 aphrodisiac,	 anti-hyperglycaemic
and	diaphoretic.
It	is	believed	to	be	possessing	anti-radioactivity	properties.
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In	 a	market	which	 is	 dominated	by	China,	 Japan	 and	 other	 East
Asian	 nations	 where	 the	 wood	 is	 reportedly	 used	 in	 the
manufacture	of	herbal	aphrodisiacs,	Ramdev	was	probably	the	only
Indian	buyers.
Ramdev’s	Patanjali	Yogpeeth	bought	 706	 tonnes	 of	 red	 sanders
for	Rs	207	 crore	which	 it	 reportedly	 used	 for	 the	manufacture	 of
the	ayurvedic	medicines	and	as	essence	in	incense	sticks.

How	can	this	smuggling	be	curbed?

If	protecting	red	sanders	forest	is	the	top	priority,	then	empowering
the	 tribal	 people	 living	 in	 the	 fringe	 villages	 is	 a	major	 solution.
While	enhancing	vigil	 is	 certainly	 important,	 the	 tribal	people	will
be	of	great	help	to	protect	the	forest	as	a	‘natural	shield’.
Promotion	 of	 Red	 Sanders	 based	 industries	 within	 the	 country:
Utilisation	 of	 the	 inferior	 grade	 Red	 Sanders	 at	 the	 international
level,	 particularly	 in	 China	 since	 the	 country	 is	 the	 largest
consumer.	 Industries	 could	 be	 established	 as	 joint	 ventures	 in
association	with	China.
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Export	of	finished	products	made	from	inferior	grades	is	legal	as	per
the	existing	trade	policies	and	hence	smuggling	could	be	curbed	to
the	 maximum	 extent	 and	 prospects	 of	 Job	 creation	 for	 the	 local
people	will	be	enhanced.
Improved	 governance	 requires	 increased	 transparency	 and
accountability	 of	 forest	 authorities	 and	 private	 sector	 operators.
This	should	be	duly	considered	in	 the	design	of	 forest	 information
systems.

((( 	)))

KNAPPIL
Y

56



Environment	-	The	Art	of	Polluting	Yamuna

The	 World	 Culture	 Festival	 of	 the	 Art	 of	 Living	 (AOL)	 Foundation
headed	 by	 “Sri	 Sri”	 Ravi	 Shankar	 is	 a	 three	 day	 event	 starting	 from
today.	 It	 threatens	 to	 leave	 the	 ecologically	 sensitive	 Yamuna
floodplains	with	irreparable	damage.	The	private	event	of	AOL	has	been
fined	Rs	5	crores	by	the	National	Green	Tribunal.	Why	should	this	event
be	preferred	over	the	sanctity	of	Yamuna?KNAPPIL
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What	is	making	the	National	Green	Tribunal	(NGT)	angry?

The	 event	 threatens	 to	 leave	 the	 ecologically	 sensitive	 and	 fragile
Yamuna	 floodplains	 with	 irreparable	 damage.	 NGOs	 and
environmentalists	had	sought	cancellation	of	the	event	for	the	same
reason.
The	NGT	had	also	raised	an	alarm	about	the	safety	of	the	stage	for
the	function	and	charged	that	the	organisers	have	covered	far	more
areas	than	they	had	applied	for.
The	 river	 bed	 is	 not	 safe	 to	 accommodate	 such	 a	 large	 gathering.
Small	water	bodies	 that	existed	earlier	have	been	 filled	up	and	all
natural	vegetation	has	been	removed.
Construction	debris	 is	 dumped	 on	 some	 of	 the	 roads	 constructed
along	the	river	margin	for	the	festival.
Parking	 sites	 and	 650	 portable	 toilets	 are	 constructed	 on	 both
eastern	and	western	sides	of	the	river.
NGT	 has	 fined	 AOL	 Rs	 5	 crores	 and	 ordered	 it	 to	 give	 an
undertaking	 that	 enzymes	won’t	 be	 released	 into	Yamuna	and	no
further	degradation	of	environment	will	happen.
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The	tribunal	has	also	fined	Delhi	Development	Authority	Rs	5	lakh
and	Delhi	Pollution	Control	Board	Rs	1	lakh	for	failing	to	discharge
their	duty.

Why	is	this	event	being	organized	at	this	scale?

World	 Culture	 Festival	 (WCF)	 2016	 is	 a	 celebration	 of	 The	 Art	 of
Living’s	 35	 years	 of	 service,	 humanity,	 spirituality	 and	 human
values.

AOL	claims	that

the	 event	 aims	 at	 uniting	 our	 cultural	 differences	 when	 155
countries,	a	hundred	or	more	languages	and	cultural	performances
take	the	same	stage.
it	 instils	 a	 sense	 of	 belonging	 and	 oneness	 that	 would	 transcend
national	borders,	languages,	religions	and	physical	appearances.
it	 gives	 India	 a	 chance	 to	 demonstrate	 its	 key	 essence	 –	unity	 in
diversity.
it	 creates	 an	 opportunity	 for	world	 leaders	 from	 cultural,	 social,
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political,	business	fields	to	come	together	to	rekindle	human	values
in	the	pursuit	of	happiness	and	peace.

However	critics	say	that	it	demonstrate	the	rise	of	crony	spiritualism.
The	 Indian	 army	 has	 been	 mobilized	 to	 build	 pontoon	 bridges	 for	 a
private	event	for	a	spiritual	leader.

The	organisers	of	 the	private	event	do	not	have	any	performance
license	and	no	objection	certificate.

The	art	of	 living	 should	also	mean	 the	art	of	not	killing	 the	 fragile
balance	 of	 our	 weak	 ecosystems.	 Perhaps	 they	 did	 not	 know	 that
Yamuna	will	 suffer;	 for	 if	 they	 did,	 there	 is	 little	 explanation	 for	why
they	could	not	choose	any	other	venue.

When	will	the	event	begin?

The	WCF	will	take	place	on	March	11-13,	2016	in	New	Delhi,	India.
The	festival	will	celebrate	the	diversity	 in	cultures	from	across	the
world	 while	 simultaneously	 highlighting	 our	 unity	 as	 a	 human
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family.
A	series	of	events	is	being	planned	to	bring	together	people	of	talent,
eminence	and	repute.
The	PM	is	scheduled	to	inaugurate	the	event	on	March	11.	However,
President	will	not	attend	the	event	due	to	security	reasons.
The	event	will	include	yoga	and	meditation	sessions,	peace	prayers
by	 Sanskrit	 scholars	 and	 traditional	 cultural	 performances	 from
around	the	world.
Ravi	Shankar	will	lead	a	Peace	Meditation	on	all	three	days.
A	unique	platform	will	be	created	 to	spread	 the	message	of	global
peace	and	harmony	in	diversity.

Where	is	the	event	scheduled?

The	capital	will	host	the	World	Culture	Festival	which	will	be	one	of
the	biggest	cultural	gatherings	in	the	recent	history.
It	is	spread	over	a	venue	of	1000	acres	and	expected	to	be	attended
by	3.5	million	people	from	155	countries.
Around	405	hectares	of	Yamuna	riverbank	will	be	occupied.
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An	enormous	stage	is	being	erected	with	steel	pipes,	wooden	planks
and	fibre	glass	domes,	where	thousands	of	artistes	are	expected	to
perform.	The	foundation	has	spent	a	total	of	Rs.	25.63	crores	on	the
event.
The	 event	 is	 supported	 by	 the	 Ministry	 of	 Culture,	 Ministry	 of
Tourism,	 Sangeet	 Natak	 Akademi,	 Lalit	 Kala	 Akademi	 and	 the
National	School	of	Drama.
The	Delhi	Development	Authority	has	granted	the	AOL	permission
to	hold	the	event	which	has	become	controversial.

Who	is	Sri	Sri?

“Sri	Sri”	Ravi	Shankar	is	a	humanitarian	leader,	a	spiritual	teacher,
and	an	ambassador	of	peace.
He	was	 born	 in	 Papanasam,	 Tamil	 Nadu,	 in	 1956	 and	 believed	 to
have	started	studying	the	Vedas	when	he	was	just	six	years	old.
He	holds	degrees	in	both,	Vedic	literature	and	Physics.
He	 founded	 the	 ‘Art	 of	 Living	 Foundation’	 in	 1982	 which	 is	 an
international,	 non-profit,	 educational	 and	 humanitarian

KNAPPIL
Y

62



organization.
He	 had	 travelled	 with	 his	 guru	 Maharishi	 Mahesh	 Yogi	 under
whose	 instruction	 he	 started	 giving	 sermons	 on	 Vedic	 science	 in
Ayurveda	centers.
He	 has	 reached	 out	 to	millions	 of	 people	 worldwide	 through	 a
powerful	and	unique	breathing	technique	called	Sudarshan	Kriya	-
a	continuous	breathing	rhythm	that	harmonizes	the	body	and	mind
and	helps	individuals	find	inner	peace.
His	 book	 Celebrating	 Silence	 is	 regarded	 as	 one	 of	 his	 most
influential	publications	to	date.

How	did	“Sri	Sri”	become	so	popular?

After	 establishing	 AOL,	 he	 also	 founded	 the	 International
Association	 for	Human	Values	 in	 1997	 to	 coordinate	 sustainable
development	 projects,	 nurture	 human	 values	 and	 coordinate
conflict	resolution	in	association	with	The	Art	of	Living.
In	 three	decades	 he	 has	 built	 an	 empire	 that	 is	 said	 to	 be	worth
several	thousand	crores	today.
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He	has	an	estimated	300	million	followers	in	155	countries.
The	strength	of	his	message	has	inspired	a	wave	of	service	based	on
spirituality	 through	 a	 huge	 body	 of	 volunteers.	 who	 are	 driving
these	projects	forward	in	critical	areas	around	the	globe
He	 is	 an	 ambassador	 of	 peace	 and	 plays	 a	 key	 role	 in	 conflict
resolution	and	spreads	his	vision	of	non-violence	at	public	 forums
and	gatherings	world-wide
He	 has	 received	 numerous	 honours	 including	 the	 highest	 civilian
awards	of	Colombia,	Mongolia	and	Paraguay.
He	is	the	recipient	of	the	Padma	Vibhushan,	India’s	second	highest
civilian	award	in	2016
He	 has	 also	 been	 conferred	 with	 15	 honorary	 doctorates	 from
around	the	world.

((( 	)))
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Environment	-	Chambal	dacoits	fight	against	deforestation

The	 hands	 that	 once	 held	 guns	 have	 joined	 to	 fight	 against
deforestation.	On	the	eve	of	International	Day	of	Forests,	more	than	25
former	dacoits	of	Chambal	region	gathered	on	a	common	floor	in	Jaipur
to	 fight	 against	 de-forestation	 and	 pollution.	 Not	 very	 long	 ago,	 the
Chambal	Valley	and	its	men	and	its	women	used	to	send	chills	down	the
spines	of	the	visitors.	
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What	is	keeping	the	ex-Chambal	dacoits	in	news?

The	event	was	the	first	of	its	kind	where	dacoits	have	joined	hands
to	motivate	people	to	grow	trees.
The	 dacoits	 of	 Chambal	 region	who	 once	 ruled	 the	whole	 area	 of
Chambal	forests	by	their	dacoity	have	now	transformed	and	stand
together	to	fight	against	the	deforestation.
The	dacoits	during	their	meeting	pledged	to	save	environment	and
trees.
This	meeting	was	 organised	by	 an	NGO	named	Kalpataru	 and	 the
slogan	 of	 the	 event	 is	 ‘Pehle	 Basaya	 Beehar	 and	 Ab	 Bachayege
Beehar’.	 They	were	 now	on	 a	 new	mission	 titled	 ‘Save	 forests	 for
Better	Rains’.
These	 former	dacoits,	who	are	on	a	new	mission,	 said	 that	during
their	 stay	 in	 jungles,	 there	 were	 very	 limited	 activities	 of
deforestation	since	they	all	used	to	protect	the	jungles,	as	it	was	a
safer	habitat	for	hiding	themselves.	The	jungles	used	to	protect	the
dacoits	from	the	police.	Talk	about	a	symbiotic	partnership!
However,	 since	 they	 are	 no	 more	 living	 in	 the	 forest,	 all	 these
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former	dacoits	have	come	together	to	safe	the	trees	which	are	very
important	for	environment.

Why	was	Chambal	once	the	most	dangerous	place	of	India?

The	Chambal	ravines	of	northern	Madhya	Pradesh	had	become	a
centre	 of	 inter-state	 gangs	 of	 dacoits	 which	 mainly	 indulged	 in
abductions	for	ransom.
For	 ages,	 the	 Chambal	 region	 had	 reverberated	with	 the	 gun	 fire
between	the	elusive	armed	bandits	and	the	police	chasing	them.
Between	1939	and	1955,	Man	Singh	–	arguably	the	most	dangerous
dacoit	of	India	-	was	credited	with	1,112	robberies	and	185	murders,
including	 the	killing	of	 32	police	officers.	He	headed	a	 gang	of	 17,
most	 of	 them	 his	 sons,	 brother	 Nabab	 Singh,	 and	 nephews,	 who
were	unchallenged	in	the	Chambal	Valley.
Putli	Bai,	a	woman	dacoit,	struck	terror	into	people’s	hearts	when
she	killed	11	people,	kidnapped	7	and	wounded	5	in	one	night	as	she
suspected	the	villagers	in	Datia	had	informed	the	police	about	her.
In	 December	 2004,	 Dayaram	 Garehria	 (leader	 of	 the	 dreaded
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Garheria	gang)	along	with	his	armed	men	surrounded	Bhawanpura
village	in	Gwalior.	Before	people	could	realise	anything,	the	dacoits
dragged	 out	 at	 least	 14	 of	 the	 villagers	 belonging	 to	 the	 Gujjar
community.	In	an	open	field,	these	hapless	men	were	shot	dead	one
after	another.	They	were	suspected	of	being	police	informers.
From	Malkhan	 Singh	 in	 the	 early	 50s	 to	 the	 slain	 bandit	 queen
Phoolan	 Devi	 in	 the	 80s	 to	Daduva-Nirbhay-Thokia	 gangs	 who
were	 eliminated	 recently,	 this	 huge	 mass	 of	 geographical	 land
having	deep	gorges	and	ravines	as	hideouts	of	the	bandits,	failed	to
see	 developments	 and	 implementation	 of	 the	 social	 welfare
scheme.

When	did	dacoity	start	in	Chambal?

The	 Chambal	 region	 had	 hidden	 generations	 of	 outlaws	 under	 a
maze	of	deep	ravines	and	scrub	forests	since	the	13th	century!
There	was	no	question	of	returning	for	anyone	who	moved	into	the
ravines	after	taking	up	arms.	They	lived	in	the	degraded	forest	land
and	in	the	glens	of	the	Chambal	till	they	were	killed	in	real	or	fake
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encounters.
Personal	 revenge	 and	 caste-based	 discrimination,	 glorification
of	 dacoits	 by	 sections	 of	 society	 and	persecution	by	 the	police
were	the	factors	giving	birth	to	dacoits.
Apart	 from	 social	 causes,	 the	 law	 enforcing	 agencies	 are	 equally
responsible	 for	 creating	 criminals	 out	 of	 erstwhile	 law	 abiding
citizens.	 Bandits	 ranging	 from	 Man	 Singh	 to	 Phoolan	 Devi	 have
picked	up	guns	to	protest	against	tormentors	and	their	oppression.
Every	time,	 instead	of	standing	by	the	victims,	 the	police	threw	its
weight	behind	the	moneyed	oppressors.
After	 years	 of	 independence,	 there	 is	 hardly	 any	 sign	 of
development	 in	 this	 region.	 Lack	 of	 infrastructure	 looks	 stark	 in
the	poverty-stricken	rural	belts	of	this	valley.
People	take	to	dacoity	as	there	is	no	employment	opportunity	and
the	 only	 occupation	 -	 farming	 -	 too	 becomes	 impossible	 with	 not
much	land	available	to	cultivate.
Here	 is	a	 typical	example	for	how	people	become	dacoits	 -	Mohar
Singh	became	a	dacoit	following	a	land-dispute	vendetta:	he	shot	a
rival	and	escaped	into	the	ravines	in	1958.	Forming	his	own	gang	in
1965,	 he	 earned	 notoriety	 for	 being	 ruthless	 in	 eliminating	 police
informers,	 and	 soon	 his	 146-member	 gang	 held	 sway	 over	 entire
northern	Madhya	Pradesh	and	parts	of	Rajasthan	and	Uttar	Pradesh;
kidnapping	the	rich	for	ransom	became	his	speciality.
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Where	is	Chambal?

The	Chambal	is	the	chief	tributary	of	the	Yamuna	River	and	rises
in	 the	 Vindhya	 Range	 just	 south	 of	 Mhow,	 western	 Madhya
Pradesh	 state.	 From	 its	 source	 it	 flows	 north	 into	 southeastern
Rajasthan	state.
Turning	 northeast,	 it	 flows	 past	 Kota	 and	 along	 the	 Rajasthan–
Madhya	Pradesh	border;	 shifting	east-southeast,	 it	 forms	a	portion
of	 the	 Uttar	 Pradesh–Madhya	 Pradesh	 border	 and	 flows	 through
Uttar	Pradesh	to	empty	into	the	Yamuna	after	a	550-mile	course.
The	Banas,	Kali	Sindh,	Sipra,	and	Parbati	are	its	chief	tributaries.
The	 Chambal’s	 lower	 course	 is	 lined	 by	 a	 10-mile	 belt	 of	 badland
gullies	 resulting	 from	 accelerated	 soil	 erosion	 and	 is	 the	 site	 of	 a
major	project	in	soil	conservation.
Chambal’s	 unique	 ecology	 has	 made	 it	 home	 to	 more	 than	 500
species	of	mammals,	birds,	fish	and	reptiles.	More	than	30	of	them
are	in	IUCN’s	Red	List.	But	with	400-odd	irrigation	projects	planned
in	 the	 basin,	 the	 river	 is	 at	 the	 risk	 of	 being	 reduced	 to	 a	 trickle,
imperilling	its	animal	diversity.
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The	Gangetic	Dolphines	are	another	attraction	in	the	valley.
The	peculiar	 topography	of	 the	 region	 forming	 the	 intersection	of
the	three	States	-	Madhya	Pradesh,	Rajasthan	and	Uttar	Pradesh	-
makes	 it	 a	breeding	ground	 for	 the	outlaws	who	escape	 from	one
State	to	the	other	once	identified	and	chased	by	the	police.

Who	were	the	most	notorious	dacoits	of	the	valley?

Man	Singh	also	known	as	Daku	Maan	Singh	or	Thakur	Maan	Singh.
He	was	born	 in	Agra	to	a	Rajput	Family	and	 lived	 in	 the	village	of
Khera	 Rathore	 in	 the	 Chambal.	 Up	 until	 his	 death	 in	 1955,	 he	 is
believed	 to	 have	 committed	 1,112	 robberies	 and	 185	 murders,
including	the	killing	of	32	police	officers.	He	was	shot	dead	in	1955
while	sitting	under	a	banyan	tree.
Paan	Singh	Tomar	was	an	armyman	and	an	 international	 award-
winning	athlete	who	became	a	dacoit	after	alleged	oppression	and
violence	against	his	family.	On	October	1,	1981	the	Circle	Inspector
Mahendra	Pratap	Singh	Chauhan	and	his	team	of	sixty	trapped	and
killed	Tomar.	The	gunfight	lasted	over	12	hours.
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Better	known	as	the	Bandit	Queen,	Phoolan	Devi	 later	went	on	 to
become	a	Member	of	Parilament.	She	first	became	the	moll	of	the
leader	in	a	group	of	bandits	but	was	brutally	gang	raped	when	the
leader	 was	 killed.	 She	 then	 took	 up	 banditry	 and	 was	 allegedly
responsible	 for	 killing	 22	 upper-caste	 villagers	 in	 1981,	 in	 the
Behmai	massacre.	She	was	shot	dead	by	masked	gunmen	outside
her	Delhi	bungalow	 in	2001.	 It	was	allegedly	an	act	of	 revenge	by
Sher	 Singh	Rana	 for	 the	 Behmai	 slaughter	 of	 his	 Rajput	 kinsmen.
Incidentally,	 Rana	 is	 credited	 for	 bringing	 back	 the	 ashes	 of
Prithviraj	Chauhan	from	Afghanistan.
Nirbhay	 Singh	 Gujjar	 was	 probably	 the	 last	 among	 the	 big	 bad
dacoits	 of	 Chambal.	 He	 owned	 AK-47	 assault	 rifles,	 shotguns,
bulletproof	 jackets,	 night-vision	 binoculars	 and	 mobile	 phones.
From	a	petty	thief	he	graduated	to	a	conniving	master	of	a	group	of
over	70	bandits.	He	was	shot	dead	by	police	in	2005.

How	have	the	Chambal	dacoits	transformed	themselves?

Chambal,	 the	 region	 of	 confluence	 of	 three	 states	 Uttar	 Pradesh,
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Madhya	 Pradesh	 and	 Rajasthan	 was	 once	 termed	 inhabitable	 for
common	 people	 because	 of	 the	 wild	 dacoits	 who	 operated	 in	 its
ravines.
But	now	the	dacoits	seem	to	have	given	up	their	rage	and	this	has
transformed	Chambal	into	a	liveable	place.
After	 the	 fall	 of	 the	 infamous	 dacoits	 who	 ruled	 this	 territory
decades	 ago,	 the	 various	 gangs	 that	 operated	 in	 this	 region	 either
surrendered	and	were	put	behind	the	bars	or	lost	their	lives	in	one
of	the	many	encounters.
Now	 having	 paid	 for	 the	 crimes	 they	 committed	 these	 former
dacoits	are	in	search	of	a	new	and	rather	a	meaningful	life	and	are
trying	 to	 better	 their	 village	 by	 contributing	 towards	 the
development	of	the	society.
Case-in-point:	 Former	dacoit	Mohar	Singh,	 is	now	 the	do-gooding
chairman	 of	 the	 BJP-backed	 nagar	 panchayat	 (municipality)	 in
hometown	Mehgaon,	a	90-minute	drive	from	Gwalior	and	a	lifetime
away	 from	his	 past.	His	 tremendous	 energy	helped	him	 form	 the
biggest	 dacoit	 gang	 in	 Chambal.	Now	 that	 same	 energy	 is	 being
used	constructively.	In	this	way	he	has	become	a	role	model	to	all
the	former	dacoits.

Nevertheless,	 the	 Chambal	 ravines	 are	 again	 waking	 up	 to	 neighs	 of
horses!	 New	 breed	 of	 dacoits	 are	 beginning	 to	 threaten	 the	 locals	 for
money	and	this	has	called	for	concern	from	the	government.

Dacoits	 are	 taking	 to	 conventional	 ways	 of	 leaving	 ‘calling	 cards’
(symbols	or	signs)	where	they	strike.
They	have	 to	be	made	defunct	before	 they	set	 their	 foot	 firmly	 in
the	ravines	of	Chambal	and	turn	it	again	into	a	dacoit	hideout.

((( 	)))
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Environment	-	On	the	verge	of	Mass	Extinction

It	has	been	nearly	 200,000	years	 since	 the	Humans	evolved	 from	 the
apes	and	set	foot	upon	this	planet.	Since	then	humans	have	made	use	of
all	 the	 resources	 available	 on	 this	 planet	 extensively	 and	 rather
selfishly,	 being	 on	 the	 top	 of	 the	 evolution	 table.	 There	 are	 signs	 that
human	actions	are	pushing	life	on	our	shared	planet	towards	the	sixth
mass	extinction	event.
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What	does	the	new	study	reveal?

Many	animals	at	the	brink	of	extinction	may	disappear	during	the
ongoing	sixth	mass-extinction	event	without	 leaving	 behind	 any
permanent	fossil	record,	according	to	a	new	study.
Researchers	compared	the	IUCN	“Red	List”	of	endangered	species
with	 several	 ecological	 databases	 of	 living	 species	 and	 three
paleontological	databases	of	catalogued	fossils.
They	ran	a	statistical	analysis	 to	 indicate	which	threatened	species
were	most	likely	to	disappear	with	no	mark	of	their	existence.	More
than	85	per	cent	of	 the	mammal	 species	at	high	risk	of	extinction
lack	a	fossil	record.
Those	 at	 highest	 risk	 have	 about	 half	 the	 probability	 of	 being
incorporated	into	the	fossil	record	compared	to	those	at	lower	risk.
Only	3	per	cent	of	today’s	threatened	bird	species	and	1.6	per	cent	of
threatened	reptile	species	have	a	known	fossil	record.
Comparing	 the	 scale	 of	 the	 current	 extinction	 episode	 to	 earlier
extinctions	that	are	mostly	calculated	from	the	fossil	record	of	hard-
shelled	marine	invertebrates,	is	particularly	problematic.
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Note:	Fossil	record	is	the	history	of	life	as	documented	by	fossils,	the
remains	 or	 imprints	 of	 the	 organisms	 from	 earlier	 geological
periods	preserved	in	sedimentary	rock.

Why	is	the	current	extinction	crisis	unique	in	Earth’s	history?

The	 team	 of	 geologists	 and	 biologists	 say	 that	 our	 current	 extinction
crisis	is	unique	in	Earth’s	history	due	to	four	characteristics:

The	spread	of	non-native	species	around	the	world.	Basically	what
this	means	is	that	you	can	eat	tomatoes	in	Italy,	hunt	oryx	in	Texas,
ride	horses	in	Chile,	curse	cane	toads	in	Australia,	dig	earthworms	in
eastern	 North	 America	 and	 catch	 rats	 in	 the	 Galapagos.	 None	 of
these	things	would	have	been	possible	without	human	intervention.
A	 single	 species	 (us)	 taking	 over	 a	 significant	 percentage	 of	 the
world’s	primary	production.	Humanity	has	begun	using	25	 to	40%
of	 the	 planet’s	 net	 primary	 production	 for	 its	 own	 purposes.
Moreover,	we	have	added	to	this	the	use	of	fossil	 fuels	for	energy,
essentially	mining	primary	production	from	the	past.
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Human	 actions	 are	 increasingly	 directing	 evolution.	 This	 is	 most
apparent	 in	 the	 domestication	 of	 animals	 and	 the	 cultivation	 of
crops	 over	 thousands	 of	 years.	 We	 are	 directly	 manipulating
genomes	 by	 artificial	 selection	 and	 molecular	 techniques,	 and
indirectly	 by	 managing	 ecosystems	 and	 populations	 to	 conserve
them.
Finally,	the	current	extinction	crisis	is	being	amplified	by	what	the
researchers	 call	 the	 technosphere.	 Technosphere	 is	 the	 global,
energy	 consuming	 techno-social	 system	 that	 is	 comprised	 of
humans,	 technological	 artefacts,	 and	 technological	 systems,
together	with	the	links,	protocols	and	information	that	bind	all	these
parts	together.

When	did	the	five	great	extinctions	take	place?

Five	 times,	 a	 vast	majority	 of	 the	world’s	 life	 has	 been	 snuffed	 out	 in
what	 have	 been	 called	 mass	 extinctions,	 often	 associated	 with	 giant
meteor	strikes.
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End-Ordovician	 mass	 extinction:	 The	 first	 of	 the	 traditional	 big
five	extinction	events,	around	440	million	years	ago,	was	probably
the	second	most	severe.	Virtually	all	life	was	in	the	sea	at	the	time
and	around	85%	of	these	species	vanished.
Late	Devonian	mass	extinction:	About	375-359	million	years	ago,
major	environmental	changes	caused	a	drawn-out	extinction	event
that	 wiped	 out	 major	 fish	 groups	 and	 stopped	 new	 coral	 reefs
forming	for	100	million	years.
End-Permian	 mass	 extinction	 (the	 Great	 Dying):	 The	 largest
extinction	event	and	the	one	that	affected	the	Earth’s	ecology	most
profoundly	 took	 place	 252	million	 years	 ago.	 As	much	 as	 97%	 of
species	that	leave	a	fossil	record	disappeared	forever.
End-Triassic	mass	extinction:	Dinosaurs	first	appeared	in	the	Early
Triassic,	 but	 large	 amphibians	 and	mammal-like	 reptiles	were	 the
dominant	 land	 animals.	 The	 rapid	 mass	 extinction	 that	 occurred
201	million	years	ago	changed	that.
End-Cretaceous	mass	 extinction:	 An	 asteroid	 slammed	 down	 on
Earth	66	million	years	ago,	and	is	often	blamed	for	ending	the	reign
of	the	dinosaurs.
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Where	can	we	help	stop	the	sixth	mass	extinction?

This	 will	 require	 rapid,	 greatly	 intensified	 efforts	 to	 conserve	 already
threatened	 species	 and	 to	 alleviate	 pressures	 on	 their	 populations	 –
notably	 habitat	 loss,	 overexploitation	 for	 economic	 gain,	 and	 climate
change.	 This	 world,	 unlike	 so	 many	 of	 our	 possessions,	 is	 not	 under
warranty,	returnable,	disposable	or	replaceable.

The	 activities	 precipitating	 the	 collapse	 of	 many	 species	 and
ecosystems	 are	 related	 to	 human	 population	 size	 and	 growth
which	increases	consumption	and	economic	inequity.
Slowing	 down	 population	 growth	 is	 the	 first	 extremely	 important
step	that	should	be	taken,	followed	by	decreasing	our	consumption
of	non-renewable	natural	resources,	and	reducing	all	other	various
activities	 that	 harm	 our	 environment	 in	 one	way	 or	 another	 and
destroy	animal	habitats	and	whole	natural	systems
Human	 beings	 have	 to	 attempt	 to	 find	 a	 level	 of	 impact	 on	 our
environment	that	allows	for	the	greater	good	of	the	whole	planet.	In
everyday	 terms,	 that	 would	 mean	 minimizing	 material	 sent	 to
landfills	 and	 instead	 recycling	 waste,	 reducing	 the	 excessive
production	of	unnecessary	goods,	and	using	natural	and	sustainable
resources	whenever	practical.
We	must	mix	our	advancements	in	technology,	manufacturing	and
consumerism	with	awareness	that	we	are	not	alone	on	this	Earth.
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Who	is	under	the	threat	of	being	extinct?

The	 spectre	 of	 extinction	 hangs	 over	 about	 41	 percent	 of	 all
amphibian	species	and	26	percent	of	all	mammals,	 according	 to
the	 International	 Union	 for	 Conservation	 of	 Nature,	 which
maintains	an	authoritative	list	of	threatened	and	extinct	species.
75	per	cent	of	 the	 species	on	Earth	 today	could	be	 lost	 in	 just	 two
generations’	time.
In	the	last	five	centuries,	more	than	320	terrestrial	vertebrates	have
become	extinct.
Populations	 of	 the	 remaining	 species	 show	 a	 25	 per	 cent	 average
decline	in	abundance.
Across	vertebrates,	16	to	33	percent	of	all	species	are	estimated	to	be
globally	threatened	or	endangered.
Large	animals	 –	described	as	megafauna	 and	 including	 elephants,
rhinoceroses,	polar	bears	and	countless	other	 species	worldwide	–
face	 the	 highest	 rate	 of	 decline,	 a	 trend	 that	 matches	 previous
extinction	events.
And	such	a	catastrophic	loss	of	animal	and	plant	species	presents	a
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real	threat	to	human	existence.

How	have	humans	ruined	the	Earth?

Humans	are	“eating	away	at	our	own	life	support	systems”	at	a	rate
unseen	 in	 the	past	 10,000	years	by	degrading	 land	and	 freshwater
systems,	emitting	greenhouse	gases	and	releasing	vast	amounts	of
agricultural	chemicals	into	the	environment.
The	 human	 population	 growing	 in	 numbers,	 per	 capita
consumption	 and	 economic	 inequity	 has	 altered	 or	 destroyed
natural	habitats,	the	researchers	say.
The	 main	 impacts	 are	 -	 land	 clearing	 for	 farming,	 logging	 and
settlement,	 introduction	of	 invasive	species,	carbon	emissions	 that
drive	climate	change	and	ocean	acidification,	and	 toxins	 that	alter
and	poison	ecosystems.
Using	 chemical	 fertilizers,	 insecticides	 and	 herbicides	 to	 increase
production	 actually	 pollutes	 the	 air,	 soil	 and	 water	 with	 toxic
chemicals.	 Fertilizer	 run-offs	 cause	 toxic	 algal	 blooms	 that	 kill
aquatic	animals.
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Large	 scale	 farming	 of	 animals	 increases	 their	 susceptibility	 to
diseases	such	as	Mad-cow	disease	and	avian	flu.	Waste	generated	in
the	farms	and	meat	processing	plants	can	affect	the	water	quality	in
the	area.

((( 	)))
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Environment	-	This	is	a	plastic	world

Have	plastics	made	an	ever-lasting	impact,	one	that	will	be	etched	in
our	future	fossils?	A	study	explores	this	perspective.	Plastics,	by	virtue
of	 their	 numerous	 advantages,	 are	 found	 everywhere.	 However,	 as
health	and	environment	concerns	increase,	various	remedial	measures
are	being	considered.	These	range	from	government	bans	to	researches
on	 plastic	 waste	 disposal	 and	 recycling,	 and	 as	 a	 consequence,	 bio-
degradable	plastics.
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What	will	be	plastic’s	share	in	the	future	fossils?

University	 of	 Leicester	 researchers	 have	 examined	 plastics	 and	 their
probable	impact	down	the	epochs.

Nearly	 non-existent	 before	 the	 20th	 century,	 the	 study	 found
plastics	to	be	increasingly	a	part	of	strata,	and	excellent	stratigraphic
markers.	 Stratigraphy	 is	 a	 branch	 of	 geology	 which	 studies	 rock
layers	(strata)	and	layering	(stratification).
Micro	 plastics	 -	 minute	 plastic	 particles	 that	 come	 from	 clothes,
toothpaste	 and	 cosmetics	 have	 accumulated	 in	 maritime
environments	 and	 are	 probably	 the	 chief	 candidates	 for	 future
fossils.
The	 5	 billion	 tonnes	 of	 plastics	 created,	 could	 probably	 be	 a
significant	component	of	techno	fossils	of	the	future.
Unlike	 fossils	 of	 species	 which	 are	 localized,	 techno	 fossils	 are
widely	 distributed	 around	 and	 beyond	 the	 planet,	 thanks	 to
technology	and	space	travel.
Plastics’	ubiquity	and	durability	can	preserve	them	in	land	and	sea
as	buried	fossils	that	persist	far	into	the	future.
Production	of	plastic	has	been	so	phenomenal	that	the	total	amount
could	 wrap	 the	 globe,	 calculates	 Jan	 Zalasiewicz,	 Professor	 of
Palaeobiology.
If	 materials	 superior	 to	 plastics	 replace	 them	 so	 extensively,
geologists	of	the	future	may	find	something	completely	different.
If	not,	this	Age	could	well	be	known	as	The	Plastic	Age.

KNAPPIL
Y

85



Why	is	plastic	being	viewed	as	a	double-edged	sword?

While	plastics	continue	 to	seep	 into	our	 lives	 for	various	uses,	 the
health	 and	 environmental	 problems	 they	 pose	 have	 detrimental
effects	that	worsen	with	time.
Plastic	 containers	 and	 coatings	 keep	 food	 fresh	 but	 also	 release
neurotoxins	such	as	Bisphenol	A	(BPA)	that	enter	the	body.
Poly-vinyl	Chloride	(PVC),	hailed	for	its	sturdiness,	lightweight	and
cost-effectiveness	is	used	in	furniture,	pipes,	flooring	and	clothes	but
it	 contains	 phthalates	 that	 are	 suspected	 to	 cause	 male
reproductive	disorders	and	breast	cancer.	Studies	show	an	inverse
relationship	 between	 prenatal	 exposure	 to	 phthalates	 and	 the
mental	and	intellectual	development	of	offspring.
It	is	not	that	plastics	are	without	any	use.	The	versatility	of	plastics
makes	them	useful	for	diverse	and	innovative	medical	applications.
The	 disposable	 nature	 of	 plastics	 has	 enormous	 public	 health
benefits.	 However,	 a	 significant	 percentage	 of	 hospital	 waste	 is
plastics	-	a	mostly	non-biodegradable	burden	on	the	environment.

KNAPPIL
Y

86



When	did	the	Anthropocene	start?

Anthropocene	 is	a	name	suggested	 for	 the	epoch	on	our	planet	 in
which	 human	 activity	 has	 made	 a	 tremendous	 impact	 to
overpower	how	Nature	dictates	life	on	the	planet.
An	 epoch	 named	 for	 human	 beings	 is	 the	 rationale	 behind	 the
name.

Two	 suggestions	 for	 the	 timeline	 signifying	 the	 end	 of	 Holocene,	 the
12,000-year	epoch	are	the	years	1610	and	1964.

The	 former	 is	 marked	 in	 Antarctic	 ice	 cores	 by	 a	 dip	 in	 carbon-
dioxide	due	to	the	increase	in	forests	that	followed	the	death	of	50
million	Europeans	who	had	arrived	to	America.
The	latter	can	be	identified	from	in-rock	layers	by	a	high	proportion
of	radioactive	isotopes	from	nuclear-weapons	testing.
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Where	are	plastic	wastes	disposed?

Landfill	 sites	 –	 Big	 holes	 where	 waste	 is	 thrown	 and	 left	 to	 bio-
degrade.	 However,	 for	 non-biodegradable	 plastics,	 landfills	 are	 an
unsustainable	option	and	take	up	resources.	Plastic	accumulating	in
landfills	affects	soil	fertility.	40	percent	of	plastics	end	up	in	landfills.
Oceans	-	About	8	million	tonnes	of	plastic	are	dumped	into	oceans
every	 year	 by	 coastal	 populations.	 Plastic	 bags,	 wrapping	 and
fishing	 gear	 can	 entangle	 dolphins,	 turtles	 and	waves.	 Plastic	 also
breaks	down	 into	micro	particles	 that	 are	 ingested	by	marine	 life,

irreversibly	 polluting	 the	 eco-system.	 India	 is	 the	 12th	 highest
plastic	waste	disposer	in	this	manner.
Incinerators	 -	 where	 they	 are	 burned.	 Open-air	 burning	 is	 also
practised	 though	 it	 releases	 hazardous	 chemicals	 into	 the
environment.	 Scientific	 methods	 like	 gasification	 and	 waste-to-
energy	are	more	environment-friendly.
Recycling	 industries	 –	 they	 use	 specialized	 equipment	 for	 each
stage	and	obtain	the	pelletized	form,	for	re-use.
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Who	introduced	plastics	recycling	and	is	it	a	solution?

Pennsylvania,	 United	 States	 was	 the	 first	 to	 open	 a	 plastic	 waste
recycling	mill.
The	 environmental	 revolution	 of	 the	 1960’s	 brought	 about
awareness	 of	 plastics’	 detrimental	 effects	 among	U.S.	 citizens	 and
gave	impetus	to	plastic	recycling.
Since	 then	recycling	has	been	a	part	of	 the	global	effort	 to	 reduce
plastic	pollution.
Low	 density	 and	 low	 value	 make	 plastic	 polymer	 recycling	 a
challenging	process	compared	to	other	materials.
Thus	 plastic	 recycling	 remains	 an	 elusive	 solution	 necessitating
exploration	of	alternative	materials	like	biodegradable	plastic.
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How	has	the	Indian	Government	tackled	the	problem?

In	 March	 2016,	 the	 Central	 Government	 notified	 a	 new,	 more
stringent	set	of	plastic	waste	management	rules.
The	 Government	 banned	 plastic	 bags	 of	 thickness	 below	 50
microns	as	disposal	problems	for	such	thin	plastic	bags	make	them
more	harmful	to	the	environment.
The	 notification	 also	 added	 that	 individuals	 and	 collectives	 were
responsible	for	their	plastic	waste.
They	have	to	segregate	waste	at	source,	handover	segregated	fees
and	pay	user	fees	as	per	by-laws	of	the	local	bodies.

In	Karnataka,	a	ban	on	manufacture,	storage	and	sale	of	products	has
been	enforced	by	the	State	Government.

The	 initial	 enthusiastic	 response	 of	 the	 state’s	 citizens	 has	 now
subsided.	E-commerce	firms	received	a	 jolt	when	the	Government
announced	the	ban.
Mere	 announcement	 of	 a	 blanket	 ban	 is	 not	 the	 solution.
Alternatives	 have	 to	 be	 provided.	 Right	 now,	 the	 biodegradable
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packaging	material	is	expensive	and	the	customers	have	to	bear	the
brunt	of	paying	for	it.

((( 	)))
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Environment	-	Odd-Even	not	making	Delhi	‘pollution	free’

The	Delhi	government	rolled	off	 the	second	phase	of	 ‘odd-even’	road
rationing	scheme	to	contain	pollution	level	on	April	15,	2016.	However,
the	monitoring	stations	have	recorded	a	spike	in	the	level	of	pollutants
in	Delhi.	Though	the	scheme	ends	on	April	30,	it	seems	like	it	is	not	the
magic	pill	against	pollution	that	it	is	made	out	to	be.

What	do	the	numbers	tell	us?
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The	second	phase	of	odd-even	scheme	started	on	April	15	and	will
be	applicable	till	April	30.
As	 the	 scheme	 enters	 the	 second	 week,	 the	 monitoring	 stations
have	recording	a	spike	in	the	level	of	respirable	as	well	as	gaseous
pollutants.
System	 of	 Air	 Quality	 and	 Weather	 Forecasting	 and	 Research’s
(SAFAR)	eight	stations	have	recorded	air	quality	mostly	in	the	‘poor’
category	 while	 the	 IGI	 station	 had	 an	 air	 quality	 index	 of	 ‘very
poor’.
The	surface-level	ozone	and	PM	2.5	have	steadily	risen	in	the	city.
Delhi	Pollution	Control	Committee’s	Civil	 Lines	monitoring	 station
had	 recorded	PM	2.5	and	PM	10	at	261.90	 and	353.26	 micrograms
per	 cubic	 metre.	 Their	 corresponding	 safe	 limits	 are	 60	 and	 100
respectively.
The	CPCB	has	told	the	national	green	tribunal	that	there	is	no	data	to
suggest	 that	 the	 odd-even	 scheme	 has	 brought	 down	 vehicular
pollution	in	Delhi.
A	TERI	official	has	recently	said	that	fluctuating	pollution	levels	was
primarily	due	to	changing	wind	speeds.
However,	the	incidents	of	fire	in	a	forested	area	behind	Raj	Ghat	and
at	municipal	landfill	sites	may	be	the	reasons	for	spike	in	pollutants
level.
The	 enforcement	 teams	 of	 Delhi	 government	 and	 Delhi	 Traffic
Police	 have	 booked	 many	 motorists	 for	 violating	 the	 odd-even
scheme.

Note:	 PM10	 is	 particulate	matter	 10	micrometers	 or	 less	 in	 diameter,
PM2.5	 is	 particulate	matter	 2.5	micrometers	 or	 less	 in	 diameter.	 Fine
particulate	 matter	 (PM2.5)	 are	 tiny	 particles	 in	 the	 air	 that	 reduce
visibility	 and	 cause	 the	 air	 to	 appear	 hazy	 when	 levels	 are	 elevated.
PM10	pollution	consists	of	very	small	 liquid	and	solid	particles	floating
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in	the	air.

Why	is	pollution	not	coming	down	during	Odd-Even	rule?

Pollution	also	varies	due	to	various	reasons	that	have	nothing	to	do	with
the	odd-even	pilot.

The	tough	geographical	conditions	of	Delhi	and	wind	play	a	major
role	in	determining	pollution	levels.
Dust	arising	from	various	sources,	including	construction	material,
burning	of	 leaves	and	other	kinds	of	waste	 in	 the	open	and	wind-
blown	dust	contributes	to	pollution.
Pollution	 also	 gets	 retained	 in	 the	 air	 by	 a	 variety	 of	 factors	 like
higher	wind	or	rain,	for	instance,	disperses	the	pollution.
The	coal-based	Badarpur	power	plant	and	chopping	down	of	trees
have	contributed	to	higher	levels	of	pollution.
According	 to	 a	 recent	 study	 by	 the	 IIT-	 Kanpur,	 road	 dust	 alone
accounts	for	about	35%	PM	2.5	in	the	air.
Therefore,	 the	 curb	 on	 vehicles	 is	 only	 an	 emergency	 measure
which	 should	 be	 taken	 when	 pollution	 breaches	 a	 level	 and	 it
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cannot	be	a	permanent	solution.

When	was	Phase	I	of	Odd-even	scheme	implemented?

The	 first	phase	of	odd-even	scheme	began	on	a	positive	note	on	1
January,	2016,	despite	all	the	criticism.
The	AAP	government	had	implemented	this	experiment	till	January
15	with	 the	 objective	 of	 reducing	 the	number	 of	 cars	 on	 the	 road
and	air	pollution	in	the	national	capital.
The	ambient	air	data	collected	at	18	locations	across	Delhi	through
mobile	 dust	 samplers	 showed	 that	 a	 consistent	 trend	 of	 declining
levels	of	PM	2.5	air	pollution	levels.
The	 Delhi	 government	 has	 claimed	 that	 this	 experiment	 was
successful	and	has	reduced	air	toxicity	by	15%.
Many	 experts	 have	 also	 opined	 that	 the	 scheme	 had,	 in	 fact,
worked.	A	study	also	shows	that	the	odd-even	pilot	did	have	some
impact	-	reducing	hourly	particulate	air	pollution	concentrations	by
10-13%.
There	 were	 concerns	 raised	 about	 exemption	 of	 two-wheelers
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which	contribute	to	more	than	30%	of	the	total	pollution	caused	by
the	vehicles.
TERI	has	said	that	“The	scheme	has	brought”considerable"	additional
benefits	 including	 reducing	 on	 road	 congestion,	 increase	 of	 average
car	speeds,	reduced	fuel	usage	and	made	significant	impact	on	public
awareness.”

Where	is	the	case	for	going	beyond	odd-even	scheme?

The	Central	Pollution	Control	Board	(CPCB)	has	said	a	single	action
cannot	substantially	reduce	air	pollution	levels	in	the	capital.
People	will	find	ways	to	beat	odd-even	if	it	is	made	permanent	in	the
capital.
There	 is	 a	 need	 for	 a	 comprehensive	 set	 of	 actions	 and	 an
integrated	 approach	 to	 make	 substantial	 improvement	 in	 air
quality.
A	congestion-pricing	programme	in	which	drivers	are	charged	for
using	 the	 roads	 at	 certain	 places	 and	 times	 can	 bring	 in	 a
considerable	effect	on	pollution.
Investment	in	high-quality	and	high-capacity	public	transport	with
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zero	local	emissions	is	the	need	of	the	hour.
The	 suggestion	 of	 the	 National	 Green	 Tribunal	 (NGT)	 to	 the	 Delhi
government	for	banning	the	15-year-old	vehicles	in	the	city	can	be
a	good	solution.
The	 combination	 of	 other	 measures	 include	 higher	 annual	 road
taxes,	high	parking	charges,	price-parity	between	diesel	and	petrol
in	 select	 metropolitan	 regions,	 dedicated	 car-pooling	 lanes	 for
vehicles	 carrying	 3	 or	 more	 passengers,	 safe	 bicycle
pathsandfurther	 strengthen	 cleaner	 fuel	 like	 CNG	 and	 electric
vehicles.

Who	 were	 adversely	 affected	 during	 the	 Odd-Even	 scheme
implementation?

The	 scheme	has	 interfered	with	 people’s	 freedom	 to	 choose	 their
mode	of	transport.
The	rule	had	supposedly	made	public	life	difficult	and	there	were
voices	being	raised	to	stay	the	rule.
Public	 was	 impacted	 due	 to	 clogging	 of	 the	 metros	 and	 buses,
especially	during	peak	hours.
There	 were	 reports	 about	 autorickshaws	 illegally	 charging

KNAPPIL
Y

97



extortionate	amounts,	and	cab	companies	citing	a	4X	surcharge	on
their	services.	The	Delhi	government	has	warned	that	action	will	be
taken	against	taxi	operators	who	flouted	fare.
The	petrol	pump	owners	were	saying	that	they	would	go	on	strike
as	their	sales	had	come	down
The	police	personnel	were	overburdened	and	couldn’t	be	deployed
for	any	other	work.
Though	 some	 people	 in	 Delhi	 felt	 the	 scheme	worked,	 a	 sizeable
number	of	people	did	not	want	the	scheme	to	be	continued.

How	is	Phase	II	of	Odd	–Even	scheme	flawed?

The	 exemption	 on	 women,	 two-wheeler	 and	 CNG	 vehicles	 will
continue	even	in	second	phase.
The	government	has	allowed	parents	to	take	their	children	in	school
uniform.	But	this	rule	is	lop-sided	as	they	will	face	a	fine	of	Rs	2,000
on	returning	home	alone!	In	effect,	parents	will	have	to	wait	outside
schools	for	seven	to	eight	hours	to	bring	their	children	home.
The	decision	to	exempt	only	Cabinet	ministers	this	time	has	been
questioned	by	Parliamentarians,	who	will	attend	the	Budget	session
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resuming	on	April	25.
The	scheme	will	create	further	divisions	between	the	haves	and	the
have-nots	 and	 lead	 to	 economic	 disparity.	 The	 haves	 will	 buy
multiple	cars	with	both	odd	and	even	numbers	but	others	cannot.
The	government	has	failed	to	meet	its	target	of	acquiring	1,000	new
buses	 before	 the	 second	 phase	 to	 strengthen	 the	 city’s	 public
transport	facility.
The	 process	 of	 allotting	 stickers	 to	 CNG	 vehicles	 has	 also	 come
under	the	scanner.
Delhi	Congress	chief	Ajay	Maken	has	said	that	“AAP	government	 is
putting	pressure	on	people	with	 introduction	of	 second	phase	of	 the
odd-even	 scheme	 in	 Delhi	 without	 improving	 the	 public	 transport
system,	despite	being	in	power	for	nearly	one	and	half	years.”

((( 	)))
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Environment	-	Paris	Treaty:	“Nothing	is	binding”

The	first	significant	step	towards	putting	the	Paris	Climate	Agreement
into	 practice	 took	 place	 at	 the	 United	 Nations	 on	 Earth	 Day.
Representatives	from	175	countries	have	signed	the	agreement	and	it	is
supposed	to	become	a	law	in	2020.	However,	it	has	been	criticized	to	be
the	 world’s	 costliest-ever	 climate	 change	 treaty.	 Is	 India	 prepared
enough	to	implement	the	Paris	treaty?

What	is	the	status	of	the	Paris	Treaty?
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A	 climate	 change	 accord	 came	 out	 of	 negotiations	 at	 the	 COP21
climate	summit	last	December	in	Paris.
World	 leaders	 from	 175	 countries	 signed	 a	 landmark	 Paris
agreement	at	the	United	Nation	on	23	April,	2016,	on	the	occasion
of	Earth	Day.
The	non-binding	treaty,	approved	in	Paris	after	years	of	U.N.	climate
negotiations,	aims	to	slow	the	rise	of	greenhouse	gases	which	are
blamed	for	putting	Earth	on	a	dangerous	warming	path.
The	 signing	 of	 the	 climate	 agreement	 by	 a	 record	 number	 of
countries	is	a	moment	for	world	leaders	to	recommit	to	actually	win
the	war	against	carbon	emissions.
These	 countries	 should	 submit	 updates	 on	 how	 they	 plan	 to	 cut
emissions	in	2018	and	they	should	come	up	with	new	plans	in	2020.
However,	 for	 the	 treaty	 to	 become	 operational,	 it	 needs	 to	 be
ratified	by	at	least	55	countries	representing	at	least	55%	of	global
emissions.	The	text	of	the	agreement	will	then	become	law	in	2020.

Why	will	Paris	Treaty	fall	short	of	what	is	required?

The	Paris	Agreement	is	perhaps	the	world’s	biggest	leap	forward	in
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climate	change	policy	in	history.
However,	 it	 is	 opined	 by	 experts	 that	 Paris	 Treaty	 is	 a	 hugely
expensive	way	of	doing	very	little.	The	agreement	is	considered	as
an	 exercise	 in	 futility	 as	 the	 reduction	 targets	 are	 wholly
unachievable.
The	pledges	each	country	is	making	will	allow	emission	levels	that
will	increaseglobal	temperature	3	-	4	degrees.
The	deal	sets	a	target	of	limiting	global	warming	to	less	than	2°C	as
compared	 to	 pre-industrial	 levels	 by	 2100.	 The	 deal	 also	 says	 that
the	world’s	 leaders	will	 try	 to	cap	 it	at	1.5°C.	Translation	 into	real-
world	action	seems	unrealistic.
The	ambitious	goal	 sets	by	 treaty	more	or	 less	 requires	 the	entire
world	to	get	off	fossil	fuels	this	century.	This	is	not	possible	and	this
is	not	even	advisable.
Even	if	all	the	commitments	under	the	Paris	agreement	materialize,
emissions	 levels	 by	 2030	 could	 still	 potentially	 lead	 to	 a	 global
average	 temperature	 increase	 of	more	 than	 3°C,	 according	 to	 the
U.N.	Environment	Program	(UNEP).
Mike	Duncan,	 president	 of	 the	 American	 Coalition	 for	 Clean	 Coal
Electricity,	 called	 the	 signing	 “nothing	 more	 than	 a	 parlor	 game
lacking	consequence	or	purpose;	it’s	purely	symbolic.”KNAPPIL
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When	does	the	Treaty	become	biased	in	its	approach?

The	 Paris	 treaty	 in	 the	 first	 place	 should	 give	 importance	 to	 how	 the
world	will	end	with	global	warming	instead	of	concentrating	on	where
individual	countries	are	heading.

Finance:	As	of	now	contribution	to	the	climate	finance	pool	remains
voluntary,	not	mandatory.	If	the	funding	becomes	mandatory	it	will
become	difficult	for	the	developing	countries	like	India.
Common	 but	 differentiated	 responsibilities:	 Under	 the	 Paris
agreement,	 the	 developed	 countries	 are	 encouraged	 to	 take
economy-wide	emission	reduction	targets,	and	countries	like	India
can	decide	the	nature	of	their	targets.	However,	if	all	countries	are
forced	 to	 contribute	 in	 an	 equivalent	 fashion	 and	 developed
countries	 reject	 to	 take	 onus	 of	 the	 past	 emission,	 the	 treaty	will
become	unfair.
Fossil	fuels:	The	world	 is	 struggling	 to	 find	a	way	 to	kick	 its	 fossil
fuel	habit	and	the	treaty	also	sets	a	goal	of	phasing	out	fossil	fuels.
The	 global	 future	 is	 alarming	 because	 of	 India’s	 plans	 to
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significantly	 step	 up	 the	 use	 of	 coal	 to	 develop	 its	 economy	 and
bring	basics	such	as	electricity	to	its	all	its	people.

Where	does	the	criticism	of	the	Treaty	come	from?

The	treaty	centres	on	voluntary	and	bottom	up	approach.	There	is
no	 mechanism	 forcing	 the	 signatory	 countries	 to	 do	 what	 is
promised-	“Nothing	is	binding.”
It	 is	 likely	 to	 be	 the	 most	 expensive	 treaty	 in	 the	 history	 of	 the
world.	 The	 present	 adopted	models	 of	 Paris	 treaty	 show	 that	 the
total	cost	by	2030	will	possibly	rise	to	$2	trillion	annually.
The	treaty	doesn’t	go	far	enough	to	improve	the	fragile	existence	of
millions	around	the	world.
A	major	criticism	is	 that	 the	developing	countries	can	emit	CO2	as
they	see	fit.	For	example,	China	can	continue	to	emit	CO2	without
restriction	up	to	2030	and	the	corresponding	emission	would	be	an
increase	of	140%	over	its	2005	emissions.
The	 transition	away	 from	 fossil	 fuels	as	per	 the	deal	may	 take	 far
too	 long	 to	maintain	global	 temperatures	at	a	safe	 level.	This	may
lead	to	a	situation	where	endless	climate	damage	will	be	done.
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There	are	apprehensions	 that	 this	 treaty	might	also	 fail	 like	Kyoto
Protocol	 -	 the	only	global	 treaty	 to	cut	carbon	 from	which	 the	US,
the	world’s	biggest	polluter,	walked	out	dooming	it	to	failure.
This	 treaty	 will	 only	 achieve	 less	 than	 1%	 of	 the	 emission	 cuts
needed	to	meet	target	temperatures	and	99%	of	the	problem	is	left
for	tomorrow’s	leaders	to	deal	with.	This	is	a	classic	case	of	kicking
the	can	down	the	road.
Paris	Agreement	is	a	“dangerous	distraction”	from	the	real	issues,
according	to	the	International	Alliance	of	Frontline	Communities.

Who	can	stop	Climate	Change?

Every	individual	has	the	onus	to	stop	climate	change.	There	can	be
a	positive	impact	on	the	environment,	if	everyone	contributes	and
do	their	bit.
It	 should	 be	 ensured	 that	 the	 Intended	 Nationally	 Determined
Contribution	(INDC)	becomes	not	only	a	national	commitment,	but
also	a	commitment	by	the	people.
Government	 should	 protect	 the	 forests	 and	 move	 towards

KNAPPIL
Y

105



renewable	 energy	 sources	 like	 biomass,	 wind	 power	 and	 solar
energy.
Preventing	delays	 in	ratification	of	 international	 treaties	related	 to
climate	change	can	be	a	game	changer.
To	 fight	 against	 climate	 change,	 civil	 society	 groups	 should	 be
involved	 in	 all	 phases,	 starting	 from	 policy	 framing	 till
implementation.
The	 exploration	 on	 the	 use	 of	 “bioeconomics”	 with	 a	 focus	 on
ecosystems	should	continue.
A	 global	 initiative	 to	 double	 global	 green	 energy	 research	 and
development	 has	 been	 introduced.	 It	 is	 a	 new	 green	 energy
innovation	 coalition	 backed	 by	 the	 philanthropist	 Bill	 Gates,
business	leaders,	and	around	20	governments	including	India.	Such
private-sector	led	well-funded	initiatives	can	help	in	tackling	climate
change.
Today’s	 generation	 should	 ensure	 that	 planet	 remains	 sustainable
and	 the	 future	 generation	 is	 not	 at	 risk.	 Also	 to	 prevent	 climate
change	 in	 the	 future,	 people	 should	 start	 educating	 their	 children
about	climate	change	and	its	effects	future	generations
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How	prepared	is	India	to	implement	the	Paris	Treaty?

India	has	put	forth	a	very	ambitious	INDC	and	called	for	just	climate
action.	It	has	committed	to	lower	the	emissions	intensity	of	GDP
by	33%	to	35%	by	2030	below	2005	levels.
Key	 think	 tanks	 are	 working	 out	 ways	 to	 move	 ahead	 in
implementing	 and	 verifying	 the	 implementation	 of	 India’s	 INDC.
Road	maps	are	being	made	by	the	government	as	well	as	by	various
civil	society	organisations	at	several	levels.
Several	 concerned	 voices	 have	 been	 raised	 to	 put	 biodiversity,
ecology,	inclusion	and	jobs	at	the	centre	of	INDC	implementations.
The	government	has	set	up	the	International	Solar	Alliance	 (ISA)
to	use	more	solar	energy.	India	has	contributed	US$250	million	and
has	approved	six	new	solar	projects	till	now.
It	 is	 moving	 to	 adopt	 the	 stringent	 Euro	 6	 automobile	 emission
standards	before	the	deadline	in	2020.
On	 the	 Disaster	 Risk	 Reduction	 front,	 the	 conversation	 is	 about
addressing	 disaster	 risk	 in	 an	 integrated	 fashion,	 which	 includes
climate-related	risks.
TERI	in	March	had	held	a	consultation	and	discussion	on	the	Paris
Agreement	and	India’s	 INDC,	called	“Enhancing	Preparedness	for
Implementation	 and	 Tracking	 of	Mitigation	 Actions,	 Plans	 and
Policies”.
There	is	definitely	diversity	in	the	way	India	aspires	to	move	ahead
with	the	INDC	but	what	is	needed	is	far	more	action	on	the	ground.
A	 lot	 depends	 on	 India’s	 ability	 to	 meet	 its	 ambitious	 target	 of
producing	100	gigawatt	(GW)	of	electricity	through	solar	by	2022.	At
this	moment,	it	seems	highly	unlikely	that	this	may	be	possible.	The
solar	power	industry	has	pegged	the	solar	capacity	addition	forecast
at	only	57	GW	by	2022.
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Environment	-	Saving	India’s	dying	mother

The	Ganges	is	one	of	the	greatest	rivers	on	Earth,	but	it	is	dying.	From
the	 icy	 Himalayan	 peaks,	 where	 it	 begins,	 right	 down	 to	 the	 Bay	 of
Bengal,	it	is	being	slowly	poisoned.	Despite	all	the	divinity	of	the	Ganga,
it	 has	 come	 under	 ever-growing	 threat	 from	 humanity.	 At	 least	 six
initiatives	taken	so	far	to	clean	Ganga	have	fallen	short.	The	goddess	is
in	distress.
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What	is	killing	the	Ganga?

The	Ganges	 is	 revered	 in	 India	but	 it	 is	also	 the	sewer	 that	carries
away	 the	 waste	 from	 the	 450	 million	 people	 who	 live	 in	 its
catchment	area.
According	 to	 the	 Centre	 for	 Science	 and	 the	 Environment,	 80%	of
sewage	in	the	Ganges	basin	is	untreated.
Pollution	 from	the	 factories	and	farms	of	 the	 fastest-growing	 large
economy	in	the	world	–	and	from	the	riverside	cremation	of	Hindu
true	believers	-	has	turned	its	waters	toxic.
It	is	reckoned	that	32,000	human	corpses	are	cremated	here	each
year	with	up	to	300	tonnes	of	half-burnt	human	flesh	released	into
the	Ganges.
Corruption	 and	 mismanagement	 have	 allowed	 pollution	 to	 pour
into	the	river.
The	 leather	 industry	 in	 Kanpur	 which	 employs	 around	 50,000
people	 in	 more	 than	 400	 tanneries	 uses	 chemicals	 such	 as	 toxic
chromium	 compounds.	 Effectively,	 chromium	 levels	 have	 not
decreased	in	 the	Ganga	even	after	a	common	treatment	plant	was
established	in	1995.
Until	recently,	there	were	almost	200	tanneries	operating	in	Kanpur
without	 licences.	 This	 could	 only	 happen	 with	 the	 connivance	 of
corrupt	officials.
During	festival	seasons,	over	70	million	people	bathe	 in	 the	Ganga
over	 a	 few	weeks	 to	 clean	 themselves	 from	 their	 past	 sins.	 Some
materials	like	food,	waste	and	leaves	left	in	the	Ganga	for	ritualistic
reasons	add	to	the	pollution.
Built	in	1854	during	the	British	colonization	of	India,	the	Haridwar
dam	has	led	to	decay	of	the	Ganga	by	greatly	diminishing	the	flow
of	 the	 river.	 The	 Farakka	 Barrage	 was	 built	 originally	 to	 divert
fresh	water	into	the	Hooghly	River	but	has	since	caused	an	increase
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of	salinity	in	the	downstream	Ganga	river,	having	a	damaging	effect
on	the	ground	water	and	soil	along	the	river.

Why	should	we	save	Ganga?

Ganga	 provides	 water	 to	 about	 40%	 of	 India’s	 population	 in	 11
states.	 And	 that	 brings	 us	 to	 the	most	 compelling	 reason	 of	 all	 to
clean	up	the	river.	In	India	today	a	third	of	a	million	children	under
five	still	die	each	year	from	diarrhoea.
In	Varanasi	it	is	sometimes	more	than	150	times	the	recommended
safe	 level	 for	 bathing,	 yet	 vast	 numbers	 of	 people	 bathe	 away
regardless.	This	again	can	cause	various	diseases	and	skin	allergies.
One	 of	 the	 rarest	 species	 in	 India,	 the	 Ganges	 river	 dolphin,	 is
threatened	with	extinction.
Efforts	to	clean	the	Ganges	are	a	test	of	India’s	ability	to	modernise	-
to	 tackle	corruption	and	 introduce	proper	regulation,	as	well	as	 to
invest	massively	in	waste	treatment.
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Since	when	has	India	taken	steps	to	rejuvenate	Ganga?

Efforts	 to	 clean	 the	 Ganga	 started	 way	 back	 in	 1979,	 when	 the
Central	 Pollution	 Control	 Board	 was	 directed	 to	 undertake	 a
comprehensive	 survey,	 and	 its	 report	 ultimately	 formed	 the	 basis
for	setting	up	of	the	Central	Ganga	Authority	in	February	1985.
The	Ganga	Action	Plan	or	GAP	was	a	program	launched	in	January
1985	 by	 the	 then	 Prime	 Minister	 Rajeev	 Gandhi,	 to	 reduce	 the
pollution	load	on	the	river.
National	River	Ganga	Basin	Authority	 (NRGBA)	was	 established
by	 the	 Central	 Government	 of	 India,	 on	 20	 February	 2009	 under
Section	3	of	 the	Environment	Protection	Act,	 1986.	 It	 declared	 the
Ganga	as	the	“National	River”	of	India.
Ganga	Manthan	 was	 a	 national	 conference	 held	 to	 discuss	 issues
and	possible	solutions	for	cleaning	the	river.	The	conference	aimed
to	 take	 feedback	 from	 stakeholders	 and	 prepare	 a	 road	 map	 for
rejuvenating	the	Ganga.	The	event	was	organized	by	the	National
Mission	for	Clean	Ganga	on	7	July	2014.
In	 the	 budget	 tabled	 in	 Parliament	 on	 10	 July	 2014,	 the	 Union
Finance	 Minister	 Arun	 Jaitley	 announced	 an	 integrated	 Ganga
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development	project	titled	‘Namami	Gange’	(meaning	‘Obeisance	to
the	Ganga	River’)	and	allocated	Rs.	2,037	crore	for	for	five	years.
Currently,	 a	 condition	 assessment	 of	 30	major	 towns	 across	 Uttar
Pradesh	 is	 being	 carried	 out	 by	 Engineers	 India	 Limited.	 This
includes	 assessing	 condition	 of	 drains,	 ghats	 and	 crematoriums
along	1100	kms	of	Uttar	Pradesh.
Based	 on	 their	 assessment	 the	 ministry	 is	 likely	 to	 restart	 the
process	 of	 inviting	 bids	 for	 river	 cleaning	 projects	 in	 the	 coming
months.
The	 Centre	 has	 also	 taken	 a	 new	approach	 to	 award	 contracts	 for
river	cleaning	after	realising	that	existing	sewage	treatment	plants
were	 functioning	 below	 capacity.	 A	 public-private	 partnership
hybrid	annuity	based	model	has	been	adopted.

Where	do	the	initiatives	fall	behind?

The	government	just	does	not	enforce	the	laws	it	has	enacted.
The	Ganga	Action	Plan’s	efforts	to	decrease	the	pollution	level	in	the
river	 were	 unsuccessful	 even	 after	 spending	 Rs	 900	 crore.
Therefore,	this	plan	was	withdrawn	on	31	March	2000.
The	 GAP	 had	 commissioned	 a	 series	 of	 huge	 sewage	 plants.	 The
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plants	are	still	there	but,	according	to	the	government’s	own	figures,
most	are	working	way	below	capacity	or	not	working	at	all.
No	 less	 than	 six	 initiatives	 were	 planned	 to	 clean	 the	 Ganga.
Starting	with	 the	construction	of	 interception	and	diversion	of	 the
drains	which	would	channel	all	city	sewage	into	a	series	of	Sewage
Treatment	Plants,	to	ensure	that	it	gets	treated	and	is	pollution-free
before	being	discharged	into	the	Ganga.
However,	 in	 a	 typical	 bureaucratic	 approach,	 the	 accent	 has	 been
more	 of	 an	 organisational	 structure	 —	 monitoring,	 setting	 up	 of
various	 electronic	 gizmos	 and	 an	 inspector	 raj,	 rather	 close
supervision	of	construction	of	scores	of	I&Ds	and	ensuring	efficient
operation	 of	 STPs,	 which	 unfortunately	 remained	 a	 State
prerogative	with	its	own	inefficient	ways	of	working.
Though	attempts	have	been	made	to	involve	all	stake	holders,	most
of	them	have	shown	little	or	no	interest	in	the	mission	preferring	to
make	token	inputs	for	pollution	control	with	the	usual	incentive	to
make	the	inspector	look	the	other	way.
It	 seems	 the	 apathy	 and	 ignorance	 about	 the	 river	 cleaning	 starts
from	the	top,	including	prime	ministers.	Not	a	single	meeting	of	the
prime	 minister-headed	 National	 River	 Conservation	 Authority
(NRCA)	has	been	held	in	the	last	13	years.	The	NRCA	was	constituted
in	1995	and	its	last	meeting	was	held	under	former	prime	minister
Atal	Bihari	Vajpayee	in	2003.
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Who	can	save	Ganga?

Ganga	 can	 be	 saved	 when	 the	 Government,	 the	 public,	 and	 all	 stake
holders	will	come	together.

The	National	 Ganga	 River	 Basin	 Authority	 (NGRBA)	 must	 take
the	full	responsibility	of	the	protection.
Entry	 of	 hazardous	 chemicals	 from	 agricultural	 run-off	 into	 the
rivers	must	be	prevented	through	promotion	of	organic	farming	in
a	massive	way.
Environmental	ethics	must	be	 taught	as	a	part	of	 the	syllabus	on
ethics	which	must	 be	 taught	 as	 a	 compulsory	 subject,	 both	 at	 the
school	as	well	as	at	the	college	level.
We	 should	 cooperate	with	 the	 government	 as	 our	 rivers	 are	 the
source	 of	 drinking	 water	 for	 crores	 of	 people	 and	 the	 sewage
treatment	plants	cannot	convert	sewage	into	potable	water.
We	must	discontinue	the	present	policy	of	allowing	treated	sewage
into	our	rivers.	Sewers	must	be	separated	from	rivers	and	sewage
must	be	converted	into	natural	manure	for	organic	farming.
Industrial	effluents	and	hospital	wastes,	treated	or	untreated,	must
not	be	allowed	to	enter	into	the	rivers	and	must	not	also	be	allowed

KNAPPIL
Y

115



to	mix	with	 the	 sewage.	 Industries	must	 treat	 their	 effluents	 and
use	only	the	recycled	water.

How	were	other	polluted	rivers	rejuvenated?

Thames:

In	1957,	 the	pollution	 levels	became	so	bad	that	 the	River	Thames
was	declared	biologically	dead.
But,	today	environmental	officials	say	the	Thames	is	the	cleanest	it
has	been	in	more	than	150	years	and	nearly	400	habitats	have	now
been	created	to	allow	wildlife	back	into	the	river.
In	 the	 1970s	 and	 1980s,	 as	 part	 of	 a	 general	 increase	 in
environmental	 awareness,	 concerns	 grew	 over	 the	 pesticides	 and
fertilisers	that	were	washed	into	Britain’s	rivers	with	every	rainfall.
Much	 of	 the	 return	 of	 wildlife	 to	 the	 Thames	 has	 been	 due	 to
improvements	 in	 water	 quality.	 Strict	 legislation	 now	 prevents
industry	 from	 dumping	 polluted	 effluent	 into	 the	 river	 and	 its
tributaries.	Sewage	from	London	and	the	surrounding	area	is	now
treated	and	then	exported.
The	Cleaner	Thames	campaign	was	launched	in	September	2015	to
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combat	plastic	waste.

Rhine:

For	 decades,	 industrial	 and	 domestic	 waste	 flowed	 untreated	 into
the	 river	 and,	 not	 surprisingly,	 the	 Rhine	 was	 seriously	 polluted
from	the	1950s	to	the	1970s.
Rhine	 river	 protection	 project,	 was	 implemented	 to	 conserve	 the
Rhine,	 the	 third	 biggest	 European	 river,	 with	 50	 million	 people
living	on	the	banks	of	it.
Once	 the	 awareness	 spread	 and	 the	 people	 of	 Cologne,	 the	 third
largest	 city	 in	Germany,	 decided	 to	 stop	 the	 abhorrent	 practice	 of
letting	the	effluents	into	the	river.	The	Waste	Water	Charges	Act	was
introduced	in	1965.
The	catalyst	for	improving	the	Rhine	came	in	1986,	when	a	fire	at	a
Basel	 chemical	plant	 caused	 tonnes	of	 toxic	pesticides	 to	 leak	 into
the	river.
Through	 the	 late	 1980’s	 and	 most	 of	 1990’s	 the	 International
Commission	 for	 the	 Protection	 of	 the	 Rhine	 (ICPR)	 rigorously
implemented	 the	 Rhine	 Action	 Programme	 to	 revive	 the	 river,
especially	fishes.
Switzerland,	Germany	and	France	now	work	together	in	Basel	to
keep	the	river	clean.

((( 	)))
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Environment	-	Centre	freezes	GM	seed	notification

The	 Indian	 government	 had	 issued	 a	 notification	 on	 18	 May	 2016,
according	to	which	it	capped	royalty	fees	payable	to	Monsanto	Co.	and
other	 providers	 of	 genetically	 modified	 (GM)	 seed	 technology	 and
barred	 them	 from	denying	 a	 licence	 to	 any	 local	 company.	However,
the	 government	 recently	 said	 that	 the	 notification	 will	 be	 withdrawn
and	placed	for	public	consultation.	Monsanto	must	be	happy,	for	now.

What	has	prompted	the	Centre	to	freeze	the	notification?
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The	 government	 withdrew	 a	 notification	 capping	 trait	 value	 for
new	GM	seeds	and	would	now	seek	comments	 from	stakeholders
before	taking	a	final	call.
The	 ongoing	 cotton	 sowing	 season	 is	 one	 of	 the	 main	 reasons
which	forced	the	government	to	keep	the	notification	in	abeyance
for	three	months.
As	 per	 some	 sources,	 the	 companies	 were	 learnt	 to	 have
approached	 the	 highest	 levels	 of	 the	 government	 and	 the
notification	was	withdrawn	under	their	pressure.
The	 notification	 regarding	 the	 guideline	 for	 Bt	 Cotton	 technology
issued	on	May	18	will	be	put	in	the	public	domain	for	90	days,	in	the
same	form,	for	comments	and	suggestions.
The	decision	to	seek	public	comments	was	taken	at	the	highest	level
in	 view	 of	 severe	 criticism	 from	 the	 biotech	 industry	 and	 farm
experts,	 who	 are	 of	 the	 view	 that	 the	 move	 would	 hurt	 foreign
investment	 in	 agri-research	 and	 discourage	 introduction	 of	 new
technologies	into	India.
Sanjeev	 Balyan,	 Minister	 of	 State	 for	 Agriculture	 said,	 “We	 are
withdrawing	the	notification	but	not	rolling	back	the	decision.	We	are
issuing	 the	 same	 as	 draft	 notification	 so	 that	 to	 take	 public
comments.” KNAPPIL
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Why	were	the	proposed	changes	being	called	‘unfair’?

The	notification	effectively	meant	that	seed	licence	providers	won’t
be	able	to	charge	any	royalty	fee,	 irrespective	of	the	cost	at	which
the	seed	has	been	produced	for	a	new	technology	which	they	want
to	introduce	in	the	market.
A	 clause	 requiring	 all	 existing	 bilateral	 agreements	 between	 seed
licence	providers	and	licensees	to	adhere	to	the	new	pattern	within
the	 next	 30	 days	 or	 be	 considered	 void	 was	 one	 of	 the	 main
contentious	points.
Licence	providers	wouldn’t	have	any	discretion	on	choosing	whom
to	give	a	licence;	anyone	fulfilling	the	criteria	would	be	eligible.
Mahyco	 Monsanto	 Biotech	 (MMBL),	 a	 subsidiary	 of	 seed	 giant
Monsanto,	was	seen	 to	have	been	 the	most	highly	 impacted	party
by	the	notification,	as	it	is	the	biggest	licence	provider	of	GM	seeds
in	India.
It	is	unfair	as	it	clearly	indicates	the	intention	of	the	government	to
disregard	 research	 and	 innovation	 and	 thereby	 not	 protect
intellectual	property	in	the	sector	as	per	industry	experts.
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The	proposed	changes	had	been	opposed	by	Biotech	industry	body
ABLE-AG,	which	has	members	 like	Monsanto,	Mahyco,	 Syngenta,
DuPont	 Pioneer	 and	 Bayer	 BioScience,	 saying	 that	 the	 decision
would	be	a	huge	blow	to	innovators	in	agri-biotech	industry.
The	notification	is	also	a	disincentive	for	bringing	new	technologies
into	 India,	 which	 will	 ultimately	 harm	 the	 farmers	 as	 new
technologies	come	slow	to	them.

When	could	the	changes	back-fire?

The	 order	 creates	 an	 environment	 of	 policy	 unpredictability	 and
arbitrariness	 of	 decision-making	 which	 is	 contrary	 to	 the	 recently
launched	 IPR	 policy.	 The	 notification,	 officially	 called	 ‘Licensing	 and
Formats	for	GM	Technology	Agreement	Guidelines,	2016’,	is	more	on
the	 lines	 of	 compulsory	 licensing	 and	 seeks	 strong	 regulation	 of
technology	companies.

Over	 96%	 of	 cotton	 sown	 in	 the	 country	 is	 BT	 cotton	 and
Monsanto	has	threatened	to	leave	India.	Experts	had	said	that	even
if	the	Centre	was	able	to	develop	a	home	grown	cotton	seed	variety
by	2017,	it	would	be	a	struggle	to	sustain	the	programme	as	it	needs
a	refresher	every	decade	or	so.
There	were	fears	that	legal	challenges	could	have	affected	BT	cotton
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seed	 supplies	 at	 the	 time	 of	 sowing,	 had	 the	 notification	 been
implemented.
The	 notification	 is	 a	 discouragement	 of	 research	 as	 technology
companies	cannot	charge	any	royalties	on	GM	traits	that	have	lost
their	efficacy.	They	cannot	charge	any	upfront	fees	from	domestic
seed	companies	that	had	paid	these	fees	in	the	past.	From	now	on,
the	 upfront	 fees	 will	 be	 limited	 to	 Rs.25	 lakh	 for	 new	 licensing
agreements.
If	 the	 notification	 is	 implemented,	 it	 is	 likely	 to	 dissuade
investments	 in	 biotechnology	 and	 is	 contrary	 to	 the	 Prime
Minister’s	vision	of	bringing	research	into	the	hands	of	farmers.

Where	does	India	stand	in	the	usage	of	Bt	Cotton?

Monsanto	 was	 the	 first	 to	 introduce	 Bt	 cotton	 seeds	 in	 India	 that
changed	the	dynamics	of	cotton	cultivation	in	the	country.
Bt	cotton	was	the	first	genetically	modified	crop	to	be	approved	for
cultivation	in	India	in	2002.
The	GM	cotton	variety	in	India	helped	in	transforming	the	country
into	 the	 world’s	 top	 producer	 and	 second-largest	 exporter	 of	 the
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fibre.
Biotech	plants	now	cover	an	estimated	97%	of	India’s	cotton	fields,
with	 the	Monsanto	and	Mahyco	supplying	pest-resistance	genes	 to
about	50	Indian	cotton	seed	companies.
Cotton	production	rose	 from	14	million	bales	 in	 the	pre-Bt	year	of
2001-’02	to	39	million	bales	in	2014-’15,	a	rise	of	almost	180%.
According	to	the	Cotton	Advisory	Board,	India’s	average	per-hectare
yield	jumped	almost	70%	to	503	kilograms	since	it	allowed	farmers
to	use	genetically	modified	seeds.

Who	leads	cotton	production	in	India?

India	has	the	distinction	of	growing	all	the	four	cultivated	species	of
cotton	and	their	intra	and	inter-specific	hybrids.
Cotton	 is	 produced	 in	more	 than	 12	 states	 in	 India.	 It	 is	 grown	 in
three	distinct	agro-ecological	zones:
Northern	zone	-	Punjab,	Haryana	and	Rajasthan
Central	zone	-	Gujarat,	Maharashtra	and	Madhya	Pradesh
Southern	zone	-	Andhra	Pradesh,	Tamil	Nadu	and	Karnataka.
Gujarat	 is	 the	 biggest	 cotton	 producing	 state	 in	 India	 with	 a
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production	of	125	Lakh	Bales.
Maharashtra	stands	at	the	second	place	with	total	production	of	85
Lakh	Bales.	It	is	followed	by	the	newly	formed	state	Telangana	with
production	of	50	Lakh	Bales.
Karnataka	 with	 a	 production	 of	 28	 Lakh	 Bales	 is	 at	 fourth	 place,
followed	by	Andhra	Pradesh	with	a	production	of	27	Lakh	Bales.

How	has	Monsanto	been	attempting	to	‘ever-green’	patents?

Monsanto’s	 talk	 of	 ‘technology’	 tries	 to	 hide	 its	 real	 objectives	 of
control	over	seed.	When	a	corporation	controls	seed,	it	controls	the
life	of	farmers.
The	company	has	growing	control	over	cotton	seed	supply	as	95%
of	India’s	cotton	seed	is	now	controlled	by	Monsanto.
It’s	 been	 20	 years	 since	 Monsanto	 developed	 its	 first	 genetically
modified	crops	and	some	of	its	early	patents	are	starting	to	expire.
But	Monsanto	 is	not	worried	about	 the	patent	 expiration	as	 it	has
developed	new	versions.
The	 seed	which	had	been	 the	 farmers’	 common	 resource	became
the	 “intellectual	 property”	 of	 Monsanto,	 for	 which	 it	 started
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collecting	royalties,	thus	raising	the	costs	of	seed.
Through	patents	on	seed,	it	is	collecting	rents	for	life’s	renewal	from
farmers	who	are	the	original	breeders.
As	 per	 experts,	 patents	 on	 seed	 are	 illegitimate	 because	 putting	 a
toxic	gene	into	a	plant	cell	is	not	creating	or	inventing	a	plant.

((( 	)))
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Environment	-	Maneka	Gandhi	vs.	Prakash	Javadekar

The	 Centre’s	 call	 for	 applications	 from	 states	 to	 cull	 wild	 animals
followed	by	five	proposals	and	acceptance	of	three	in	a	short	span	has
made	Maneka	 Gandhi	 angry.	 The	 recent	massacre	 of	 Nilgais	 in	 Bihar
reflects	 the	 potential	 for	 abuse	when	 culling	 is	 not	 handled	 properly.
Neglecting	 man-animal	 conflict	 and	 unwillingness	 to	 implement	 and
record	 alternative	 measures	 lead	 to	 overdependence	 on	 culling.	 This
spells	disaster	throughout.KNAPPIL
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What	is	making	Maneka	angry?

The	Environment	ministry	has	issued	three	notifications	in	the	last
six	months	 that	 legalized	 selective	 slaughter	 of	wild	 animals	 in
States	 with	 man-animal	 conflict	 areas	 for	 one	 year.	 Five
proposals	were	made	 to	 it	 to	 cull	 (reduce	 population	 by	 selective
slaughter)	 peacocks,	 elephants,	 Nilgais,	 wild	 boar	 and	 Rhesus
macaques.
In	December	2015,	the	ministry	had	declared	blue	bull	or	Nilgai	as
‘vermin’	 in	 Bihar.	 This	 was	 followed	 by	 classifying	 wild	 boars	 as
vermin	in	Uttarakhand	and	Rhesus	Macaque	monkeys	in	Shimla	in
March.	 Declaring	 animals	 as	 vermin	 permits	 them	 to	 be	 culled
under	 the	 respective	 State	 Governments	 for	 the	 period	 of
declaration.
The	 ministry	 had	 extended	 its	 permit	 in	 Himachal	 Pradesh	 by

issuing	a	notification	on	May	31st	that	declared	the	Rhesus	Macaque
monkeys	 as	 vermin	 through	most	 parts	 (10	 out	 of	 12	 districts)	 in
Himachal	Pradesh.
Maneka	 Gandhi,	 the	 Union	 Minister	 for	 Women	 and	 Child
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Development	 and	 an	 animal	 rights	 activist,	 has	 been	 angered	 by
these	regular	sanctions	for	selective	slaughter	by	the	Environment
Ministry	of	wild	animals.	She	strongly	condemned	the	recent	killing
of	Nilgais	stating	it	as	the	“biggest	ever	massacre”.
She	 further	 added	 that,	 “Centre	 has	 allowed	 killing	 of	 ‘Nilgai’	 in
Bihar,	 elephants	 in	 West	 Bengal,	 monkeys	 in	 Himachal	 Pradesh,
peacocks	in	Goa	and	wild	boars	in	Chandrapur	even	when	the	wildlife
departments	of	states	are	saying	they	do	not	wish	to	kill	animals”	and
that	 she	 did	 not	 understand	 “this	 lust	 for	 killing	 animals”.
Environment	Minister,	 Prakash	 Javadekar	 defended	 his	ministry’s
actions	as	complying	with	the	law	to	help	farmers	whose	crops	were
damaged	by	man-animal	conflict.

Why	does	Maneka	have	a	point?

The	 trend	 of	 killing	 animals	 involved	 in	 conflict	 with	 people	 is
relatively	new	and	 a	 cause	 for	worry.	 Though	 animals	 have	been
classified	as	vermin	before,	the	National	Board	for	Wildlife	(NBWL)
needs	to	first	discuss	the	intricate	issues	around	this.	These	include
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better	 safeguards	 against	 misuse	 and	 other	 practical	 solutions	 to
reduce	crop	loss.	However,	the	NBWL	has	not	even	met	for	the	past
two	years.

The	FIAPO	(Federation	of	 Indian	Animal	Protection	Organizations)
has	put	forth	records	of	past	incidences	of	vermin	classification	that
boomeranged.	The	 repercussions	 include	 indiscriminate	poaching,
decrease	 in	 crop	 yields	 due	 to	 losing	 out	 on	 indirect	 benefits,	 and
inordinate	 harm	 to	 species	 which	 could	 have	 been	 prevented	 by
cost-effective	alternatives.

By	merely	citing	the	law	as	a	reason	to	sanction	killings	and	that	the
sanctions	 happened	 after	 repeated	 requests,	 the	 Environment
ministry	 shows	 an	 appalling	 negligence	 of	 the	 short-term	 and
indirect	 effects	 of	 these	 cullings	 such	 as	 ecological	 disturbance	 -
impact	on	other	populations	and	the	ecosystem.
The	 manner	 in	 which	 the	 notification	 declaring	 wild	 boars	 as
vermin	 shocked	 Prerna	 Bindra,	 a	 conservationist	 and	 a	 former
member	 of	 the	 standing	 committee	 of	 the	 National	 Board	 for
Wildlife.	 Lack	 of	 crucial	 details	 such	 as	who	and	how	 of	 the	 kills,
monitoring	 measures	 makes	 the	 implementation	 vulnerable	 to
over-killing	and	impairment	of	other	populations	 in	the	wildlife-
rich	areas.
Lack	 of	 transparency	 that	 accompanies	 the	 spike	 in	 the	 proposals
from	States	 for	culling	 is	another	disturbing	 factor.	Out	of	5	 states
that	 applied	 for	 permission	 after	 the	 ministry	 sought	 requests	 in
December	2015,	only	Bihar	provided	 the	extent	of	damage	caused
by	 man-animal	 conflict.	 None	 of	 them	 are	 said	 to	 have	 put
forward	 the	measures	 taken	 to	 address	man-animal	 conflict	 at
an	earlier	stage	before	seeking	the	permit	to	cull.
While	 culling	 is	 looked	 upon	 as	 a	 quick-fix	 solution,	 man-animal
conflict	 is	 a	 steadily	 increasing	 process.	 When	 causes	 like
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encroachment,	mining	 and	 habitat	 loss	 are	 not	 addressed	 but	 the
effect	 that	 is	 man-animal	 conflict	 is	 curbed	 by	 culling,	 it	 merely
becomes	a	superficial	measure.

When	can	an	animal	be	‘culled’	in	India?

The	Wildlife	Protection	Act,	1972	has	been	enacted	for	protection
of	 animal,	 bird	 and	 plant	 species.	 It	 has	 six	 schedules	 that	 group
animals	 in	 descending	 order	 of	 protection.	 A	 list	 of	 mammals,
reptiles	 and	 birds	 under	 Schedule	 I	 and	 part	 2	 of	 Schedule	 II	 are
given	absolute	protection	from	culling.
For	 those	 not	 in	 these	 categories,	 Section	 62	 of	 the	 Wildlife
Protection	Act,	1972	empowers	the	Central	Government	to	issue	a
notification	declaring	the	wild	animals	or	birds	as	vermin	 for	a
specified	period	for	any	area	and	permits	its	killing/culling.
State	 governments	 can	 submit	 proposals	 if	 any	wild	 animal	 poses
danger	to	human	life	or	property	(including	standing	crops)	and	the
Central	 Government	 can	 consider	 these	 proposals	 and	 issue
notifications	as	it	deems	appropriate.
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N	 G	 Jayasimha,	 member	 of	 the	 Animal	 Welfare	 Board	 of	 India
(ABWI)	 has	 said	 that	 the	 organization	 challenges	 Section	 62	 on
grounds	of	its	arbitrariness	and	the	absolute	power	it	gives	to	the
Government.
Case-in-point:	Kerala’s	stray	dogs
Around	 July	 last	 year,	 the	 Kerala	 Government	 while	 ordering
implementation	 of	 the	 Animal	 Birth	 Control	 programme	 for	 the
stray	 dogs	 had	 sanctioned	 killing	 of	 aggressive	 dogs	 in	 order	 to
curtail	 the	 incidence	of	dog	bites.	There	were	news	reports	hiking
the	number	of	 such	 instances	 from	1,600	 in	2014	 to	40,000	at	 that
time	and	a	lot	of	panic	had	set	in.
This	 was	 followed	 by	 killing	 of	 40	 stray	 dogs	 and	 pups	 allegedly
injecting	 them	 with	 potassium	 cyanide	 in	 Kannur	 district.
Authorities	 denied	 knowledge	 and	 said	 it	 was	 done	 by	 villagers.
Villagers	 said	 they	 had	 resorted	 to	 this	 step	 after	 eight	 school
children	below	12	years	were	attacked.
Petitions	 by	 AWBI	 in	 the	 Supreme	 Court	 made	 it	 issue	 an	 order
prohibiting	 indiscriminate	 killing	 of	 stray	 dogs	 and	 asked	 the
government	to	resort	to	this	method	only	for	“irretrievably	ill	or
mortally	 wounded”	 stray	 dogs,	 balancing	 human	 and	 animal
rights.	In	a	subsequent	hearing	in	2016,	Supreme	Court	condemned
the	 State	 Government	 for	 slackness	 in	 adopting	 alternative
approaches	to	control	dogs.
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Where	are	the	pros	and	cons	in	culling	animals?

Badgers	were	culled	in	UK	around	three	years	back	for	transmitting	the
tuberculosis	 infection	 to	 cows	 and	 hampering	 economic	 returns	 of
farmers.	A	later	report	revealed	by	an	independent	panel	said	the	culls
had	failed	in	efficacy	and	humaneness.	The	details	were	brought	to	light
through	 a	 leak.	 This	 highlights	 the	 disturbing	 opaqueness	 around
culling.

Culling	 for	 conservation	 happens	 due	 to	 the	 more	 than	 optimal
population	 density	 of	 one	 species	 of	 animals	 or	 birds.	 In	 a
conservation	 space,	 culling	 of	 one	population	 is	 needed	 to	 benefit
the	environment.
In	case	of	non-native	exotic	 species,	where	 their	 survival	 severely
hampers	 other	 populations	 in	 the	 ecosystem,	 culling	 needs	 to	 be
adopted	to	restore	the	ecosystem	to	its	natural	and	optimal	state.
Proposals	 for	 culling	 should	 be	 sound	 and	 have	 a	 solid	 strategy
which	 takes	 into	 account	 all	 the	 complexities	 and	 risks	 involved.
Blanket	culling	over	large	areas	should	be	replaced	by	selective
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culling	 in	 vulnerable	 locations	 where	 man-animal	 conflict	 is
high.	 For	 example	 a	 proposal	 to	 cull	 bats	 in	 South	 America	 to
prevent	 rabies	 should	 restrict	 to	 culling	 of	 overabundant	 vampire
bats,	 rather	 than	 insectivorous	 bats	 that	 typically	 do	 not	 interact
with	humans	but	play	a	positive	role	in	reducing	crop	pests.
A	humane	but	practical	approach	that	minimizes	the	culling	is	more
likely	to	benefit	than	an	approach	motivated	by	ethical	concern	for
animals.	Resorting	to	culling	as	a	quick-fix	is	all	the	more	likely	to
fail.	Nature	is	the	best	teacher	in	this	aspect.	To	fend	for	a	growing
population	of	humans,	culling	seems	to	have	become	a	necessity,	in
some	 instances.	 But	 those	 instances	 need	 a	 thorough	 scientific
implementation	 of	 the	 strategy	 that	 results	 in	 a	 sustainable
ecosystem.

Case-in-point:	Mao’s	war	on	pests

Chinese	 leader	Mao	 Zedong	 initiated	 the	 Four	 Pests	 campaign	 in
1958	 after	 reaching	 the	 conclusion	 that	 four	 blights	 needed	 to	 be
exterminated	 —	 namely	mosquitoes,	 flies,	 rats,	 and	 sparrows.
Mao,	who	 had	 no	 knowledge	 of	 how	 ecosystems	work,	 especially
hated	the	sparrow	and	declared	a	 ‘total	war’	on	it.	Nests	were	torn
down,	 eggs	 were	 broken,	 chicks	 killed,	 and	 sparrows	 shot	 down
from	 the	 sky.	 Experts	 estimate	 that	 hundreds	 of	 millions	 of
sparrows	were	 killed	 as	 part	 of	 the	 campaign.	 By	April	 of	 1960,	 it
became	clear	to	Mao	that	the	sparrows,	in	addition	to	eating	grains,
ate	insects.	These	insects	would	play	a	significant	role	in	the	Great
Chinese	 Famine	 (1958-1961)	 in	 which	 an	 estimated	 30	 million
people	died	of	starvation.
Nature	won	the	total	war.	It	always	does.
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Who	is	Maneka	Gandhi	as	an	animal	rights	activist?

Maneka	 has	 consistently	 crusaded	 against	 injustice	 to	 animals
despite	 hurdles	 and	 obstacles	 on	 the	 way.	 She	 is	 known	 to	 be
outspoken	in	condemning	actions	that	hurt	animals.
She	was	appointed	chairwoman	of	the	Committee	for	the	Purpose	of
Control	 and	 Supervision	 of	 Experiments	 on	 Animals	 (CPCSEA)	 in
1995.	Her	team	conducted	unannounced	inspections	of	laboratories
where	animals	are	used	for	scientific	research.
She	 is	 the	 founder	 and	 chairman	 of	 People	 For	 Animals,	 India’s
largest	animal	welfare	organization.	In	the	past	two	decades	she	is
said	 to	 have	 initiated	 legal	 recourse	 actions	 to	 provide	 animals	 a
better	 quality	 of	 life.	 These	 include	 reforming	 slaughterhouses,
banning	mobile	zoos,	banning	the	killing	of	stray	dogs	by	municipal
authorities	 and	 replacing	 it	 with	 sterilization	 and	 restriction	 of
airguns	to	avoid	injury	to	animals	and	children.
On	 the	 social	 front,	 she	has	established	many	animal	 shelters	and
hospitals	across	India.	She	is	a	vegan	and	staunchly	advocates	this
lifestyle.	 She	 anchored	 the	 weekly	 television	 program	Heads	 and
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Tails,	 highlighting	 the	 suffering	meted	out	 to	animals	due	 to	 their
commercial	exploitation	and	has	authored	a	book	under	the	same
title.

How	can	this	debate	be	resolved?

Man-animal	conflict	is	a	reality	as	is	the	loss	of	human	and	animal
lives	and	crops	as	a	result.	Though	brought	about	by	humans,	data
suggests	 that	humans	bear	 the	brunt	of	 such	conflicts	as	well.	But
how	 equipped	 are	 state	 governments	 to	 stem	 this	 conflict?	While
studies	 identify	 damages,	 how	 disciplined	 are	 the	 non-invasive
measures	to	address	them?
It	is	natural	that	farmers	losing	crops	and	their	lives	want	culling	to
stop	their	troubles	from	animals.	But	how	sensitized	and	aware	are
they	 to	make	up	 their	minds	 if	 culling	 is	 indeed	 the	 best	 solution
even	for	them?
How	 proactive	 and	 productive	 have	 pilot	 non-invasive	 measures
like	 buffer	 zones	 and	 bio-pesticides	 been?	 How	 large-scale	 and
frequent	 is	 the	 damage	 from	 man-animal	 conflicts?	 How	 have
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causes	of	the	man-animal	conflict	been	addressed?
Honest	answers	 to	all	 these	questions	must	accompany	each	State
proposal	 and	 should	 be	 subjected	 to	 scrutiny	 of	 Animal	 Welfare
Board	 and	 other	 individuals	 and	 institutions	 working	 to	 achieve
conservation	 of	 biodiversity.	 The	 Centre	 and	 State	 should	 involve
such	stakeholders	in	the	decision-making	process.
Only	then	should	the	decision	to	cull	or	not	be	taken.	If	necessary
the	 strategy	 should	 be	 selective,	 backed	 by	 intensive	 study	 and
enforced	for	a	minimal	period	in	a	disciplined	manner.	Parallel	non-
invasive	strategies	should	be	implemented	to	enable	phasing	out	of
the	 culling	 period.	 Intentionally	 or	 otherwise,	 we	 have	 brought
ourselves	and	our	animal	siblings	to	this	point.	One	strategy	cannot
work	 for	 each	 time	 and	 place	 the	 issue	 of	 man-animal	 conflict
comes	up.	Each	time	these	questions	will	have	to	be	asked.	We	need
to	proceed	in	the	most	humane	way	possible.	This	is	something	we
owe	ourselves	most	of	all.

Case-in-point:	Culling	becomes	hunting	in	Bihar

More	than	200	nilgai	or	blue	bulls	have	been	shot	in	Bihar	in	the	last
week.	 Maneka	 Gandhi	 says	 an	 endangered	 species	 has	 been
compromised.	 But	 Environment	 Minister	 Prakash	 Javadekar	 says
the	 permit	 to	 shoot	 the	 blue	 bulls	 is	 valid	 till	 November	 in	 31	 of
Bihar’s	39	districts.
The	Bihar	government	had	asked	the	Centre	to	allow	professional
shooters	 accredited	 by	 the	 Centre	 to	 kill	 nilgai	 because	 acres	 of
crops	were	being	destroyed.
‘Nawab’	Shafat	Ali	Khan	–	a	professional	 shooter	who	was	charge-
sheeted	by	the	Karnataka	government	in	1991	for	supplying	arms	to
the	Maoists	–	has	been	engaged	by	Bihar	government	to	shoot	down
the	nilgais.	Essentially	a	trophy	hunter,	Shafat	charges	Rs	1500	per
kill.
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Environment	-	Rules	on	Wetlands	to	be	changed,	for	worse

The	 government	 in	 March,	 2016	 had	 proposed	 new	 set	 of	 rules
intended	 to	 protect	 wetlands.	 The	 Draft	 Wetlands	 (Conservation	 and
Management)	 Rules,	 2016	will	 replace	 the	Wetland	 (Conservation	 and
Management)	 Rules	 of	 2010.	 It	 seeks	 to	 give	 power	 to	 the	 States	 to
manage	their	wetlands.	The	draft	rules	have	been	criticized,	as	they	may
significantly	dilute	the	protective	framework	for	wetlands.
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What	 are	 the	 provisions	 of	 the	 Draft	Wetlands	 (Conservation	 and
Management)	Rules,	2016?

The	Ministry	of	Environment,	Forests	and	Climate	Change	had	notified
the	Draft	Wetland	 (Conservation	 and	Management)	 Rules,	 2016,	 a	 few
months	ago	and	placed	it	in	public	domain	for	comments.

It	 seeks	 to	 replace	 the	 older	 Wetland	 (Conservation	 and
Management)	Rules,	2010.
It	follows	the	“wise	use”	philosophy	of	the	Ramsar	Convention	and
accords	 emphasis	 on	 maintaining	 the	 ecological	 character	 and
integrity	of	wetlands	in	their	conservation	and	use.
The	draft	2016	Rules	seek	to	decentralise	wetlands	management	to
states,	with	the	Centre	having	a	say	only	in	“exceptional	cases”.
It	gives	power	to	the	States	to	decide	what	they	must	do	with	their
wetlands.	 This	 includes	 deciding	 which	 wetlands	 should	 be
protected	and	what	activities	should	be	allowed	or	regulated.
Reclamation	of	wetlands	and	conversion	for	non-wetland	uses;	any
diversion	or	 impediment	 to	natural	water	 inflows	and	outflows	of
the	wetland;	any	activity	having	or	likely	to	have	an	adverse	impact
on	 ecological	 character	 of	 the	 wetland	 have	 been	 prohibited	 in
wetlands.
All	 the	 states	 are	 mandated	 to	 set	 up	 a	 State	 Level	 Wetland
Authority	 for	 wetland	 conservation,	 regulation	 and	management
under	the	relevant	State	bye-laws.	The	power	to	identify	and	notify
wetlands	would	 be	 vested	 in	 the	 Chief	Minister,	who	will	 propose
and	notify	wetlands	after	accepting	or	rejecting	recommendations.
On	 the	 basis	 of	 proposals	 received	 from	 the	 Union	 Territory,	 the
Central	Government	would	constitute	a	Wetland	Authority	 for	 the
concerned	Union	territory.
Wetlands	 within	 the	 protected	 areas	 of	 the	 National	 Parks	 and
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Wildlife	Sanctuaries	shall	be	regulated	by	the	provisions	of	Wildlife
(Protection)	Act,	1972.

Why	are	the	new	rules	being	criticized?

The	new	Rules	have	been	proposed	at	a	time	when	several	petitions
on	 the	 implementation	 of	 the	 2010	 Rules	 are	 pending	 at	 the
National	Green	Tribunal	(NGT).
Several	 organisations	 and	 legal	 experts	 have	 submitted	 their
objections	 to	 the	 new	 Rules,	 as	 they	 have	 the	 potential	 to
significantly	dilute	the	protective	framework	for	wetlands.
The	ambiguous	terminology	and	the	lack	of	set	criteria	in	the	draft
rules	for	identifying	the	wetlands	have	been	severely	criticized.
The	participation	of	local	people,	living	around	the	water	bodies
has	been	left	out.
The	 new	 rules	 have	 omitted	 some	 of	 the	 wetlands	 that	 were
protected	in	the	2010	rules	like	agricultural	fields,	river	catchments,
and	even	man-made	structures.
The	role	of	the	NGT	has	been	removed;	this	gives	the	Draft	a	very
weak	 legal	 standing.	 This	 can	 have	 serious	 implications	 on	 the
conservation	of	a	resource	as	common	as	wetlands	and	might	abuse
these	water	bodies	due	to	vested	interest.
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The	draft	rules	focus	only	on	the	powers	and	responsibilities	of	the
state	 governments	 and	 the	 Wetland	 Authority	 functioning	 under
them.	The	main	bone	of	contention	is	the	doing	away	of	the	Central
Wetlands	 Regulatory	 Authority,	 which	 notifies	 and	 regulates
wetlands.	 As	 a	 signatory	 of	 the	 Ramsar	 Convention,	 the	 Union
government	 should	 take	 an	 active	 role	 in	 the	 conservation	 of
wetlands	 to	 accomplish	 the	 Constitutional	 responsibility	 entrusted
with	it.
The	 State	 Level	Wetland	Authority	 has	 not	 included	 experts	 from
various	fields	like	hydrology,	ecology,	etc.

As	per	experts,	the	Draft	is	a	half-hearted	attempt	to	replace	the	rules
of	 2010;	 it	 needs	 to	 be	 redone	 completely	 and	 if	 implemented	 in	 its
current	 form,	 it	 can	 jeopardise	 the	 conservation	 of	 the	 country’s
wetlands.

When	was	the	first	rule	for	wetlands	introduced	in	India?

The	 wetlands	 are	 covered	 under	 Environment	 (Protection)	 Act,
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1986.	Using	the	powers	given	by	this	act,	the	government	had	issued
the	Wetlands	(Conservation	and	Management)	Rules,	2010.
This	was	the	first	 time	that	 legally	enforceable	Rules	were	notified
for	such	eco	sensitive	areas	in	India.
The	 rules	 had	been	drafted	 by	 the	Ministry	 of	 Environment	 and
Forests	 to	 ensure	 better	 conservation	 and	 management	 and	 to
prevent	degradation	of	existing	wetlands	in	India.
Earlier,	 the	 state	 governments	 were	 asked	 to	 prepare	 a	 ‘Brief
Document’	 within	 a	 year	 after	 the	 2010	 Rules	 came	 into	 effect,
identifying	and	classifying	the	wetlands	within	their	states.
After	 it	 emerged	 that	 the	 states	were	yet	 to	notify	wetlands	under
the	 2010	 Rules,	 the	 NGT	 directed	 them	 to	 do	 so	 in	 at	 least	 5-10
districts	in	a	time-bound	fashion.
Five	 years	 after	 the	 Rules	 came	 into	 effect,	Odisha	 was	 the	 only
state	that	prepared	and	submitted	the	brief	document.
One	 of	 the	 reasons	 cited	 for	 bringing	 in	 the	 new	 Rules	 has	 been
ineffective	implementation	of	the	2010	Rules.

Where	are	the	important	wetlands	in	India?
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India	 supports	 diverse	 and	 unique	 wetland	 habitats,	 with	 its	 varying
topography	 and	 climatic	 regimes.	 These	 wetlands	 are	 distributed	 in
different	 geographical	 regions	 ranging	 from	 the	 Himalayas	 to	 the
Deccan	plateau.

Asthamudi	 wetlands	 in	 Kerala,	 Bhitarkanika	 mangroves	 and
Chilika	 lake	 in	Odisha,	 East	 Kolkata	wetlands,	 Kolleru	 Lake	 in
Andhra	Pradesh	and	Vembnad-Kol	in	Kerala	are	some	of	the	most
famous	wetlands	 of	 the	 country.	Pulicat	 in	 Andhra	 Pradesh	 has
nearly	200	varieties	of	fish.
Under	 the	 Ramsar	 convention,	 India	 has	 identified	 26	 wetlands.
There	 are	more	 than	 100	 identified	 wetlands	 under	 the	 National
Wetland	Conservation	and	Management	Programme.

Classification	based	on	the	types	of	wetlands:

Tsomoriri	in	J&K	and	Chandertal	in	Himachal	Pradesh	are	examples
of	Glaciatic	Wetlands.
Tectonic	 Wetlands	 include	 Nilnag	 in	 J&K,	 Khajjiar	 in	 Himachal
Pradesh,	Nainital	and	Bhimtal	in	Uttarakhand.
Dal	Lake	and	Wular	Lake	in	J&	K,	Loktak	Lake	in	Manipur,	Deepor
Beel	 in	 Assam,	 Kabar	 in	 Bihar	 and	 Surahtal	 in	 Uttar	 Pradesh	 are
types	of	Oxbow	Wetlands.
Chilika	 in	Odisha	which	is	one	of	 the	hotspots	of	biodiversity	 is	an
example	of	Lagoons.
Crater	Wetlands	include	Lonar	lake	in	Maharashtra	and	Salt	Water
Wetlands	include	Pangong	Tso	in	J&K	and	Sambhar	in	Rajasthan.
Urban	Wetlands	 include	Dal	Lake	 in	 J&K,	Nainital	 in	Uttarakhand
and	Bhoj	in	Madhya	Pradesh.
Harike	in	Punjab	and	Pong	Dam	in	Himachal	Pradesh	are	examples
of	man-made	Wetlands.
Reservoirs	which	 are	 designated	 as	wetlands	 like	 Idukki,	 Hirakud
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dam	and	Bhakra-Nangal	dam.

Who	has	the	responsibility	for	protecting	the	wetlands	of	India?

There	 is	 no	 specific	 law	 for	 wetland	 conservation,	 management
and	use	in	India.
The	primary	responsibility	for	the	management	of	these	ecosystems
is	in	the	hands	of	the	Ministry	of	Environment	and	Forests.
Since	 1987,	 the	National	 Wetlands	 Conservation	 Programme	 of
India	 has	 been	 financially	 supporting	 wetland	 conservation
activities	all	over	India.
The	Convention	on	Wetlands,	signed	in	Ramsar,	Iran,	in	1971,	 is
an	 intergovernmental	 treaty	 which	 provides	 the	 framework	 for
national	action	and	 international	cooperation	 for	 the	conservation
and	 wise	 use	 of	 wetlands	 and	 their	 resources.	 India	 is	 also	 a
signatory	to	it.	Montreux	Record	under	the	Convention	is	a	register
of	wetland	sites	on	the	List	of	Wetlands	of	International	Importance
where	 changes	 in	 ecological	 character	 have	 occurred	 and	 are
occurring.
Central	Wetland	Regulatory	Authority	had	been	set	up	to	ensure
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proper	 implementation	of	 the	Rules	 and	perform	all	 functions	 for
management	of	wetlands	in	India.
Wetlands	 are	 notified	 by	 State	 Governments	 located	 in	 respective
state	and	the	Central	Government	based	in	Union	territories.
The	 National	 Plan	 for	 Conservation	 of	 Aquatic	 Ecosystems
(NPCA)	was	 formed	 in	 2013	 integrating	 two	previous	programmes
viz.	National	Lake	Conservation	Plan	(NLCP)	and	National	Wetlands
Conservation	 Programme	 (NWCP)	 to	 run	 a	 single	 integrated
programme	 for	 12th	 plan.	 This	 which	 will	 provide	 the	 policy
framework	and	support	to	the	States
The	government	 is	also	planning	 to	upgrade	 the	existing	Wetland
Research	and	Training	Centre	of	Chilika	Development	Authority	at
Barkul	 in	 Odisha	 as	 National	 Capacity	 Development	 Centre	 for
Wetlands.

How	is	the	2016	draft	different	from	the	2010	Rules?

Overseeing	 Body:	 The	 Centre	 has	 created	 the	 Central	 Wetland
Regulatory	Authority	 (CWRA)	 in	 the	 2010	Rules	but	 the	 2016	draft
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rules	propose	the	removal	of	this	body	entirely,	and	its	replacement
by	a	State	Level	Wetland	Authority	in	each	state.
Time-Bound	Action:	Wetlands	had	 to	be	notified	within	a	year	of
the	 Rules	 coming	 into	 force,	 and	 there	 were	 deadlines	 for	 each
process	 as	per	 the	 2010	Rules.	 The	draft	 rules	 suggest	 doing	 away
with	the	time-bound	process	for	notification.
Permitted	Activities:	The	activities	prohibited	 in	wetlands	 include
reclamation,	 constructing	 permanent	 structures	 within	 50	 m,
setting	up	or	expanding	 industries,	 throwing	waste,	etc.	as	per	 the
2010	 Rules	 but	 the	 entire	 list,	 apart	 from	 reclamation,	 has	 been
deleted	in	the	new	draft	rules.	Only	activities	that	make	wise	use	of
wetlands	have	been	permitted.
Restricted	 Activities:	 12	 activities	 including	 fishing,	 boating,
dredging,	etc.	are	restricted	without	prior	permission	from	the	state
government	as	per	the	2010	Rules	but	the	draft	Rules	don’t	address
the	issue	of	prior	permission	for	any	activity.
Terminology:	The	2010	Rules	also	applied	to	“areas	rich	in	genetic
diversity”	and	“areas	of	outstanding	natural	beauty”,	besides	the
protected	areas.	The	draft	Rules	have	removed	these	words.
Wetland	complexes,	which	are	a	set	of	wetlands	dependent	on	each
other,	find	no	provision	in	the	2016	draft	rules.
Environmental	Impact:	An	Environment	Impact	Assessment	(EIA)
is	compulsory	before	undertaking	any	activity	in	a	wetland	area	as
per	the	2010	rules	but	there	is	no	mention	of	the	need	to	conduct	an
EIA	in	the	new	draft	rules.

((( 	)))
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Environment	-	The	Draft	National	Forest	Policy	ignores
Forest	Rights

The	 Environment	 Ministry	 has	 recently	 placed	 the	 draft	 National
Forest	 Policy	 in	 the	 public	 domain	 for	 stakeholders’	 comments.	 This
draft,	 to	replace	 the	National	Forest	Policy	1988,	has	been	prepared	by
the	Indian	Institute	of	Forest	Management.	Once	approved,	it	will	guide
the	forest	management	of	India	for	the	next	25-30	years.	However,	the
draft	 policy	 has	 been	 criticized	 for	 entirely	 ignoring	 the	 Forest	 Rights
Act.
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What	are	the	salient	features	of	the	draft	Policy?

The	new	policy	will	replace	the	existing	National	Forest	Policy	that
has	been	guiding	 the	government	 to	manage	 forests	 since	1988.	 It
will	guide	the	forest	management	of	the	country	for	the	next	25-30
years.
It	 aims	 to	 bring	 a	 minimum	 one-third	 of	 India’s	 total
geographical	area	under	forest	and	one-third	of	the	government
owned	forests	under	the	Community	Forest	Management	regime
by	the	end	of	the	next	decade.
It	 aims	 to	 double	 the	 tree	 cover	 outside	 forests	 by	 the	 end	 of	 the
next	decade	by	incentivising	agro-forestry	and	farm	forestry.
The	 policy	 also	 proposes	 to	 levy	 environmental	 cess,	 green	 tax,
carbon	tax	etc.	on	certain	products	and	services.
The	 policy	 calls	 for	 safeguarding	 forest	 land	 by	 exercising	 strict
restraint	 on	 diversion	 for	 non-forestry	 purposes	 like	 mining	 and
industrial	projects.	Use	of	 state-of-the-art	 technology	which	causes
minimum	pollution	and	damage	should	be	promoted.
It	calls	for	developing	sound	eco-tourism	models	with	the	focus	on
conservation	 while	 supplementing	 the	 livelihood	 needs	 of	 local
communities.
The	 policy	 wants	 the	 climate	 change	 concerns	 to	 be	 effectively
factored	into	all	the	forest	and	wildlife	areas	management	plans	and
community	ecosystem	management	plans.
It	 envisages	 for	 establishing	 the	 National	 Board	 of	 Forestry	 and
the	State	Boards	of	Forestry.
The	policy	envisages	that	a	national	implementation	framework	be
put	in	place	within	six	months	of	the	notification	to	deliver	on	the
commitments.	 It	 also	 urges	 the	 states	 to	 formulate	 their	 forest
policies	and	prepare	an	implementation	framework.
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Why	is	it	being	criticized?

The	 policy	 has	 been	 released	 for	 public	 comments	 on	 June	 16	 for	 15
days	period.

The	draft	policy	completely	 ignores	one	of	 the	 three	 forest	related
laws,	the	Forest	Rights	Act	which	was	promulgated	in	2006	to	take
back	control	 from	the	forest	department	of	 traditional	forest	 lands
and	give	these	to	tribals	and	other	forest-dwellers.
The	 policy	 does	 away	 with	 the	 goal	 for	 hill	 and	 mountainous
regions	 to	 maintain	 two-thirds	 of	 the	 geographical	 area	 under
forest	cover.
The	draft	policy	comes	at	a	time	when	the	environment	ministry	is
still	 finalising	 details	 of	 investment	 by	 the	 private	 sector	 in
forestry	 in	 government	 lands,	 a	 decision	 that	 successive
governments	have	avoided	 since	 the	80s.	There	are	 concerns	 that
the	 rights	 of	 the	 millions	 dependent	 directly	 or	 indirectly	 on	 the
forestlands	could	be	restricted.
The	 policy	 recommends	 putting	 in	 place	 contracts	 between
industries	and	farmers	—	“pre-production”	agreements	-	to	fix	price
and	quantity,	in	its	focus	on	producing	supply	for	the	wood	industry
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through	farm	forestry.

When	was	the	previous	forest	policy	launched?

India	is	one	of	the	very	few	countries	of	the	world	where	forest	policy	is
in	operation	since	1894.	Revisions	were	made	in	the	forest	policy	of	1894
in	1952	and	1988.

The	National	Forest	Policy	of	1952:

It	 recommended	 that	 the	 country	 should	 aim	 at	 the	 coverage	 of
one-third	 of	 the	 total	 land	 area	 under	 forest	 (60%	 in	 hilly	 and
mountainous	areas,	and	25%	in	the	plains).
The	 policy	 envisaged	 the	 annual	 organisation	 of	 Van-Mahotsava
and	tree	plantation	week	in	the	month	of	July/August.
It	laid	emphasis	on	weaning	the	tribal	people	by	persuasion	to	desist
from	 shifting	 cultivation;	 implementation	 of	 forest	 laws	 more
effectively;	provide	adequate	facilities	for	the	management	of	forest
resources;	control	grazing	of	cattle,	sheep	and	goats	in	forest	areas;
providing	 fuel-wood	 to	 rural	 areas;	 promote	 research	 in	 forestry;
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and	to	increase	the	area	under	social	forestry.

The	National	Forest	Policy	(NFP)	1988

There	has	always	been	an	advocacy	for	33%	forest	cover	and	this
objective	was	reiterated	in	the	NFP	1988	and	also	confirmed	in	the
National	Forestry	Commission	report	in	2006.
The	 main	 emphasis	 was	 on	 the	 protection,	 conservation,
regeneration	and	development	of	forest.
It	 focused	on	maintenance	of	 environmental	 stability	 through	 the
preservation	and	restoration	of	ecological	balance;	conservation	of
forests	as	a	national	heritage	with	vast	varieties	of	flora	and	fauna;
control	of	soil	erosion	and	denudation	in	catchment	areas	of	rivers,
lakes	 and	 reservoirs;	 massive	 afforestation	 and	 social	 forestry
programmes.
It	included	provisions	like	meeting	the	needs	of	the	rural	and	tribal
people;	augmenting	the	productivity	of	the	forests	to	meet	national
needs;	encouragement	of	efficient	utilisation	of	forest	produce	and
optimum	 substitution	 of	 wood;	 to	 minimise	 pressure	 on	 existing
forests	 and	 involvement	 of	 people	 in	 forest	 management	 under
joint	forest	management.
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Where	was	the	need	for	a	new	forest	policy?

The	 new	 policy	 was	 required	 to	 evolve	 a	 new	 strategy	 for	 forest
conservation	 that	 involved	 preservation,	 maintenance,	 sustainable
utilization,	restoration,	and	enhancement	of	the	natural	environment.

The	Ministry	 of	 Environment,	 Forests	 and	 Climate	 Change	 started
working	 on	 revising	 the	 1988	 version	 of	 the	 forest	 policy	 due	 to
pressure	 exerted	 on	 forest	 resources	 by	 rapid	 economic
development.
The	 need	 for	 a	 new	 forest	 policy	 was	 felt	 due	 to	 the	 changing
situation	in	the	past	couple	of	decades.	The	revision	would	help	in
identifying	what	exactly	the	country	wanted	and	outline	India’s
collective	goals	regarding	forest	areas.
A	 recent	 report	 of	 the	 high-level	 committee	 headed	 by	 former
cabinet	 secretary	 T.S.R.	 Subramanian	 had	 criticized	 the
environment	ministry	 for	not	 defining	what	 constitutes	 a	 forest
area.	 It	 had	 asked	 the	 environment	 ministry	 to	 not	 only	 define
forests	but	also	identify	inviolate	areas,	regions	that	would	be	out-
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of-bounds	 for	non-forestry	activities	 like	mining	and	 industrial
projects.
A	new	policy	 for	 forest	management	was	 required	 to	 balance	 the
government’s	bid	 to	ease	green	clearances	norms.	The	new	policy
could	also	take	into	account	related	developments	in	the	past	couple
of	 decades,	 including	 the	 ambitious	Green	 India	Mission	 and	 the
Forest	Rights	Act	of	2006.
It	could	take	note	of	the	large-scale	diversion	of	forest	land	for	non-
forestry	purposes	such	as	mining	and	setting	up	of	industries.
The	important	issue	of	climate	change	also	had	to	be	looked	into.

It	 is	 commendable	 that	 the	 government	 has	 initiated	 a	 consultative
process	for	finalizing	the	new	draft.

Who	get	impacted	by	the	new	(draft)	policy?

Gram	 Sabhas:	 The	 policy	 moots	 that	 special	 communities	 at	 the
gram	sabha	should	be	created	to	take	over	management	of	forests.
However,	 the	 plans	 prepared	 by	 them	 for	 their	 forestlands	would
also	 have	 to	 be	vetted	 by	 the	 forest	 department	 based	 on	 rules
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prepared	for	the	same.
Local	 communities:	 The	 draft	 policy	 calls	 for	 developing	 “sound
ecotourism	 models”	 with	 the	 focus	 on	 conservation	 while
supplementing	the	livelihood	needs	of	these	communities.
Forest	 department:	 The	 policy	 gives	 it	 greater	 control	 over
community	forests.	This	reverses	the	process	of	decentralisation	of
forest	management.
Tribals:	 Since	 there	 is	 no	mention	 of	 the	 Forest	 Rights	Act	 in	 the
policy,	 they	will	 be	 deprived	 of	 their	 rights	 and	may	 suffer	 at	 the
hands	of	forest	officials.
Agro-forestry	and	Farm	forestry:	As	per	 the	policy,	 these	 should
be	encouraged	 through	 commensurate	 incentives	and	operational
support	 systems	 such	 as	 lowering	 the	 input	 costs	 and	 enabling
access	to	reasonably	priced	quality	planting	material.
Urban	area:	The	policy	asks	for	management	plans	for	community
forests,	 parks,	 garden	 and	 woodlands	 to	 be	 brought	 to	 manage
urban	forest	cover	and	 to	nurture	and	sustain	urban	health,	clean
air	and	related	benefits.
Public:	 The	 policy	 proposes	 a	 national	 forest	 ecosystems
management	 information	 system	 to	 be	 developed	 and	 made
operational	 using	 the	 latest	 information	 and	 communication
technology	 to	 ensure	 regular	 flow	 of	 comprehensive	 and	 reliable
information.
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How	has	India	been	protecting	its	forests	lately?

The	forest	cover	has	increased	by	3,500	square	kilometres	in	the	last
two	years	and	Mangroves	have	increased	by	100	square	kilometres.
To	address	the	problem	of	pollution,	the	government	has	taken	the
help	 of	 technology	 to	make	 emission	norms	 stringent	 and	 is	 now
monitoring	 the	 industrial	 pollution	 data	 as	 well	 as	 the	 other
pollutions.	 They	 have	 re-categorised	 industries	 into	 Red,	 Green,
Orange	and	White	depending	upon	the	pollution	load.
The	 government	 has	 revamped	 the	 complete	waste	management
regime	 including	 the	 solid	 waste	 management,	 e-waste,
management	and	hazardous	waste	management.	It	has	also	devised
new	rules	of	construction	and	demolition	waste.
Lok	 Sabha	 has	 recently	 passed	 the	 Compensatory	 Afforestation
Fund	Bill,	unlocking	seven	billion	dollars	for	afforestation	that	will
be	carried	out	in	next	three	years.
The	government	has	mapped	 the	 coastal	 zone	 for	marine	ecology
for	the	7000	km	of	Indian	coastline.

In	spite	of	several	measures	taken,	there	are	shortcomings:
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The	Forest	Survey	of	India’s	biennial	report	has	recorded	a	loss	of
2,511	 sq	 km	 of	 very	 dense	 and	mid-dense	 forests	 that	 have	 been
completely	wiped	out,	and	become	non-forest	areas	since	2013.
A	 policy	 to	 declare	 biodiversity-rich	 areas	 ‘out	 of	 bounds’	 for
ecology-damaging	 activities	 such	 as	 mining	 has	 still	 not	 been
formulated.
The	issue	of	go	and	no-go	forest	areas	has	pitted	 industry	against
the	 environment	ministry	amid	 serious	objections	 from	 the	NGOs
and	tribal	groups	over	allowing	pristine	forests	to	be	cleared.
A	 2013	 report	 by	 the	 Comptroller	 and	 Auditor	 General	 of	 India
found	 gross	 anomalies	 in	 the	 way	 funds	 of	 Compensatory
Afforestation	and	Fund	Management	and	Planning	Authority	were
utilized.
The	irony	about	forests	in	India	is	that	they	are	rarely	thought	of
as	 assets	 in	 themselves.	 Only	 protecting	 forests	 and	 increasing
forest	cover	alone	are	not	enough.	Those	who	fight	for	forests	need
to	be	protected	as	well.	Saving	our	forests	will	only	succeed	with	the
engagement	of	 the	people	 living	 in	 the	area,	and	this	 is	where	 the
draft	policy	is	lacking.
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Environment	-	Saving	India’s	rhinos

The	greater	one-horned	rhino	is	the	largest	of	the	rhino	species.	Once
found	across	the	entire	northern	part	of	the	India,	rhinos	continue	to	be
hunted	 for	 their	 horn.	 Rhino	 poaching	 in	 Assam	 is	 a	 major
environmental	issue	in	India	playing	out	in	the	Kaziranga	National	Park
and	 some	other	grasslands	of	Assam.	Will	 the	new	measures	 taken	 to
check	Rhino	poaching	bear	fruit?

What	has	the	CM	of	Assam	asserted?
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Assam	 chief	 minister	 Sarbananda	 Sonowal	 has	 asked	 the	 deputy
commissioners	 and	 superintendents	 of	 police	 to	 take	 all	 possible
measures	to	protect	the	one-horned	rhinos.
The	 chief	 minister	 held	 a	 high-level	 meeting	 with	 the	 officials	 of
Jorhat,	 Golaghat	 and	 Nagaon	 districts	 that	 encircle	 the	 Kaziranga
National	Park	and	asked	 them	 to	make	every	effort	 to	protect	 the
rhinos	from	the	poachers.
“To	save	the	pride	of	Assam,	we	will	extend	all	possible	support
to	you	to	stop	it	from	extinction,”	he	told	the	officials.
He	also	appealed	 to	 the	people	 living	on	 the	 fringes	of	 the	park	 to
remain	alert	against	poachers	and	urged	 them	 to	also	 identify	 the
culprits.
The	state	government	also	made	a	major	reshuffle	 in	 the	ranks	of
park	 authorities	 and	 brought	 at	 least	 four	 new	 officers,	 including
one	assistant	conservator	of	forest	(ACF),	one	forest	ranger	and	two
deputy	 conservator	 of	 forest	 to	 strengthen	 the	 anti-poaching
measures.
The	 poachers	 have	 killed	 9	 one-horned	 rhinos	 in	 the	 park	 this
year.

KNAPPIL
Y

158



Why	is	Assam	struggling	to	contain	Rhino	poaching?

Indian	rhino	numbers	are	 steadily	 increasing	but	 the	demand	 for
rhino	horn	in	Vietnam,	Thailand	and	China	is	a	threat	to	all	rhino
populations,	 and	 Kaziranga’s	 proximity	 to	 these	 countries	 makes
the	greater	one-horned	rhino	especially	vulnerable.
It	 is	 impossible	 to	 end	poaching	 completely	because	 the	poaching
network	is	very	big	and	sophisticated.
Many	of	the	frontline	guards	in	wildlife	preserves	are	not	physically
fit	 enough	 to	 combat	 the	 poachers	 and	 there	 is	 no	 sufficient
manpower	to	protect	the	parks.
Also,	there	is	a	possible	nexus	between	poachers	and	forest	officers.
Recently,	Mahat	 Chandra	 Talukdar,	 a	 divisional	 forest	 officer,	was
arrested	 for	 illegally	 amassing	wealth	 from	 forest	 produce.	 Police
had	 seized	 Rs	 2.71-crore	 cash,	 tiger	 and	 deer	 skin	 and	 ivory	 from
Talukdar’s	 residence.	 The	 DFO	 disclosed	 he	 knew	 some	 poachers
during	his	tenure	in	Kaziranga	National	Park	from	1989-1993	during
which	184	rhinos	were	killed.
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When	was	the	Kaziranga	National	Park	opened?

The	history	of	Kaziranga	as	a	protected	area	can	be	traced	back	to
1904,	when	Mary	Curzon,	Baroness	Curzon	of	Kedleston,	the	wife	of
the	Viceroy	of	 India,	Lord	Curzon,	visited	 the	area.	After	 failing	 to
see	 a	 single	 rhinoceros,	 for	 which	 the	 area	 was	 renowned,	 she
persuaded	 her	 husband	 to	 take	 urgent	 measures	 to	 protect	 the
dwindling	 species	 which	 he	 did	 by	 initiating	 planning	 for	 their
protection.
On	1	June	1905,	the	Kaziranga	Proposed	Reserve	Forest	was	created
with	an	area	of	232	sq	km.
In	1908,	Kaziranga	was	designated	a	“Reserve	Forest”.	In	1916,	it	was
redesignated	the	“Kaziranga	Game	Sanctuary”	and	remained	so	till
1938,	when	hunting	was	prohibited	and	visitors	were	permitted	 to
enter	the	park.
The	 Kaziranga	 Game	 Sanctuary	 was	 renamed	 the	 “Kaziranga
Wildlife	 Sanctuary”	 in	 1950	 by	 P.	 D.	 Stracey,	 the	 forest
conservationist,	in	order	to	rid	the	name	of	hunting	connotations.
In	1954,	 the	government	of	Assam	passed	 the	Assam	 (Rhinoceros)
Bill,	 which	 imposed	 heavy	 penalties	 for	 rhinoceros	 poaching.
Fourteen	 years	 later,	 in	 1968,	 the	 state	 government	 passed	 the
Assam	National	Park	Act	of	1968,	declaring	Kaziranga	a	designated
national	park.
The	 430	 km2	 park	 was	 given	 official	 status	 by	 the	 central
government	on	11	February	1974.
In	 1985,	 Kaziranga	 was	 declared	 a	 World	 Heritage	 Site	 by
UNESCO	for	its	unique	natural	environment.
Kaziranga	 National	 Park	 has	 been	 granted	 maximum	 protection
under	the	Indian	law	for	wildlife	conservation.	Various	laws,	which
range	 in	 dates	 from	 the	Assam	Forest	 Regulation	 of	 1891	 and	 the
Biodiversity	 Conservation	 Act	 of	 2002	 have	 been	 enforced	 for	 the
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protection	of	wildlife	in	the	park.
Preventive	measures	 such	 as	 construction	of	 anti-poaching	 camps
and	maintenance	of	existing	ones,	patrolling,	intelligence	gathering,
and	control	over	the	use	of	firearms	around	the	park	have	reduced
the	number	of	casualties.

Where	does	the	demand	for	Rhino	horns	come	from?

A	rhino-head	hunting	spree	is	sweeping	the	world	and	destroying	rhino
populations,	mostly	because	of	some	ridiculous	myths.

Though	rhino	horn	elixirs	 for	fevers	and	 liver	problems	were	first
prescribed	 in	 traditional	 Chinese	medicine	more	 than	 1,800	 years
ago,	till	the	early	1990s	demand	was	limited.
The	 removal	 of	 rhino	 horn	 powder	 from	 traditional	 Chinese
pharmacopeia	in	the	1990s	had	largely	subdued	demand.
Then	entered	Vietnam	in	the	market	and	how	its	appetite	for	rhino
horn	 is	 so	 great	 that	 a	 rhino	horn	now	 fetches	 up	 to	$100,000/kg,
making	it	worth	more	than	its	weight	in	gold.
A	rumor	swept	Vietnam	in	the	mid-2000s	that	imbibing	rhino	horn
powder	 had	 cured	 a	 Vietnamese	 politician’s	 cancer.	 That	 rumor
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persists	to	this	day.
Vietnam’s	tally	of	multimillionaires	has	grown	150%	in	the	last	five
years.The	Convention	on	the	International	Trade	on	Endangered
Species	(CITES)	notes	that	this	rising	wealth	is	“inflating	a	bubble	of
demand	for	rhino	horn.”
The	horn	powder	is	increasingly	seen	as	a	cocaine-like	party	drug,
virility	 enhancer	 and	 luxury	 item	 –	 “the	 alcoholic	 drink	 of
millionaires”.	That’s	partly	because	it	is	supposed	to	help	the	liver.
The	 Vietnamese	 rhino	 horn	 craze	 has	 caused	 an	 unprecedented
surge	in	rhino	poaching	throughout	Africa	and	Asia.

Who	are	preserving	India’s	rhinos?

Kaziranga	 National	 Park,	 Pobitora	 Wildlife	 Sanctuary,	 Manas
National	 Park	 and	 Orang	 National	 Park	 in	 Assam	 account	 for
almost	95%	of	the	total	wild	one-horned	rhino	in	the	world.

Indian	Rhino	Vision	 2020	 is	 a	 partnership	 between	 the	 Assam	 Forest
Department,	 the	 Bodoland	 Territorial	 Council,	 WWF,	 IRF,	 and	 the	 US
Fish	and	Wildlife	Service.
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Its	 goal	 is	 to	 have	 a	wild	 population	 of	 at	 least	 3,000	Greater	 one-
horned	 rhinos	 in	 the	 Indian	 state	 of	 Assam	 –	 spread	 over	 seven
protected	areas	–	by	the	year	2020.
IRV	 2020	 is	 an	 ambitious	 rhino	 range	 and	 population	 expansion
programme.	 Save	 the	Rhino	 International	 (SRI)	has	 supported	 the
programme	 since	 2006	 through	 the	 International	 Rhino
Foundation(IRF)

How	can	India	save	its	rhinos?

Technology	can	help	a	great	deal	to	track	poachers.	Since	2013,	the
Kaziranga	Park	is	using	cameras	on	drones	which	are	monitored	by
security	guards	to	protect	the	rhino	from	armed	poachers.Drones,
satellite	 imagery,	 predictive	 analysis,	 DNA	 analysis,	 hidden
cameras,	GPS	location	devices	and	apps	 can	all	be	 implemented
to	try	and	predict,	locate,	track	and	catch	suspected	poachers	to
reduce	 the	 number	 of	 animals	 being	 killed	 for	 the	 illegal	 wildlife
trade.
Drones,	 in	 particular,	 can	 be	 the	 ‘silver	 bullet’	 to	 end	 the	 current
rhino	poaching	crisis.
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The	pressure	of	poaching	from	local	communities	is	increasing	and
so	 it	 is	 important	 to	work	closely	with	communities	 to	engage	 the
support	 of	 the	 local	 people	 in	 protecting	 these	 populations	 of
Greater	one-horned	rhino.
Poaching	 is	 not	 usually	 possible	without	 the	 connivance	 of	 senior
forest	officials.	So	corruption	at	the	higher	levels	has	to	be	curtailed.
India	 must	 also	 collaborate	 with	 South	 Africa	 to	 eliminate	 the
international	cartels	which	poach	rhino	horns.	South	Africa	has	70%
of	 the	 world’s	 remaining	 rhinos,	 most	 of	 them	 in	 the	 Kruger
National	Park.	Also,	about	85%	of	the	poaching	of	Africa	rhinos	since
2008	occurred	in	South	Africa.

((( 	)))
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Environment	-	Germany	bans	fracking

Germany	 has	 approved	 a	 law	 that	 bans	 fracking,	 ending	 years	 of
dispute	 over	 the	 controversial	 technology	 used	 to	 release	 oil	 and	 gas
locked	 deep	 underground.	 The	 law	 however	 does	 not	 outlaw
conventional	drilling	for	oil	and	gas,	 leaving	it	 to	state	governments	to
decide	 on	 individual	 cases.	 Fracking	 is	 splitting	 the	 global	 community
on	 whether	 its	 environmental	 costs	 are	 much	 more	 than	 the
commercial	benefits.KNAPPIL
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What	has	Germany	decided?

Germany	 imposed	 limits	 on	 fracking	 on	 Friday,	 dealing	 a	 blow	 to
efforts	to	develop	shale	gas	in	the	country.
Under	legislation	passed	by	the	lower	house	its	parliament,	fracking
will	be	banned	in	clay	formations,	which	typically	lie	between	1,000
and	2,500	meters	deep.
Scientific	 test	 drilling	 will	 be	 allowed	 but	 only	 with	 the
permission	of	 the	relevant	state	government	and	under	 the	watch
of	independent	experts.
Fracking	for	deep-lying	or	“tight”	gas	typically	4,000	to	5,000	meters
deep,	which	has	been	done	for	more	than	30	years	in	Germany,	will
continue	but	under	more	stringent	regulation.
In	tightening	its	rules	on	fracking,	Germany	follows	France,	which
has	 banned	 the	 practice,	 and	 the	Netherlands,	which	 last	 year
introduced	a	moratorium	on	shale	exploration	until	2020.
The	German	ban	is	indefinite	but	parliament	will	reassess	it	in	2021
under	 a	 compromise	 reached	 between	 the	 conservative	 Christian
Democrats	(CDU)	and	the	left	wing	Social	Democrats	(SPD).
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Why	did	Fracking	become	a	villain	in	Germany?

Fracking	had	been	largely	unregulated	in	Germany	until	now,	and
the	 current	 coalition	 government	 under	 Angela	 Merkel	 has	 been
working	for	months	to	draw	up	new	rules.
Fracking	 involves	 blasting	 chemicals	 and	 water	 into	 rock
formations	 to	 release	 trapped	 gas.	 Opponents	 cite	 the	 risk	 of
triggering	earthquakes	and	contaminating	drinking	water.
The	German	population	is	deeply	suspicious	of	fracking	and	fears	its
impact	 on	 the	 environment	 and,	 in	 particular,	 on	 drinking	 water
resources.
Germany’s	 gas	 industry	 has	 warned	 restricting	 fracking	 could
increase	the	country’s	dependence	on	imported	energy,	much	of
which	it	imports	from	Russia.
Gas	producers	like	Wintershall	or	Exxon	Mobil,	had	initially	agreed
to	a	five-year	moratorium	on	their	extraction	projects,	but	ended	up
losing	patience	with	German	authorities.
The	 opposition	 Greens	 have	 accused	 the	 government	 of	 rushing
through	 the	 vote,	 by	 using	 the	 twin	 distractions,	 the	 British
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referendum	on	EU	membership	and	the	Euro	2016	European	soccer
championships	 to	 ram	 through	a	 text	 that	 it	 finds	 too	 lenient	 and
loose.

When	did	Fracking	come	to	prominence?

Over	the	past	decade,	the	biggest	story	in	the	US	energy	sector	has
been	hydraulic	 fracturing,	also	known	as	 fracking.	 This	 drilling
technique	 has	 enabled	 oil	 and	 gas	 producers	 to	 extract	 oil	 and
natural	gas	from	shale	rock,	thus	increasing	oil	and	gas	production
inside	the	US.
Many	energy	experts	have	noted	this	form	of	oil	and	gas	extraction
as	 ‘a	 technological	 breakthrough’,	which	 has	 enabled	 the	 US	 to
become	the	world’s	largest	oil	and	gas	producer,	and	will	enable
the	US	to	become	energy	independent	by	the	year	2020.

While	there	are	a	lot	of	myths	that	surround	this	technology	(it	poisons
the	 drinking	water,	 or	 it	 causes	 cancer),	 the	 biggest	myth	 is	 that	 it’s
new	technology!
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Even	 though	 the	 birth	 of	 fracking	 was	 in	 the	 1860s,	 modern	 day
hydraulic	fracturing	began	in	the	1940s.
After	 achieving	 experimental	 success	 in	 1949,	 fracking	 quickly
became	commercialized.
Fracking	 didn’t	 scale	 up	 commercially	 until	 the	 1990s.	 This	 was
possible	 after	 George	 P.	 Mitchell	 created	 a	 new	 technique,	 which
took	hydraulic	fracturing,	and	combined	it	with	horizontal	drilling.
However,	what	enabled	the	oil	and	gas	industry	to	extract	oil	from
shale	 rock	 over	 the	 past	 7	 years	 was	 higher	 prices	 and	 not	 the
technology	 per	 se.	 If	 it	 weren’t	 for	 higher	 oil	 prices,	 the	 capital
investment	 needed	 in	 the	 oil	 and	 gas	 sector	 would	 have	 been
lacking,	and	US	oil	production	would	have	continued	to	decline.

Where	are	the	pros	and	cons	of	Fracking?

Pros:

Increasing	 reliance	 on	 natural	 gas	 (produced	 through	 fracking),
rather	 than	coal,	 is	 indisputably	creating	widespread	public	health
benefits,	 as	 the	 burning	 of	 natural	 gas	 produces	 fewer	 harmful
particles	in	the	air.
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At	 the	 power	 plant	 level,	 natural	 gas	 produces	 only	 somewhere
between	 44	 and	 50	 percent	 of	 the	 greenhouse	 gas	 emissions
compared	with	burning	of	coal.
Fracking	allows	drilling	 firms	 to	 access	difficult-to-reach	 resources
of	oil	and	gas.
In	 the	US	 it	 has	 significantly	 boosted	 domestic	 oil	 production	 and
driven	down	gas	prices.	It	is	estimated	to	have	offered	gas	security
to	the	US	and	Canada	for	about	100	years,	and	has	presented	an
opportunity	to	generate	electricity	at	half	the	CO2	emissions	of	coal.
Possible	 economic	 impact	 of	 shale	 gas	 could	 create	 thousands	 of
jobs.

Cons:

The	extensive	use	of	 fracking	 (particularly	 in	 the	US,	where	 it	has
revolutionized	 the	 energy	 industry),	 has	 prompted	 environmental
concerns.
Fracking	uses	huge	amounts	of	water,	which	must	be	transported	to
the	fracking	site,	at	significant	environmental	cost.
Leaked	 methane	 –	 a	 powerful	 greenhouse	 gas	 –	 from	 wells
essentially	 wipes	 out	 any	 greenhouse	 gas	 benefits	 of	 natural	 gas
derived	from	fracking.
Environmentalists	say	potentially	carcinogenic	chemicals	used	may
escape	and	contaminate	groundwater	around	the	fracking	site.

The	 industry	however	 suggests	pollution	 incidents	are	 the	 results	of
bad	practice,	rather	than	an	inherently	risky	technique.

There	 are	 also	 worries	 that	 the	 fracking	 process	 can	 cause	 small
earth	tremors.
Campaigners	 say	 that	 fracking	 is	 simply	distracting	 energy	 firms
and	governments	from	investing	in	renewable	sources	of	energy,
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and	encouraging	continued	reliance	on	fossil	fuels.

Who	supports	and	who	opposes	shale	gas?

In	 a	 2013	 report,	 the	 US	 Energy	 Information	 Administration
estimated	 the	 quantity	 of	 technically	 recoverable	 shale	 gas	 for	 41
countries.	North	America	 leads	 the	worldwide	production	of	 shale
gas,	with	the	US	and	Canada	having	significant	 levels.	However	de
facto	moratorium	is	 in	place	 in	Quebec	 (Canada),	and	some	of	 the
states	of	the	US.
Beyond	 the	 US	 and	 Canada,	 shale	 gas	 is	 so	 far	 produced	 at	 a
commercial	scale	only	in	Argentina	and	China.	While	the	shale	gas
potential	 of	 many	 nations	 seems	 promising,	 there	 are	 several
obstacles	spanning	several	economic,	environmental,	technical	and
social	 issues	 grouped	 in	 major	 categories	 such	 as	 access	 to
resources,	infrastructure	and	governance.
Divided	 European	 Parliament	 approved	 European	 commission’s
committee	 reports	 in	 2012	 which	 recommended	 that	 policy	 on
developing	 shale	 gas	 should	 be	 set	 by	 each	 member	 country	 for
itself,	rather	than	by	the	European	Parliament.
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Consequently	 Shale	 gas	 production	 has	 been	 blocked	 in	 many
countries	 like	 Tunisia,	 France,	 Bulgaria	 and	 recently	 Germany
largely	because	of	the	environmental	risks	involved.
China	completed	its	first	horizontal	shale	gas	well	in	2011.	A	global
shale	gas	study	by	 the	US	Energy	 Information	Administration	said
China’s	technically	recoverable	shale	gas	reserves	were	almost	50%
higher	than	those	of	the	number	two	nation,	the	United	States.

Who	is	behind	shale	gas	in	India?

Companies	including	Reliance	Industries	Limited	(E&P),	RNRL	and	Vikas
WSP	 Limited	 have	 expressed	 interest	 in	 exploring	 in	 India,	 which	 is
estimated	 to	 hold	 a	 considerable	 500	 to	 2000	 trillion	 cubic	 meter	 of
recoverable	shale	gas.

A	complication	to	shale	gas	in	India	is	that	the	government-issued
leases	 for	 conventional	 petroleum	 exploration	 do	 not	 include
unconventional	sources	such	as	shale	gas.
However,	 this	 policy	 now	 has	 been	 changed	 under	 the	 new
Hydrocarbon	 exploration	 and	 licensing	 policy,	 which	 provides	 a
uniform	 license	 for	 exploration	 of	 conventional	 and
unconventional	 oil	 and	 gas	 resources	 and	 includes	 private
participation. KNAPPIL
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How	is	fracking	done?

The	 term	fracking	refers	 to	how	 the	rock	 is	 fractured	apart	by
the	high	pressure	mixture.
It	 is	 the	 process	 of	 drilling	 down	 into	 the	 earth	 before	 a	 high-
pressure	 water	 mixture	 is	 directed	 at	 the	 rock	 to	 release	 the	 gas
inside.
Water,	 sand	 and	 chemicals	 are	 injected	 into	 the	 rock	 at	 high
pressure	which	allows	the	gas	to	flow	out	to	the	head	of	the	well.
The	 process	 can	 be	 carried	 out	 vertically	 or,	more	 commonly,	 by
drilling	horizontally	to	the	rock	layer	and	can	create	new	pathways
to	release	gas	or	can	be	used	to	extend	existing	channels.

How	does	difference	in	opinion	lead	to	conflict	over	fracking?

The	 problem	 is	 that	 “fracking”	 means	 different	 things	 to	 different
people.

People	 in	 the	 oil	 and	 gas	 industry	 commonly	 say	 “fracking”	 to
describe	just	one	part	of	the	whole	gas	exploration	and	production
process.
But	 to	 many	 outsiders,	 particularly	 industry	 critics,	 fracking	 and
drilling	are	the	same	thing.	Advances	in	fracturing	technology	made
possible	the	current	shale	gas	drilling	boom,	so	they	have	taken	to
lumping	 all	 shale	 gas	 production	 under	 the	 banner	 “fracking,”
deeming	it	a	new	form	of	natural	gas	drilling.
So,	all	the	problems	that	are	caused	actually	by	unscientific	drilling
are	attributed	to	fracking.

((( 	)))
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Environment	-	The	ozone	layer	is	healing

Scientists	 say	 they	have	 found	 the	 first	 signs	 that	 the	 thinning	ozone
layer	 over	 the	 Antarctic	 is	 healing.	 In	 September	 2015	 the	 hole	 was
around	4	million	sq	km,	1.5	million	sq	km	smaller	than	it	was	in	the	year
2000.	 The	 gains	 have	 been	 credited	 to	 the	 long	 term	 phasing	 out	 of
ozone-destroying	 chemicals	 due	 to	 the	 binding	 commitments	 of	 the
Montreal	Protocol.
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What	are	the	encouraging	revelations	on	the	ozone	layer?

The	 Antarctic	 ozone	 layer,	 which	 shields	 the	 Earth	 from	 harmful
ultraviolet	rays,	has	shown	encouraging	signs	that	it’s	beginning	to
heal.
Scientists	 credit	 the	 healing	 to	 an	 international	 policy	 set	 nearly
three	 decades	 ago	 that	 cut	 the	 production	 of	 ozone-destroying
chemicals.	 That	 agreement	 -	 the	 1987	 Montreal	 Protocol	 on
Substances	that	Deplete	the	Ozone	Layer	-	called	for	the	phase-out
of	 substances	 including	 chlorofluorocarbons	 and	 halons,	 once
present	in	refrigerators,	aerosol	cans	and	dry	cleaning	chemicals.
Researchers	 from	 MIT,	 the	 National	 Center	 for	 Atmospheric
Research	 and	 the	 University	 of	 Leeds	 in	 the	 United	 Kingdom,
measured	 the	 impact	 on	 the	 ozone	 layer	 using	 weather	 balloons
based	in	Syowa	station	(in	Antartica)	and	South	Pole	stations,	as	well
as	ground-based	instruments	and	satellites.
Scientists	found	that	the	hole	in	the	ozone	layer	had	shrunk	by	1.5
million	 square	 miles,	 based	 on	 their	 measurements	 every
September	 since	2000	 to	 2015.	This	 area	 is	 equivalent	 to	 4	million
square	kilometers,	which	is	roughly	the	size	of	India	(area	of	3.287
sq	km).
Antarctica	is	particularly	vulnerable	to	ozone-depleting	substances,
because	high	winds	 cause	a	vortex	of	 cold	air	 to	 circulate	over
the	continent.
Since	the	Montreal	Protocol	went	into	effect,	the	amount	of	harmful
chemicals	 has	 also	 decreased.	 The	 chemicals	 in	 the	 atmosphere
have	 long	staying	power,	so	researchers	don’t	expect	the	hole	to
seal	up	until	about	2050.
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Why	is	the	ozone	hole	shrinking?

Two	years	after	the	Ozone	hole	was	discovered,	Montreal	Protocol
was	signed.	 It	was	agreed	on	16	September	1987,	and	entered	 into
force	on	1	January	1989,	followed	by	a	first	meeting	in	Helsinki,	May
1989.
As	 a	 result	 of	 the	 international	 agreement,	 the	 ozone	 hole	 in
Antarctica	is	slowly	recovering.	Climate	projections	indicate	that	the
ozone	layer	will	return	to	1980	levels	between	2050	and	2070.
The	 treaty	 is	 structured	 around	 several	 groups	 of	 halogenated
hydrocarbons	 that	 have	 been	 shown	 to	 play	 a	 role	 in	 ozone
depletion.	 All	 of	 these	 ozone	 depleting	 substances	 contain	 either
chlorine	or	bromine.
Since	 the	 Montreal	 Protocol	 came	 into	 effect,	 the	 atmospheric
concentrations	 of	 the	 most	 important	 chlorofluorocarbons	 and
related	 chlorinated	 hydrocarbons	 have	 either	 leveled	 off	 or
decreased.
Halon	 concentrations	 have	 continued	 to	 increase,	 as	 the	 halons
presently	stored	in	fire	extinguishers	are	released,	but	their	rate	of
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increase	has	slowed	and	their	abundances	are	expected	to	begin	to
decline	by	about	2020.
Also,	 the	 concentration	 of	 the	HCFCs	 increased	 drastically	 at	 least
partly	because	for	many	uses	(e.g.	used	as	solvents	or	refrigerating
agents)	CFCs	were	substituted	with	HCFCs.

When	was	the	ozone	hole	discovered?

British	 scientists	 first	 noticed	 a	 dramatic	 thinning	 of	 ozone	 in	 the
stratosphere	some	10	kilometres	above	Antarctica	in	the	mid	1980s.
In	 1984	 British	 Antarctic	 Survey	 scientists,	 Joesph	 Farman,	 Brian
Gardiner,	 and	 Jonathan	 Shanklin,	 discovered	 a	 recurring
springtime	 Antarctic	 ozone	 hole.	 Their	 paper	 was	 published	 in
Nature	 ,	 May	 1985,	 the	 study	 summarized	 data	 that	 had	 been
collected	by	the	British	Antarctic	Survey	showing	that	ozone	levels
had	dropped	to	10%	below	normal	January	levels	for	Antarctica.
In	1986,	US	researcher	Susan	Solomon	showed	that	ozone	was	being
destroyed	by	 the	presence	 of	molecules	 containing	 chlorine	 and
bromine	 that	 came	 from	 chlorofluorocarbons	 (CFCs).	 These	 gases
were	 found	 in	 everything	 from	 hairsprays	 to	 refrigerators	 to	 air
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conditioning	units.
The	reason	the	thinning	was	occurring	mainly	over	Antarctica	was
because	 of	 the	 extreme	 cold	 and	 large	 amounts	 of	 light.	 These
helped	 produce	 what	 are	 termed	 Polar	 Stratospheric	 Clouds.	 In
these	chilled-out	clouds,	the	chlorine	chemistry	occurs	that	destroys
the	ozone.

Where	did	the	alarm	over	the	ozone	hole	lead	to?

It	first	led	to	the	Vienna	Convention	and	then	to	the	Montreal	Protocol,
which	is	arguably	the	most	successful	environmental	treaty	ever.

The	 Vienna	 Convention	 for	 the	 Protection	 of	 the	 Ozone	 Layer	 is
often	 called	 a	 framework	 convention,	 because	 it	 served	 as	 a
framework	for	efforts	to	protect	the	globe’s	ozone	layer.
The	Vienna	Convention	was	adopted	in	1985	and	entered	into	force
on	 22	 Sep	 1988.	 In	 2009,	 the	 Vienna	 Convention	 became	 the	 first
Convention	of	any	kind	to	achieve	universal	ratification.
Montreal	 Protocol	 on	 Substances	 that	 Deplete	 the	Ozone	 Layer	 (a
protocol	 to	 the	Vienna	Convention	for	 the	Protection	of	 the	Ozone
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Layer)	is	an	international	treaty	designed	to	protect	the	ozone	layer
by	 phasing	 out	 the	 production	 of	 numerous	 substances	 that	 are
responsible	for	ozone	depletion.
The	 Montreal	 Protocol	 (MP)	 is	 also	 expected	 to	 have	 beneficial
effects	on	human	health.	A	2015	report	by	the	U.	S.	Environmental
Protection	Agency	estimates	that	 the	protection	of	 the	ozone	layer
under	the	treaty	will	prevent	over	280	million	cases	of	skin	cancer,
1.5	million	skin	cancer	deaths,	and	45	million	cataracts	in	the	United
States.
Significantly,	the	world	has	phased-out	98%	of	the	Ozone-Depleting
Substances	 (ODS)	 contained	 in	 nearly	 100	 hazardous	 chemicals
worldwide;	 every	 country	 is	 in	 compliance	 with	 stringent
obligations;	 and,	 the	MP	has	achieved	 the	 status	of	 the	 first	 global
regime	with	universal	 ratification;	even	 the	newest	member	state,
South	Sudan,	ratified	in	2013.

Who	has	made	this	healing	of	ozone	possible?

Healing	 of	 Ozone	 is	 a	 rare	 example	 of	 how	 the	 nations	 can
collaborate	to	tackle	a	pressing	existential	crisis.
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Due	 to	 its	 widespread	 adoption	 and	 implementation	 Montreal
Protocol	has	been	hailed	as	an	example	of	exceptional	international
co-operation,	with	Kofi	Annan	quoted	as	saying	 that	“perhaps	 the
single	 most	 successful	 international	 agreement	 to	 date	 has
been	the	Montreal	Protocol”
Production	of	CFCs	was	phased	out	 in	all	countries	 including	India
and	China	around	the	year	2000.
The	 ozone	 treaty	 has	 been	 ratified	 by	 197	 parties,	which	 includes
196	 states	 and	 the	 European	 Union,	 making	 this	 and	 the	 Vienna
Convention	 the	 first	 universally	 ratified	 treaties	 in	 United	Nations
history.
In	 comparison,	effective	burden	 sharing	and	 solution	proposals
mitigating	 regional	 conflicts	 of	 interest	 have	 been	 among	 the
success	 factors	 for	 the	 Ozone	 depletion	 challenge,	 where	 global
regulation	based	on	the	Kyoto	Protocol	has	failed	to	do	so.

How	has	India	contributed	to	this	cause?

India	 became	 Party	 to	 the	 Vienna	 Convention	 and	 the	 Montreal
Protocol	on	18th	March,	1991	and	19th	June	1992	respectively.
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The	 Government	 of	 India	 has	 entrusted	 the	 work	 relating	 to	 the
ozone	 layer	 protection	 and	 implementation	 of	 the	 Montreal
Protocol	 on	 Substances	 the	 Ozone	 Layer	 to	 the	 Ministry	 of
Environment,	Forest	and	Climate	Change	(MoEF&CC).
The	 Ministry	 has	 established	 an	 Empowered	 Steering	 Committee
(ESC)	Chaired	by	Secretary	(EF&CC),	which	is	overall	responsible	for
implementation	 of	 the	 Montreal	 Protocol	 provisions,	 review	 of
various	 policies	 including	 implementation	 options,	 project
approvals	and	monitoring.
The	Ministry	 has	 set	 up	 an	 Ozone	 Cell	 as	 a	National	 Ozone	 Unit
(NOU)	 to	 render	 necessary	 services	 for	 effective	 and	 timely
implementation	 of	 the	 Montreal	 Protocol	 and	 its	 ODS	 phase-out
program	in	India.
India	had	prepared	a	detailed	Country	Program	(CP)	in	1993	for	the
phase-out	 of	 ODSs	 in	 accordance	 with	 its	 National	 Industrial
Development	 Strategy	 by	 accessing	 funds	 from	 financial
mechanism	of	the	Montreal	Protocol.	The	CP	was	updated	in	2006.
India	has	proactively	phased	out	 the	production	and	consumption
of	 CFCs	 except	 use	 in	 Metered	 Dose	 Inhalers	 (MDIs)	 used	 for
treatment	 of	 Asthma	 and	 Chronic	 Obstructive	 Pulmonary	 Disease
(COPD)	 ailments	 from	 1st	 August,	 2008.	 Subsequently,	 the	 use	 of
CFCs	in	MDIs	has	been	phased	out	from	December,	2012.	India	has
also	completely	phased	out	production	and	consumption	of	CTC	and
halons	as	of	1st	January,	2010.
Currently,	the	Ozone	Cell	is	engaged	in	phase-out	of	production	and
consumption	 of	 next	 category	 of	 chemicals,
Hydrochlorofluorocarbons	(HCFCs)	with	an	accelerated	phase-out
schedule	as	per	the	Montreal	Protocol.

((( 	)))
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Environment	-	Nobel	Laureates	vs.	Greenpeace

The	 Genetically	 Modified	 Organisms	 (GMO)	 debate	 has	 reached	 the
next	level	with	over	100	Nobel	laureates	backing	Precision	Agriculture,
particularly	‘Golden	rice’.	They	have	called	the	propaganda	against	GMO
a	 “crime	 against	 humanity”.	 Greenpeace	 responded,	 claiming	 that
golden	rice	is	a	“failed	experiment”	and	not	an	effective	way	of	getting
global	 approval	 for	 GMOs.	 Knappily	 examines	 both	 positions	 and
explores	the	case	of	India.KNAPPIL
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What	have	the	110	Nobel	laureates	urged?

The	 Nobel	 laureates	 have	 written	 a	 letter	 addressing	 Greenpeace,	 the
governments	around	the	world	and	the	United	Nations	urging	them	to
embrace	Precision	Agriculture	(GMOs).

They	have	urged	Greenpeace	and	its	supporters	particularly,

To	re-examine	the	experience	of	farmers	and	consumers	worldwide
with	crops	and	foods	improved	through	biotechnology,
To	 recognize	 the	 findings	 of	 authoritative	 scientific	 bodies	 and
regulatory	agencies,	and
To	abandon	their	campaign	against	“GMOs”	in	general	and	Golden
Rice	in	particular.

They	have	urged	the	governments	of	the	world,

To	 reject	 Greenpeace’s	 campaign	 against	 Golden	 Rice	 specifically,
and	 crops	 and	 foods	 improved	 through	 biotechnology	 in	 general;
and
To	do	everything	in	their	power	to	oppose	Greenpeace’s	actions	and
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accelerate	 the	 access	 of	 farmers	 to	 all	 the	 tools	 of	 modern
biology,	especially	seeds	improved	through	biotechnology.

“Opposition	 based	 on	 emotion	 and	 dogma	 contradicted	 by	 data
must	be	stopped”,	says	the	letter.

Why	are	the	Nobel	laureates	angry	with	Greenpeace?

Greenpeace	has	 been	 spearheading	 the	 opposition	 to	Golden	Rice,
calling	 it	 a	 “giant	 genetic	 experiment	 by	 commercial	 interests”.
But,	 according	 to	 the	 scientists,	 Golden	 Rice	 has	 the	 potential	 to
reduce	 or	 eliminate	 much	 of	 the	 death	 and	 disease	 caused	 by	 a
vitamin	A	deficiency.	(VAD)
In	 late	May,	 2016,	 a	 federal	 study	 by	 the	 National	 Academy	 of
Sciences	 declared	 genetically	modified	 organisms	 (GMOs)	 safe
for	 human	 consumption.	 But,	 Greenpeace	 isn’t	 convinced.	 The
laureates	 find	 this	 fact-challenged	 propaganda	 campaign	 against
innovations	in	agricultural	biotechnology	as	anti-science.
Richard	Roberts,	the	campaign	organizer	and	the	1993	winner	of
the	 Nobel	 Prize	 in	 physiology	 or	medicine	 says,	 “We’re	 scientists.
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We	understand	the	logic	of	science.	It’s	easy	to	see	what	Greenpeace
is	doing	is	damaging	and	is	anti-science.”
They	 accuse	 Greenpeace	 and	 some	 of	 their	 allies	 of	 scare-
mongering	and	using	the	anti-propaganda	against	GMO	as	a	way
to	raise	money	for	their	cause.

When	do	these	scientists	make	sense?

The	United	Nations	Food	&	Agriculture	Program	has	noted	 that
global	 production	 of	 food,	 feed	 and	 fiber	 will	 need
approximately	 to	 double	 by	 2050	 to	 meet	 the	 demands	 of	 a
growing	global	population.
The	only	way	to	feed	the	world’s	poor	in	the	future,	and	feed	them
nutritious	 food,	 is	 through	 biotechnology,	 which	 includes	 a
procedure	 that	 genetically	 alters	 an	 organism	 to	 create	 a	 new
organism	 that	 is	 more	 nutritious	 or	 more	 resistant	 to	 pests	 or
withstands	the	onslaught	of	nature	better	or	has	a	higher	yield,
or	all	these.
Golden	 rice,	 in	 particular,	 is	 a	 modified	 rice	 which	 ensures
accumulation	of	beta-carotene	(a	hydrocarbon	that	is	a	progenitor
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of	 Vitamin-A).Lack	 of	 vitamin	 A	 in	 the	 blood	 can	 lead	 to	 night
blindness,	which	has	the	greatest	impact	on	the	poorest	population
in	Southeast	Asia	and	Africa.
According	to	the	World	Health	Organization	(WHO),	more	than	250
million	 people	 suffer	 from	 vitamin	 A	 deficiency,	 including	 40
percent	of	children	aged	5	and	below	living	in	developing	countries.
Moreover,	man	has	been	genetically	modifying	plants	to	suit	his
needs	 for	 centuries.	 In	 fact,	 the	 Nobel	 laureates	 asserted	 that
nothing	we	eat	is	wild,	which	is	the	activist	definition	of	“natural”.
Why	 then	 is	genetic	modification	done	by	scientists	 in	a	 lab	being
tagged	as	“unsafe”	by	these	activists.
Laboratory	 plant	 genetics,	 the	 Nobel	 laureates	 have	 said	 in	 their
letter,	is	as	safe	as,	if	not	safer	than,	conventional	methods	of	food
production.

Where	is	the	importance	of	‘golden	rice’	to	India?

For	most	people	 in	 India,	 rice	 is	 the	primary	dietary	staple	as	 it	 is
cheap	and	marginally	nutritious.	It	is,	however,	without	a	sufficient
level	of	beta-carotene,	a	precursor	to	vitamin	A.
With	a	lack	of	variety	in	many	Indian	diets,	deficiencies	often	occur.
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Large	 consumption	 of	 rice	 without	 supplemental	 nutritional
diversity	apparently	leads	to	vitamin	A	deficiency.
The	 best	 sources	 of	 vitamin	 A	 exist	 in	 foods	 like	 dairy,	 eggs,	 and
animal	 tissues.	Such	 food	 items	are	often	 the	most	expensive	and
therefore	 the	 hardest	 to	 obtain	 among	 the	 poorest	 populations	 in
developing	countries	and	thus	the	deficiencies.
Dispersing	golden	rice	seeds	to	Indian	farmers	has	the	potential
to	curb	the	increasing	rate	of	Vitamin	A	Deficiency	(VAD)	within
a	generation.
Vitamin	A	supplements	haven’t	succeeded	for	a	number	of	reasons
including	 poor	 government	 oversight	 and	 the	 possibilities	 of
connections	 between	 vitamin	 A	 supplementation	 and	 certain
cancers	namely,	lung	cancer,	intestinal	cancer	and	heart	failure.
India	has	the	highest	prevalence	of	VAD	in	all	of	South	East	Asia,
the	region	where	this	problem	is	the	most	pressing.

Who	is	contesting	the	letter	by	Nobel	laureates?

Greenpeace	itself	is	defending	its	position.	It	has	shot	back	saying	it
was	 not	 blocking	 golden	 rice,	 as	 the	 initiative	 “has	 failed	 as	 a
solution	and	isn’t	currently	available	for	sale,	even	after	more	than	20
years	of	research.”
They	 point	 to	 the	 fact	 that	 the	 International	 Rice	 Research
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Institute	has	admitted	that	‘Golden	Rice’	has	not	been	proven	to
actually	address	vitamin	A	deficiency.	So,	 in	actuality,	 it	doesn’t
even	exist!
They	blame	 the	 corporations	 for	overhyping	golden	rice	 so	 as	 to
pave	 the	 way	 for	 global	 approval	 of	 other	 more	 profitable
genetically	engineered	crops.
The	 need	 is	 to	 address	malnutrition	 through	 a	more	 diverse	 diet,
equitable	access	to	food	and	eco-agriculture.
A	 Washington	 University	 study	 published	 in	 June	 in	 the	 journal
Agriculture	 &	 Human	 Values	 argues	 that	 the	 benefits	 of
biotechnology,	particularly	golden	rice,	may	be	overhyped.
Washington	 University	 anthropologist	 Glenn	 Stone	 and	 Dominic
Glover,	a	rice	researcher	at	the	Institute	for	Development	Studies	at
the	 University	 of	 Sussex,	 argue	 in	 their	 paper	 that	 GMO	 activists
should	not	be	blamed	for	the	slow	introduction	of	golden	rice.“The
rice	simply	has	not	been	successful	 in	 test	plots	of	 the	rice	breeding
institutes	 in	 the	 Philippines,	 where	 the	 leading	 research	 is	 being
done,”	Stone	told.

The	fact	is	that	after	24	years	of	research	and	breeding,	Golden	Rice	is
still	years	away	from	being	ready	for	release.KNAPPIL
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How	has	India	dealt	with	genetically	modified	crops	so	far?

The	introduction	of	India’s	first	and	only	GM	crop	Bt	Cotton	(Bt	is
short	 for	 Bacillus	 thuringiensis)	has	 been	 both	 highly	 successful
and	 controversial.	 Cotton	 yield	 more	 than	 doubled	 in	 the	 first
decade	 since	 its	 introduction	 in	 2002,	 according	 to	 the	 Economic
Survey	 2011-12	—	 by	which	 point	 it	 accounted	 for	 90%	 of	 cotton
acreage.From	being	an	importer,	India	has	turned	exporter.
India	now	has	the	world’s	largest	Bt	Cotton	acreage.	But	it	was	also
shadowed	by	controversy,	with	a	 tangle	of	pricing	and	 intellectual
property	 rights	 (IPR)	 issues	 followed	 by	 government	 price
interventions	and	litigation.
GM	 food	 crops	 have	 fared	 worse.	 An	 agreement	 to	 develop	 Bt
brinjal	 was	 signed	 in	 2005	 between	 Mahyco	 —	 American
agricultural	 biotech	 giant	 Monsanto’s	 Indian	 Bt	 cotton	 partner	 —
and	 two	 Indian	 agricultural	 universities.	 Following	 the	 study	 of
biosafety	data	and	field	 trials	by	two	expert	committees,	Bt	brinjal
was	cleared	for	commercialization	by	India’s	biotech	regulator,	the
Genetic	 Engineering	 Appraisal	 Committee,	 in	 2009.	 But	 nothing
came	 of	 it,	 with	 moratoriums	 imposed	 by	 the	 then	 Union
environment	ministers	due	to	opposition	from	civil	society	groups
and	brinjal-growing	states.
GM	 mustard	 called	 Dhara	 Mustard	 Hybrid-11	 (DMH-11)
developed	 by	 a	 Delhi	 University	 team	 is	 currently	 awaiting
regulatory	approval.

Transparency	and	keeping	biosafety	data	out	in	the	public	domain,	and
addressing	 the	 lacking	 regulatory	 regime,	 pointed	 out	 as	 being
inadequate	 by	 the	 Supreme	 Court,	 are	 a	 must	 to	 be	 able	 to	 tap	 the
potential	 of	 GM	 crops	 but	 with	 necessary	 precautions.	 The	 proposed
Biotechnology	Regulatory	Authority	of	India	Bill	must	be	passed,	too.
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Environment	-	Aug	21,	1972:	Wildlife	Protection	Act	is
passed

On	 this	 day,	 44	 years	 ago,	Wildlife	 Protection	Act	was	 passed	 by	 the
Indian	Parliament	for	the	protection	of	plant	and	wild	animals.	The	Act
established	numerous	reforms	 to	protect	plants	and	animals	 including
outlawing	 hunting	 or	 harvesting	 them.	 This	 act	 applies	 to	 all	 parts	 of
India,	except	 Jammu	and	Kashmir.	This	act	was	 later	 implemented	on
9th	September	1972.
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What	is	the	history	of	wildlife	laws	in	India?

Wildlife	laws	in	India	can	be	traced	back	to	early	third	century	BC,
when	Ashoka,	 the	Emperor,	 codified	a	 law	 for	 the	preservation	of
wildlife	and	environment.
The	 first	 codified	 law	 for	 the	protection	of	wildlife	was	 introduced
by	the	British	in	1887,	which	enacted	the	Wild	Birds	Protection	Act
1887.	The	act	prohibited	 the	possession	and	 sale	of	 any	wild	birds
captured	or	killed	during	the	breeding	season.
In	 1912,	 the	 British	 passed	 a	 new	 law	 called	 the	 Wild	 Birds	 and
Animals	 Protection	 Act	 1912	 ineffectiveness	 of	 which	 led	 to	 it
amendment	 in	 1935	 and	 promulgation	 of	 the	 Wild	 Birds	 and
Animals	Protection	(Amendment)	Act	1935.
During	 the	 struggle	 for	 independence,	 the	 issue	 of	 wildlife
protection	was	not	widely	discussed	but	shortly	after	Independence
the	Constituent	Assembly	placed	“Protection	of	Wild	Birds	and	Wild
Animals”	in	the	state	list	and	the	state	legislature	was	given	power
to	legislate.
However,	it	was	not	until	1960	that	the	issue	of	diminishing	wildlife
came	to	the	forefront	again.
On	21st	August	1972,	the	Wildlife	Protection	Act	was	passed,	and	was
implemented	on	9th	September	1972.
The	Wildlife	Protection	Act	of	1972	is	a	 legislation	executed	by	the
Indian	Parliament	for	the	protection	of	various	species	of	plants	and
animals.
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Why	is	the	Wildlife	Protection	Act	of	1972	significant?

According	to	an	estimate,	in	India,	about	200	species	of	wild	animals
and	birds	have	become	extinct	and	another	2,500	are	on	the	verge
of	extinction.	In	total,	India	has	more	than	500	types	of	wild	animals
-	2,100	types	of	birds	and	about	20,000	types	of	reptiles	and	fishes.
The	 Wildlife	 Protection	 Act	 of	 1972	 makes	 provision	 for	 the
protection	of	wild	animals,	birds	and	plants.	This	act	 applies	 to	all
parts	 of	 India,	 except	 Jammu	 and	 Kashmir,	 which	 has	 its	 own
wildlife	act.
The	Act	prohibits	the	capturing,	killing,	poisoning	or	trapping	of	wild
animals.	It	also	includes	injuring,	destroying	and	removing	any	part
of	a	wild	animal’s	body.
The	 Act	 is	 also	 against	 Taxidermy,	which	 is	 the	 preservation	 of	 a
dead	 wild	 animal	 as	 a	 trophy,	 or	 in	 the	 form	 of	 rugs,	 preserved
skins,	antlers,	horns,	eggs,	teeth	and	nails.
Before	the	act	of	1972,	India	only	had	five	designated	national	parks.
The	coming	of	this	act	saw	the	establishment	of	protected	plant	and
animal	species.	Poaching	and	harvesting	in	these	areas	were	strictly
prohibited	and	considered	illegal.
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Under	 the	 Act,	 as	many	 as	 165	 game	 sanctuaries	 and	 21	 national
parks	have	been	developed	to	protect	 the	natural	habitat	and	wild
animals.
The	 2002	 Amendment	 Act	 has	made	 punishment	 and	 penalty	 for
offences	under	the	Act	more	stringent.

When	do	these	protective	measures	apply?

The	Act	has	six	schedules	which	give	varying	degrees	of	protection
to	the	offenders.
Schedule	 I	and	part	 II	of	Schedule	 II	provide	absolute	protection	 -
offences	under	these	are	prescribed	the	highest	penalties.
Species	listed	in	Schedule	III	and	Schedule	IV	are	also	protected,	but
the	penalties	are	much	lower.
Schedule	V	includes	the	animals	which	may	be	hunted.	The	plants
in	Schedule	VI	are	prohibited	from	cultivation	and	planting.
The	 2002	 amendment	 of	 the	 Act	 also	 provides	 provision	 for
Conservation	reserves	and	community	reserves.	The	reserves	act	as
buffer	 zones	 to	 or	 connectors	 and	 migration	 corridors	 between
established	 national	 parks,	 wildlife	 sanctuaries	 and	 reserved	 and
protected	forests	of	India.
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These	categories	were	added	because	of	reduced	protection	in	and
around	 existing	 or	 proposed	 protected	 areas	 due	 to	 private
ownership	of	land,	and	land	use.
Community	 reserves	 are	 the	 first	 instances	 of	 private	 land	 being
accorded	 protection	 under	 the	 Indian	 legislature.
Tiruppadaimarathur	conservation	reserve	near	Thirunelveli	District
of	Tamil	Nadu,	declared	in	2005,	is	the	first	Conservation	Reserve	in
the	country.

Where	does	the	criticism	stem	from?

Many	environmentalists	have	argued	 that	 Indian	 laws	 focus	more
on	protection	rather	than	conservation	of	wildlife.
Conservation	 strategies	 focus	 more	 on	 the	 sustainable	 use	 and
management	of	natural	resources	including	wildlife,	water,	air,	and
earth	deposits,	both	–	renewable	and	non-renewable.	It	involves	all
the	 stakeholders	 and	 attempts	 to	 build	 a	 long	 term	 sustainable
solution.
Protection	 is	 just	 one	 part	 of	 conservation	 that	 aims	 more	 at
maintaining	the	present	situation	without	further	damage.
The	Wildlife	 protection	 act	 does	 not	 have	 sufficient	 provisions	 to
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embrace	 the	 natural	 inhabitants	 of	 and	 around	 protected	 forests
areas	which	has	led	to	lack	of	trust	between	the	inhabitants	and	the
government	officials.
The	other	shortcoming	of	the	law	is	in	its	enforcement	which	is	at
such	a	slow	pace.	The	conviction	rate	for	the	serious	crime	is	also
low	as	a	result	of	which	the	law	doesn’t	have	the	required	deterrent
effect.

Who	in	past	have	been	protected	under	wildlife	protection	act?

Chiru

The	Shahtoosh	wool	 is	derived	 from	 the	 soft	undercoat	of	 the	Tibetan
Antelope	(also	known	as	Chiru),	which	has	to	be	killed	before	its	fleece	is
removed.	 Three	 to	 four	 Chiru	 have	 to	 be	 killed	 to	weave	 only	 one
shawl.	Each	shawl	can	cost	several	thousand	dollars	in	the	international
market.

In	 1977,	 the	Government	 of	 India	 declared	 the	 Chiru	 as	 protected
under	Schedule	I	of	the	Wildlife	(Protection)	Act	of	India,	1972.
A	PIL	or	Public	 Interest	Litigation	was	 filed	 in	 the	 J&K	High	Court
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seeking	 implementation	 of	 the	 provisions	 of	 their	 Wildlife
(Protection)	Act.
On	 May	 1,	 2000,	 the	 Honorable	 High	 Court	 issued	 a	 judgment
forcing	the	government	to	enact	and	enforce	its	wildlife	law.
Finally	 in	 2002	 the	 manufacture	 of	 Shahtoosh	 shawls	 has	 finally
been	banned	in	the	state	of	Jammu	and	Kashmir.

Tiger

The	 Indian	 tiger	 population	 at	 the	 turn	 of	 the	 20th	 century	 was
estimated	 at	 20,000	 to	 40,000	 individuals.	 The	 first	 country-wide
tiger	 census	 conducted	 in	 1972	 estimated	 the	 population	 to
comprise	a	little	more	than	1,800	individuals,	an	alarming	reduction
in	tiger	population.
To	combat	this	Project	Tiger	was	launched.
Project	Tiger,	an	initiative	by	the	Government,	launched	on	April	1,
1973,	has	become	one	of	the	most	successful	conservation	ventures
in	modern	history.
The	project	aims	at	tiger	conservation	in	specially	constituted	‘tiger
reserves’	 which	 are	 representative	 of	 various	 bio-geographical
regions	 falling	 within	 India.	 It	 strives	 to	 maintain	 a	 viable	 tiger
population	in	their	natural	environment.
Today,	there	are	27	Project	Tiger	wildlife	reserves	in	India	covering
an	area	of	37,761	km.
Owing	to	the	project,	the	number	of	tigers	has	improved	to	2,226	as

per	the	latest	census	report	released	on	20th	January	2015.
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How	is	the	act	contributing	to	culling?

Culling	is	a	controlled	hunting	which	aims	at	managing	the	wildlife
population.
The	wild	herbivore	population	has	multiplied	in	many	areas	—	the
result	of	bans	or	restrictions	on	hunting,	 loss	of	natural	predators,
availability	 of	 non-forest	 food	 sources	 (cropland,	 garbage	 dumps),
etc.
When	too	many	wild	animals	compete	with	humans	for	resources,
posing	a	 threat	 to	 life	and	 livelihood,	 it	 is	 considered	necessary	 to
restrict	or	reduce	such	populations	through	controlled	culling.
As	 per	 Section	 62	 of	 the	Wildlife	 Protection	 Act,	 1972,	 States	 can
send	a	list	of	wild	animals	to	the	Centre	requesting	it	to	declare
them	 vermin	 for	 selective	 slaughter.	 Vermin	 are	 deprived	 of
protection	under	the	Act.
Because	 of	 that	 provision,	 India’s	 wild	 animals	 run	 the	 risk	 of
ending	up	on	a	government	approved	“kill	list”	if	State	governments
insist	 that	 they	 are	 ‘vermin’	 or	 nuisance	 animals,	 attacking	 crops,
property	or	people	as	 such.	The	Centre	has	 recently	approved	 the
culling	 of	wild	 animals	 such	 as	 nilgai	 and	wild	 boar	 in	 Bihar	 and
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rhesus	monkey	in	Himachal	Pradesh	by	declaring	them	‘vermin’.
Expectedly,	 the	 animal	 right	 activists	 are	 against	 such	 selective
killing	and	call	 it	unethical.	They	believe	that	 the	time	has	arrived
for	 a	 nation-wide	 policy	 framework	 to	 manage	 human-wildlife
conflict.

((( 	)))
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Environment	-	GM	Mustard	moves	a	step	closer	to	approval

Genetically-modified	 (GM)	mustard	may	have	moved	 closer	 to	being
cleared	 for	 commercial	 cultivation	 in	 India	 after	 a	 key	 committee,
tasked	with	assessing	all	the	available	evidence	on	the	plant’s	suitability
for	 Indian	soil	and	risks	posed	 to	health	and	ecology,	 is	 learnt	 to	have
given	a	favourable	assessment.	However,	 there	are	multiple	approvals
still	required	for	any	likely	clearance.	Knappily	investigates	the	case	of
GM	Mustard.

What	is	the	status	of	GM	Mustard	in	India?
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Technical	clearance	for	commercial	use	of	indigenously	developed	GM
mustard	 seeds	 (first	 genetically	 modified	 food	 crop)	 was	 given	 on
August	11	by	a	panel	of	government	and	independent	experts,	following
multiple	reviews	of	crop	trial	data	generated	over	almost	a	decade.

Genetic	 Engineering	 Approval	 Committee	 (GEAC)	 had	 set	 up	 a
sub-committee	to	assess	risk	factors	associated	with	a	new	variety	of
genetically	 modified	 (GM)	 mustard	 DMH	 11	 (Dhara	 Mustard
Hybrid	11)	developed	by	 the	Delhi	University’s	Centre	 for	Genetic
Manipulation	of	Crop	Plants.
According	 to	 a	 field	 trial	 report	 submitted	 to	 the	 government,
extensive	biosafety	tests	have	revealed	no	cause	for	concern.
However,	 the	 environment	 ministry	 in	 a	 statement	 said	 that	 no
final	 decision	has	 been	 taken	 yet	 and	 that	 its	Genetic	 Engineering
Approval	Committee	will	put	up	a	‘safety	document’	on	the	issue	on
its	website	seeking	comments	from	the	public.
If	 the	government	clears	GM	mustard,	 it	would	be	 the	 first	GM
food	crop	in	India.

Note:	 Right	 now,	 only	 GM	 cotton	 is	 allowed	 in	 India.	 GEAC	 is	 the
environment	ministry’s	regulator	for	GMOs	and	transgenic	products.
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Why	may	it	be	difficult	for	DMH-11	to	get	final	approval?

Commercialization	 of	 GM	 crops,	 especially	 food	 crops	 such	 as	 brinjal
and	mustard,	has	been	a	contentious	one	in	India.

The	 wide-spread	 public	 opposition	 may	 make	 the	 politicians
cautious	not	 to	 anger	 their	 vote	bank	while	deciding	 about	 giving
final	approval.
Under	pressure	from	civil	society,	farmer	groups	and	scientists,	the
environment	ministry	in	February	this	year	did	not	give	permission
for	commercialization	of	GM	Mustard	and	sought	more	details	from
developers.
Previously	too,	the	UPA	government	placed	a	moratorium	on	GM
brinjal	in	2010,	even	after	an	expert	panel	had	given	its	clearance,
effectively	bringing	the	regulatory	system	to	a	deadlock.

Moreover,	a	GEAC	approval	doesn’t	mean	an	immediate	role	out	of	the
seeds.After	 the	 GEAC	 gives	 GM	 mustard	 the	 go-ahead,	 the
environment	ministry	will	take	the	final	call.	Also,	the	states	—	who
have	the	final	say	on	agriculture	seeds	—	are	not	compelled	to	clear	it
for	their	fields. KNAPPIL
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When	does	India	seem	to	be	in	need	of	GM	crops?

India	is	the	world’s	largest	buyer	of	edible	oil,	meeting	60%	of	its
annual	demand	of	18-19	million	ton	through	imports,	which	cost	up
to	Rs	62,000	crore.	The	edible	oil	deficit	will	continue	to	widen	with
the	increase	in	population	and	per	capita	income.
Mustard	 productivity	 in	 India	 had	 stagnated	 at	 1,000	 kg	 per
hectare	in	comparison	to	1,800	kg	per	hectare	in	Canada,	according
to	 P	 Chengal	 Reddy,	 secretary-general,	 Consortium	 of	 Indian
Farmers	Associations.
According	to	Professor	Pental	who	led	the	development	of	DMH-11,
“DMH-11”	mustard	had	demonstrated	25-30%	higher	yields	than
those	currently	grown.
Farmers	are	also	stuck	with	old	technology,	yields	are	at	a	fraction
of	world	 levels,	 cultivable	 land	 is	 shrinking	 and	weather	 patterns
have	become	less	predictable.

To	 address	 these	 challenges,	 India	 needs	 to	 increase	 productivity	 of
oilseed	crops.DMH-11	 is	one	of	 the	promising	technologies	 to	 improve
mustard	 yield	 in	 India,	 which	 is	 almost	 stagnant	 since	 the	 last	 two
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decades.

Where	do	the	arguments	against	GM	crops	come	from?

There	 is	strong	political	and	public	opposition	 to	 lab-altered	food	amid
fears	that	GM	crops	could	compromise	food	safety	and	biodiversity.

One	 of	 the	 key	 points	 raised	 by	 a	 group	 of	 agriculture	 scientists,
ecologists,	 farmers	 and	 consumer	 rights	 activists	 includes	 the	 fact
that	the	GMOs	being	considered	for	approval	are	Herbicide	Tolerant
with	 serious	 ecological	 and	 health	 implications,	 apart	 from	 socio-
economic.
Sharad	Pawar,	 a	 fellow	with	 the	Academy	of	Agricultural	 Sciences
and	 a	member	 of	 the	 Coalition	 for	 GM-free	 India	 alleged	 that	 the
Delhi	 University	 scientists	 who	 developed	 DMH-11	 used	 rigged
protocols	in	their	testing,	and	also	used	outdated,	low-yield	variants
as	their	baseline	for	comparison,	thus	artificially	boosting	yields	for
the	GM	variant	by	at	least	7.5%.
Some	grassroots	groups	have	also	opposed	GM	crops	because	of	the
reliance	 on	 seeds	 patented	 by	 multi-nationals	 like	 Monsanto,
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DuPont,	Dow	Chemical	and	Syngenta.
The	 anti-GM	 crop	 campaigner	 Kavitha	 Kuruganti	 said	 this	 crop	 is
not	in	the	best	interest	of	small	and	marginal	farmers.	“The	bio-tech
companies,	which	have	the	patents	for	production	of	GM	crop	seeds,
will	rule	the	market.	It	will	pose	a	threat	to	indigenous	and	traditional
seeds	of	the	country”.
There	 are	 also	 concerns	 that	 cross-pollination	 would	 affect
organic	farming	and	honey	production.
Some	farmer	associations	go	as	far	as	to	say	the	crop	would	not	only
affect	 the	 environment,	 but	 also	 affect	 reproductive	 health,
immunity	and	disease-resistance	capacity	of	the	people.

Scientists	and	activists	are	also	suspicious	about	the	“secretive	manner”
in	 which	 GEAC	 is	 trying	 to	 approve	 GM	Mustard.	 Demands	 to	 reveal
safety	data	regarding	 trials	of	genetically	modified	 (GM)	mustard	have
been	stalled	by	the	ministry	by	asking	for	extensions	from	CIC	(Central
Information	Commission).

Considering	the	critical	nature	of	the	issues	and	the	impact	it	will	have
on	our	lives,	the	government	should	not	hide	critical	data	and	deny	all
parties	a	chance	to	vet	its	findings.
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Who	developed	DMH-11?

The	 GM	 mustard	 variety,	 technically	 called	 “DMH	 11”,	 has	 been
developed	by	Delhi	University’s	Centre	for	Genetic	Manipulation	of	Crop
Plants,	led	by	Prof	Deepak	Pental.

The	 project,	 worth	 Rs	 70	 crore,	 was	 jointly	 funded	 by	 the
biotechnology	 department	 and	 the	 National	 Dairy	 Development
Board,	 which	 owns	 the	 popular	 food	 brands	 Mother	 Dairy	 and
Dhara	edible	oil.
Deepak	Pental	said	that	his	product	had	three	genes	from	rapeseed
that	had	been	deregulated	 for	consumption	by	Canada	 in	1996,	by
US	in	2002	and	Australia	in	2003.
Pental’s	 team	 has	 used	 a	 “Barnase”	 gene	 isolated	 from	 a	 soil
bacterium	called	Bacillus	amyloliquefaciens.	It	codes	for	a	protein
that	 impairs	pollen	production	and	renders	 the	plant	 into	which	 it
has	been	introduced	male-sterile.
This	 male-sterile	 plant	 is	 crossed	 with	 a	 fertile	 parental	 line,
containing,	 in	 turn,	 another	 gene,	 “Barstar”,	 from	 the	 same
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bacterium	 that	 blocks	 the	 action	 of	 the	 “Barnase”	 gene.	 The
resultant	 progeny,	 having	 both	 the	 foreign	 genes,	 is	 a	 hybrid
mustard	 plant	 that	 is	 not	 only	 high-yielding,	 but	 also	 fertile	 and
capable	of	producing	seed/grain	(thanks	to	the	“Barstar”	gene	in	the
second	fertile	line).

Note:	Hybrids	are	normally	obtained	by	crossing	two	genetically	diverse
plants	 from	 the	 same	 species.	 The	 first-generation	 offspring	 resulting
from	it	has	higher	yields	than	what	either	of	the	parents	is	individually
capable	 of	 giving.	 But	 there	 is	 no	 natural	 hybridisation	 system	 in
mustard,	 unlike	 in,	 say,	 cotton,	 maize	 or	 tomato.	 This	 is	 because	 its
flowers	contain	both	the	female	(pistil)	and	male	(stamen)	reproductive
organs,	making	 the	 plant	 naturally	 self-pollinating.	 To	 the	 extent	 that
the	egg	cells	of	one	plant	cannot	be	 fertilised	by	 the	pollen	discharged
from	 the	 stamen	 of	 another,	 it	 restricts	 the	 scope	 for	 developing
hybrids.

How	 have	 the	 seed	 companies	 reacted	 to	 strict	 regulation	 of	 GM
crops	by	India?

Major	 international	 seed	 companies	 in	 India	 formed	 an	 alliance	 on
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26th	 August,	 seeking	 the	 support	 of	 their	 peers	 after	 a	 flurry	 of
regulatory	 steps	 in	 recent	months	by	Prime	Minister	Narendra	Modi’s
government.	 The	 newly-formed	 Federation	 of	 Seed	 Industry	 of	 India
(FSII)	says	its	goal	is	to	address	difficulties	in	the	industry.

Earlier	this	week	Monsanto	had	withdrawn	an	application	to	sell	its
next-generation	genetically	modified	(GM)	cotton	seeds	in	India	on
concerns	over	the	security	of	its	intellectual	property.
Monsanto	objected	to	a	government	proposal	that	would	force	it	to
share	its	technology	with	local	seed	companies.	It	has	also	taken	the
government	 to	 court	 over	 a	 cut	 in	 the	 royalty	 it	 gets	 from	 seed
companies	for	licensing	use	of	its	patented	technology.
Sharing	 the	 concern	 of	 Monsanto,	 Sharad	 Khurana,	 country
manager	 for	 DuPont	 Pioneer	 said,	 “I	 would	 always	 want	 a	 very
transparent	system	around	licensing,”	said.	“Forceful	licensing	stifles
innovation.	Nobody	would	want	to	invest.”

The	 alliance	 is	 a	 show	 of	 solidarity	 with	 Monsanto,	 which	 has
operated	in	India	for	decades	but	is	now	being	investigated	by	the	anti-
trust	regulator	on	whether	it	misused	its	near-monopoly	on	GM	cotton
seeds	to	jack	up	prices.
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Environment	-	NGT	is	making	the	polluters	pay

The	 National	 Green	 Tribunal	 (NGT)’s	 two	 landmark	 judgments	 last
week	 are	 important	 instances	 of	 the	 NGT	 exercising	 its	 power	 to	 fix
liability	and	hold	private	companies	responsible	for	the	environmental
damage	 they	 cause.	 These	 judgments	 set	 a	 precedent	 for	 shifting	 the
monetary	 responsibility	 of	 rectifying	 ecological	 damage	 from	 the
government	 to	 the	 private	 actors	 responsible	 for	 causing	 the
damage.	 Knappily	 explores	 these	 unprecedented	 judgments	 and	 its
implications.

What	are	the	two	recent	verdicts	of	the	NGT?
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The	National	Green	Tribunal	(NGT)	covered	new	ground	for	the	‘polluter
pays’	principle	by	invoking	it	in	two	landmark	judgments.

First	on	19th	August,	it	ordered	GVK	group	firm	Alaknanda	Hydro
Power	Co.	Ltd.,	a	hydroelectric	power	company,	to	pay	Rs	9	crore
as	 compensation	 to	people	affected	by	Uttarakhand	 floods	 in	2013
because	 the	 dam	 constructed	 by	 the	 company	 contributed	 to	 the
flooding	experienced	by	residents	of	the	region.

Second	 on	 23rd	 August,	 it	 fined	 Delta	 Marine	 Shipping	 Co.,	 a
marine	shipping	company,	Rs	100	crore	for	the	oil	spill	and	ensuing
ecological	damage	caused	when	one	of	the	company’s	ships	sank	off
the	coast	of	Mumbai	in	2010.
Alaknanda	 is	 the	 first	 time	 that	 a	 private	 company	has	 been	 held
responsible	for	damage	precipitated	by	a	natural	disaster.
It	was	also	 the	 first	 time	 that	 the	NGT	has	used	 the	 ‘polluter	pays’
principle	to	fine	a	marine	shipping	company	for	causing	ecological
damage.

While	 the	 two	 cases	 are	 similar	 in	 their	 use	 of	 the	 ‘polluter	 pays’
principle,	 the	 difference	 lies	 in	 the	 population	 affected.	 In	 the	marine
case,	 the	 judgment	 on	 the	 2011	 oil	 spill,	 which	 mostly	 impacted	 the
ecological	system	and	not	a	particular	community,	has	arrived	“too	late
in	many	 ways	 for	 rectifying	 the	 ecological	 damage.”	 In	 the	 Alaknanda
case,	a	specific	group	of	people	was	directly	affected	by	the	action	and
inaction	of	Alaknanda	Hydro	Power	and	compensation	will	have	to	be
distributed	to	residents	of	the	affected	region.
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Why	 is	Alaknanda	Hydro	Power	not	being	given	 the	benefit	of	 ‘the
act	of	God’?

Until	now,	companies	would	use	an	“act	of	God”	defence	to	shun	liability
for	 the	 damage	 caused	 and	 instead	 ascribe	 it	 to	 floods	 and	 natural
disasters.	GVK	also	argued	before	NGT	that	the	floods	were	an	 ‘act	of
god’	and	so	it	had	nothing	to	do	with	the	damage	caused.

However,	 the	 tribunal	determined	that	 the	cloud	burst	on	 June	16
and	17,	2013,	caused	extreme	amounts	of	rainfall	in	the	region	that
collected	 in	 the	 dam’s	 reservoir.The	 company’s	 subsequent
decision	to	open	the	dam’s	sluice	gates	“resulted	in	a	massive	flow
of	water	suddenly	sweeping	away	the	muck	dumped	on	the	river	body
and	 carrying	 it	 to	 the	 villages	 and	 the	 area	 flooded	 by	 the	 floods,”
stated	the	judgment.
It	also	pointed	out	that	the	Ministry	of	Environment	and	Forest	had
sounded	an	alarm	regarding	the	muck	disposal.
The	 tribunal	 noted	 the	 company’s	 negligence	 when	 it	 came	 to
executing	 safety	 measures	 for	 disposing	 of	 the	 muck	 generated
during	the	dam’s	construction,	another	factor	that	exacerbated	the
flood-related	damage.
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The	bench,	thus,	said	that	“having	regard	to	these	known	conditions,
human	 foresight	 could	 have	 reasonably	 anticipated	 that	 laxity	 in
taking	 timely	protective	measures	such	as	slope	dressing,	 terracing,
toe	walls	covering	the	top	soil	at	the	permanent	muck	disposal	sites
would	 prove	 disastrous	 to	 the	 environment,	 particularly,	 to	 the
human	beings.”

Using	 the	 legal	 definition	 of	 ‘accident’,	 which	 means	 “an	 accident
involving	a	fortuitous	or	sudden	or	unintended	occurrence”,	 the	 tribunal
determined	 that	 the	 loss	 of	 damage	 and	 property	 suffered	 by	 the
applicants	was	indeed	accidental.

However,	it	still	charged	the	company	with	paying	compensation	to
those	affected	by	the	Uttarakhand	floods	by	invoking	the	principle
of	no-fault	liability.
The	 tribunal	 concluded	 by	 issuing	 directions,	 starting	 with:
“Alaknanda	Hydro	Power	Co.	Ltd.-GVK	 to	deposit	 an	amount	of	Rs.
9,26,42,795	as	compensation	to	the	victims	within	a	period	of	30	days
from	the	date	of	order.”

Note:	The	principle	of	no-fault	liability	is	applied	when	the	defendant	in
a	 case	 is	 held	 liable	 and	 expected	 to	 pay	 compensation	 even	 if	 their
actions	are	not	responsible	for	the	damage	caused.KNAPPIL
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When	 did	 the	 NGT	 find	 the	 conduct	 of	 Delta	 Marine	 Corp
questionable?

The	bench	said	sinking	of	the	ship	was	“a	clear	case	where	negligence	is
attributable	to	the	four	firms”	and	added	that	it	was	not	a	case	of	sinking
of	 a	 ship	 by	 “accident	 simpliciter”.	 It	 also	 held	 the	 respondents	 to	 be
defaulting	 entities	which	 had	 adopted	 the	 “most	 careless	 and	 reckless
attitude”	in	protecting	the	marine	environment.

“The	ship	had	developed	mechanical	and	technical	snags	at	Colombo	and
Singapore	and	the	Master	of	the	ship	had	asked	for	help	there	during	its
onward	journey.	There	is	nothing	on	record	to	show	that	ship	owner	and
other	respondents	provided	timely	assistance	to	the	Master	of	the	ship,”	it
said.

The	vessel	that	sank	20	nautical	miles	off	the	South	Mumbai	coast	in
Arabian	Sea	on	August	4,	2011	was	owned	by	Delta	Shipping	Marine
Services	 SA	 while	 Delta	 Navigation	 WLL	 and	 Delta	 Group
International	were	responsible	for	its	voyage.	Adani	Enterprises	Ltd.
was	 the	 intended	 recipient	 of	 the	 ship’s	 cargo	 of	 coking	 coal.The
tribunal	fixed	liability	on	all	four	of	these	firms.
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The	ship,	 sailing	 from	 Indonesia	 to	Dahej	 in	Gujarat,	was	carrying
more	 than	 600,000	 metric	 tonnes	 of	 coal	 besides	 containing	 290
tonnes	of	fuel	oil	and	50	tonnes	of	diesel.
The	resultant	oil	spill	caused	grave	damage	to	the	mangrove	forests
and	marine	ecology	of	the	region.	The	formation	of	tar	balls	on	the
ocean’s	surface	adversely	impacted	aquatic	life	in	the	area	as	well.
The	applicants	even	provided	evidence	to	prove	that	the	dispersants
used	to	clear	the	oil	spill	were	also	harmful	to	the	marine	ecology	of
the	affected	region.

The	bench	further	said	“no	party	from	any	country	in	the	world	has	the
right/privilege	 to	 sail	 an	 unseaworthy	 ship	 to	 the	 Contiguous	 and
Exclusive	Economic	Zone	of	India	and	in	any	event	to	dump	the	same	in
such	waters,	causing	marine	pollution,	damage	or	degradation	thereof.”

Where	is	the	impact	of	the	NGT	being	felt?

These	 judgments	 will	 help	 set	 a	 precedent	 for	 the	 future	 and	 deter
private	 companies	 from	 functioning	 with	 impunity	 and	 under	 the
cover	 of	 governmental	 apathy.	 The	 judgments	 in	 both	 cases
acknowledged	 governmental	 inaction	 in	 dealing	 with	 environmental
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damage.

Imposing	a	fine	on	the	polluter	also	shifts	the	monetary	burden	of
rehabilitating	 the	 environment	 from	 the	 government	 to	 the
responsible	private	company	in	question.
“When	the	government	handles	rehabilitation,	rescue	and	restoration
projects	in	the	aftermath	of	such	cases,	it	draws	from	taxpayer	money
to	do	so”	said	Ritwick	Dutta,	an	environmental	 lawyer	who	served
as	counsel	in	both	cases.

The	NGT	verdict	in	the	Alaknanda	dam	case	is	also	important	because	it
has	ended	up	making	a	strong	case	against	the	building	of	dams.

In	 the	 judgment,	 the	 two-member	 NGT	 bench	 wrote	 that	 it	 was
“within	the	knowledge	of”	the	builders	that	the	dam	was	situated	in
geologically	 sensitive	 Himalayas	 where	 cloudburst	 is	 “not	 a	 rare
phenomena”.
This	has	cleverly	raised	the	larger	question	of	the	viability	of	dams
in	 the	 Himalayas,	 a	 matter	 that	 is	 actually	 before	 the	 Supreme
Court.

Upendra	Baxi,	emeritus	professor	of	 law	at	 the	University	of	Warwick,
wrote	 in	 an	 email,	 “These	 decisions	 are	 truly	 inaugural.	 They	 subject
economic	enterprises	to	a	code	of	environmental	jurisprudence.”KNAPPIL
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Who	is	standing	up	against	new	hydel	power	projects	on	Ganga?

The	ministries	of	environment	and	water	resources	are	at	 loggerheads
over	giving	 clearance	 to	new	hydel	power	projects	on	 the	Ganga	with
the	latter	saying	dams	would	destroy	the	river	in	a	25-page	affidavit	filed
in	the	Supreme	Court	last	month	by	the	Uma	Bharti-led	water	ministry.

The	 apex	 court’s	 case,	 which	 was	 based	 partly	 on	 suo	 motu
cognisance	 of	 the	 2013	 floods,	 has	 been	 dragging	 because	 the
environment	ministry	is	trying	hard	to	justify	dams.
The	 water	 ministry	 is	 of	 the	 view	 that	 hydroelectricity	 has	 been
given	 priority	 because	 it’s	 cheaper	 but	 the	 way	 the	 dam	 projects
have	 been	 planned	 raises	 a	 big	 question	 regarding	 the	 river’s
carrying	capacity.
“The	 tributaries	 Alaknanda,	 Bhagirathi,	 Mandakini,	 and	 the	 Ganga
from	 Devprayag	 onwards	 till	 Ganga	 Sagar,	 should	 remain	 in	 their
current	condition	without	any	disruption	or	diversion	to	improve	the
water	 quality	 and	 restore	 its	 unique	 healing	 and	 self-purifying
properties	 that	 are	 required	 for	 rejuvenation	 of	 this	 holy	 and	 the
national	river,”	the	ministry	added.
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Although	 the	 Ganga	 rejuvenation	 ministry	 doesn’t	 want	 dams,	 the
Prime	Minister’s	Office	has	prodded	the	environment	ministry	to	form
multiple	 technical	 committees	 -	 all	 of	which	 eventually	 spoke	 against
building	dams.

The	 environment	ministry	 has	 said	 it	will	 allow	dams	 based	 on	a
100-year	old	document,	a	treaty	signed	in	1916	between	the	British
colonial	 government	 and	 Hindu	 nationalist	 leader	 Madan	 Mohan
Malviya.	The	treaty	allowed	dams	on	Ganga	as	long	as	they	let	out
1000	cusecs	of	water.
The	 agreement	 predates	 modern	 water	 science	 by	 about	 four
decades,	and	makes	no	sense	today.

The	NGT	judgement	has,	meanwhile,	made	the	case	that	irrespective	of
flows,	 dams	 in	 themselves	 are	 a	 risky	 business	 in	 the	 unpredictable
Himalayan	climate.	Climate	change	will	make	it	only	more	dangerous.

How	do	oil	spills	affect	the	coastal	and	marine	ecosystems?

Oil	 spills	 present	 the	 potential	 for	 enormous	 harm	 to	 deep	 ocean
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and	coastal	fishing	and	fisheries.	The	immediate	effects	of	toxic	and
smothering	oil	waste	may	be	mass	mortality	and	contamination	of
fish	and	other	food	species,	but	long-term	ecological	effects	may	be
worse.
Oil	waste	poisons	the	sensitive	marine	and	coastal	organic	substrate,
interrupting	the	food	chain	on	which	fish	and	sea	creatures	depend,
and	 on	 which	 their	 reproductive	 success	 is	 based.	 Commercial
fishing	enterprises	may	be	affected	permanently.
Wildlife	 other	 than	 fish	 and	 sea	 creatures,	 including	 mammals,
reptiles,	 amphibians,	 and	 birds	 that	 live	 in	 or	 near	 the	 ocean,	 are
also	 poisoned	 by	 oil	 waste.	 The	 hazards	 for	 wildlife	 include	 toxic
effects	 of	 exposure	 or	 ingestion,	 injuries	 such	 as	 smothering	 and
deterioration	 of	 thermal	 insulation,	 and	 damage	 to	 their
reproductive	systems	and	behaviors.
Long-term	ecological	effects	that	contaminate	or	destroy	the	marine
organic	 substrate	 and	 thereby	 interrupt	 the	 food	 chain	 are	 also
harmful	 to	 the	 wildlife,	 so	 species	 populations	 may	 change	 or
disappear.
Coastal	 areas	 are	 usually	 thickly	 populated	 and	 attract	 many
recreational	 activities	 and	 related	 facilities	 that	 have	 been
developed	 for	 fishing,	 boating,	 snorkeling	 and	 scuba	 diving,
swimming,	nature	parks	and	preserves,	beaches,	and	other	resident
and	tourist	attractions.
Oil	 waste	 that	 invades	 and	 pollutes	 these	 areas	 and	 negatively
affects	human	activities	can	have	devastating	and	long-term	effects
on	the	local	economy	and	society.

((( 	)))
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Environment	-	September	16,	1987:	Montreal	Protocol	is
agreed	upon

On	this	day,	29	years	ago,	a	group	of	nations	agreed	in	Montreal	to	set
goals	 to	 protect	 the	 ozone	 layer	 by	 phasing	 out	 the	 ozone-depleting
chemicals	 (ODCs).	 The	 Montreal	 Protocol	 is	 perhaps	 the	 only
international	 environmental	 treaty	 that	 has	 worked,	 and	 it	 is	 an
example	 of	 what	 global	 co-operation	 can	 achieve	 for	 everyone.
However,	 divergent	 opinions	 have	 emerged	 on	 the	 time	 frame	 for
freezing	the	ODCs. KNAPPIL
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What	led	to	the	Montreal	Protocol?

Montreal	 Protocol,	 formally	Montreal	 Protocol	 on	 Substances	 That
Deplete	 the	 Ozone	 Layer,	 is	 an	 international	 treaty	 to	 regulate	 the
production	 and	 use	 of	 chemicals	 that	 contribute	 to	 the	 depletion	 of
Earth’s	ozone	layer.	Since	its	inception,	the	treaty	has	undergone	eight
revisions.

In	1973,	the	chemists	Frank	Sherwood	Rowland	and	Mario	Molina,
who	 were	 then	 at	 the	 University	 of	 California,	 Irvine,	 began
studying	the	impacts	of	CFCs	(Chlorofluorocarbons)	 in	the	Earth’s
atmosphere.
They	discovered	that	CFC	molecules	were	stable	enough	to	remain
in	 the	 atmosphere	 until	 they	 got	 up	 into	 the	 middle	 of	 the
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stratosphere	 where	 they	 would	 finally	 be	 broken	 down	 by
ultraviolet	radiation	releasing	a	chlorine	atom.
They	 proposed	 that	 these	 chlorine	 atoms	 might	 be	 expected	 to
cause	 the	 breakdown	 of	 large	 amounts	 of	 ozone	 (O3)	 in	 the
stratosphere.
Several	 other	 scientists	 had	 independently	 proposed	 that	 chlorine
could	 catalyze	ozone	 loss,	but	none	had	 realized	 that	CFCs	were	a
potentially	large	source	of	chlorine.
The	 Rowland-Molina	 hypothesis	 was	 strongly	 disputed	 by
representatives	 of	 the	 aerosol	 and	 halocarbon	 industries,	 led	 by
DuPont.
In	 1985,	 British	 Antarctic	 Survey	 scientists	 Joe	 Farman,	 Brian
Gardiner	 and	 Jonathan	 Shanklin	 published	 results	 of	 abnormally
low	 ozone	 concentrations	 above	 Halley	 Bay	 near	 the	 South	 Pole.
They	speculated	that	this	was	connected	to	increased	levels	of	CFCs
in	the	atmosphere.
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Why	is	CFC	harmful	to	the	Ozone	layer?

The	ozone	layer	or	ozone	shield	is	a	region	of	Earth’s	stratosphere
that	absorbs	most	of	the	Sun’s	ultraviolet	(UV)	radiation.
This	layer	is	mainly	found	in	the	lower	portion	of	the	stratosphere,
from	approximately	20	to	30	kilometres	above	Earth,	although	the
thickness	varies	seasonally	and	geographically
The	layer	contains	high	concentrations	of	ozone	(O3)	in	relation	to
other	parts	of	the	atmosphere.	The	ozone	layer	contains	less	than	10
parts	per	million	of	ozone,	while	the	average	ozone	concentration	in
Earth’s	atmosphere	as	a	whole	is	about	0.3	parts	per	million.
The	 layer	 absorbs	 97	 to	 99	 percent	 of	 the	 Sun’s	 medium-
frequency	 ultraviolet	 light	 (from	 about	 200	 nm	 to	 315	 nm
wavelength),	 which	 otherwise	 would	 potentially	 damage
exposed	life	forms	near	the	surface.
CFCs	affect	the	ozone	layer	by	destroying	ozone	molecules.	CFCs	are
normally	 stable	molecules,	 but	when	Ultra	 Violet	 (UV)	 rays	 strike
them,	 they	 are	 broken	 down	 to	 release	 the	 chlorine	 atom.
According	 to	 Environmental	 Protection	 Agency,	a	 single	 chlorine
atom	can	destroy	tens	of	thousands	of	ozone	molecules.
The	 environmental	 consequence	 is	 that,	 since	 stratospheric	 ozone
absorbs	 most	 of	 the	 ultraviolet-B	 (UV-B)	 radiation	 reaching	 the
surface	of	the	planet,	depletion	of	the	ozone	layer	by	CFCs	would
lead	to	an	increase	in	UV-B	radiation	at	the	surface,	resulting	in
an	increase	in	skin	cancer	and	other	impacts	such	as	damage	to
crops	and	to	marine	phytoplankton.
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When	was	the	Montreal	Protocol	signed?

Vienna	Convention	came	first:	In	1985,	20	nations,	including	most
of	 the	major	CFC	producers,	 signed	 the	Vienna	Convention,	which
established	 a	 framework	 for	 negotiating	 international	 regulations
on	 ozone-depleting	 substances.	 It,	 however,	 did	 not	 set	 any
reduction	 goals	 for	 the	 use	 of	 CFCs	 and	 neither	 was	 it	 legally
binding.
On	16	September,	1987,	a	group	of	countries	agreed	to	set	goals	to
protect	the	ozone	layer	by	phasing	out	the	production	of	numerous
substances,	known	as	ozone-depleting	 chemicals	 (ODCs)	 that	 are

responsible	for	ozone	depletion.	The	agreement	was	enforced	on	1st

January	1989	and	came	to	be	known	as	the	Montreal	Protocol.
The	Montreal	Protocol	includes	a	unique	adjustment	provision	that
enables	 the	 Parties	 to	 the	 Protocol	 to	 respond	 quickly	 to	 new
scientific	 information	 and	 agree	 to	 accelerate	 the	 reductions
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required	on	chemicals	already	covered	by	the	Protocol.
The	 initial	 agreement	was	 designed	 to	 reduce	 the	 production	 and
consumption	of	several	types	of	ODCs	to	80	percent	of	1986	levels
by	1994	and	50	percent	of	1986	levels	by	1999.
It	is	important	to	note	that	ODC	phase-out	schedules	differ	between
developed	 and	 developing	 countries.	 The	 period	 for	 developing
countries	 to	 come	 into	 compliance	 is	 slightly	 longer,	 owing	 to	 the
fact	 that	 they	 have	 fewer	 technical	 and	 financial	 resources	 to
introduce	substitutes.
Initially	 signed	 by	 46	 countries,	 the	 treaty	 now	 has	 nearly	 200
signatories.
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Where	is	the	Montreal	Protocol	successful?

Climate	projections	indicate	that	the	ozone	layer	will	return	to	1980
levels	between	2050	and	2070.
Since	 the	 Montreal	 Protocol	 came	 into	 effect,	 the	 atmospheric
concentrations	 of	 the	 most	 important	 chlorofluorocarbons	 and
related	 chlorinated	 hydrocarbons	 have	 either	 leveled	 off	 or
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decreased.
Halons	 are	 the	 unreactive	 gaseous	 compounds	 of	 carbon	 with
bromine	 and	 other	 halogens,	 used	 in	 fire	 extinguishers,	 but	 now
known	 to	 damage	 the	 ozone	 layer.	 Halon	 concentrations	 have
continued	 to	 increase,	 as	 the	 halons	 presently	 stored	 in	 fire
extinguishers	are	released,	but	 their	 rate	of	 increase	has	 slowed
and	 their	 abundances	 are	 expected	 to	 begin	 to	 decline	 by	 about
2020.
While	 there	 have	 been	 reports	 of	 attempts	 by	 individuals	 to
circumvent	 the	 ban,	 e.g.	 by	 smuggling	CFCs	 from	undeveloped	 to
developed	nations,	the	overall	level	of	compliance	has	been	high.
Scientific	 evaluation	 of	 the	 effects	 of	 the	Montreal	 Protocol	 states,
“The	 Montreal	 Protocol	 is	 working:	 There	 is	 clear	 evidence	 of	 a
decrease	 in	 the	 atmospheric	 burden	 of	 ozone-depleting	 substances
and	some	early	signs	of	stratospheric	ozone	recovery”.
Statistical	analysis	from	2010	shows	a	clear	positive	signal	from	the
Montreal	Protocol	to	the	stratospheric	ozone.
As	 a	 result	 of	 this	 international	 agreement,	 the	 ozone	 hole	 in
Antarctica	is	slowly	recovering.
Due	 to	 its	 widespread	 adoption	 and	 implementation	 it	 has	 been
hailed	as	an	example	of	exceptional	international	co-operation,	with
Kofi	Annan	quoted	as	saying	that	“perhaps	the	single	most	successful
international	agreement	to	date	has	been	the	Montreal	Protocol”
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Who	assists	the	developing	countries	in	meeting	their	commitments?

The	 Multilateral	 Fund	 for	 the	 Implementation	 of	 the	 Montreal
Protocol	assists	developing	countries	meet	their	Montreal	Protocol
commitments.	It	was	established	in	1991.
The	main	objective	of	the	Fund	is	to	assist	those	developing	country
parties	 to	 the	 Montreal	 Protocol	 whose	 annual	 per	 capita
consumption	and	production	of	ozone	depleting	substances	(ODS)	is
less	 than	 0.3	 kg	 to	 comply	 with	 the	 control	 measures	 of	 the
Protocol.	Currently,	147	of	the	196	Parties	to	the	Montreal	Protocol
meet	these	criteria
It	embodies	 the	principle	agreed	at	 the	United	Nations	Conference
on	Environment	and	Development	in	1992	(the	Earth	Summit)	that
countries	 have	 a	 common	 but	 differentiated	 responsibility	 to
protect	and	manage	the	global	commons.
It	 is	managed	by	an	Executive	Committee	with	equal	membership
from	developed	and	developing	countries.	The	Fund	Secretariat	 in
Montreal	assists	the	Committee	in	this	task.
Since	 1991,	 the	 Fund	 has	 approved	 activities	 including	 industrial
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conversion,	 technical	 assistance,	 training	 and	 capacity	 building
worth	over	US	$3.0	billion.

How	important	is	the	upcoming	meet	on	this	Protocol?

Currently,	 there	 is	 wide	 divergence	 on	 the	 timing	 of	 the
Hydrofluorocarbon	(HFC)	phase-down	schedule.
The	developed	countries	have	the	most	ambitious	proposal,	with	a
freeze	on	HFC	use	for	developing	countries	to	begin	in	2021.
China	 and	 Pakistan	 are	 proposing	 2025–2026	 as	 their	 preferred
freeze	years.	Saudi	Arabia	and	other	Gulf	States	suggested	2028,	and
Iran	2029.	India,	seeking	to	continue	HFC	growth	for	another	15
years,	is	proposing	a	freeze	in	2031.
The	 10-year	 gap	 between	 leading	 and	 lagging	 proposals	 makes	 a
major	 environmental	 difference:	 waiting	 for	 the	 developing
countries	 to	 freeze	 in	 2031	 would	 allow	 at	 least	 15	 billion	 extra
Carbon	Dioxide	equivalent	tons	of	HFC	use	—	close	to	half	the	entire
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world’s	CO2	output	for	an	entire	year.
The	 upcoming	 meet	 in	 Kigali	 (capital	 of	 Rwanda)	 has	 gained
tremendous	 significance	as	 recently,	 some	of	 the	most	 vulnerable
countries	 in	 the	world	urged	 that	 they	want	 leaders	 to	agree	 to	a
strong	agreement	to	phase	down	hydrofluorocarbons	(HFCs)	this
year	 under	 the	 Montreal	 Protocol.	 They	 are	 seeking	 an	 early
phase-down	 of	 the	 HFCs	 and	 hence	 demanding	 ambitious	 freeze
dates.	 Note:	 The	 members	 of	 the	 Pacific	 Islands	 (vulnerable
countries)	 Forum	 account	 for	 less	 than	 2	 percent	 of	 global
emissions,	 with	 many	 island	 stands	 accounting	 for	 less	 than	 0.01
percent	of	global	emissions.	But	these	states	have	already	suffered
devastating	storms	and	cyclones	of	increasing	severity	and	flooding.

((( 	)))
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Environment	-	The	Climate	deal	is	around	the	corner

The	United	Nations	(UN)	is	rushing	to	get	countries	to	ratify	the	Paris
climate	change	deal.	With	27	countries	already	having	signed	the	deal,	it
is	 looking	 to	 get	 ratifications	 from	 20	 more	 countries	 this	 week	 and
manage	 few	 more	 before	 the	 Conference	 of	 Parties	 (COP)	 22	 at
Marrakesh	in	November,	thereby	inching	closer	to	the	‘double	55	mark’
that	would	activate	the	Paris	deal.
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What	does	the	UN	feel	about	the	Paris	deal?

U.N.	officials	have	said	they	are	optimistic	that	the	Paris	climate	change
agreement	 will	 enter	 into	 force	 by	 the	 end	 of	 2016,	 with	 at	 least	 20
countries	 indicating	 they	 will	 join	 it	 at	 a	 U.N.	 event	 on	 Sept.	 21,
adding	to	the	27	that	have	already	done	so.

U.N.	 Secretary-General	 Ban	 Ki-moon	 has	 invited	 states	 to	 deposit
their	instruments	of	ratification	or	approval	of	the	Paris	deal	at	the
one-hour	event	on	Wednesday.
Leaders	from	Mexico	and	Brazil	are	among	those	expected	to	hand
Ban	Ki-moon	their	instruments	of	ratification	at	UN	headquarters.
Countries	like	Chile	and	Argentina	are	also	expected	to	be	on	that
list.	 But	 Wednesday’s	 entrants	 are	 not	 likely	 to	 bring	 enough
emissions	to	the	table	to	tip	the	deal	into	force.
Leaders	whose	countries	are	not	yet	ready	to	join	but	plan	to	do	so
this	 year	 have	 been	 invited	 to	 contribute	 videos	 expressing	 their
commitment.

To	take	effect,	the	Paris	climate	agreement	that	was	negotiated	at	the	UN
summit	in	Paris	last	year	needs	ratification	by	at	least	55	parties	to	the
United	 Nations	 Framework	 Convention	 on	 Climate	 Change,
representing	at	least	55	per	cent	of	global	emissions.

“When	we	start	to	look	at	the	countries	that	are	joining	the	agreement	and
the	countries	that	are	going	to	commit	to	join	before	the	end	of	the	year,	we
are	absolutely	certain	 that	we	will	have	 the	Paris	Agreement	on	climate
change	entering	 into	 force	by	 the	end	of	2016,”	 said	David	Nabarro,	Ban
Ki-moon’s	 special	 advisor	 on	 the	 2030	 Agenda	 for	 Sustainable
Development.
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Why	is	there	optimism	about	the	deal?

The	 UN	 secretary	 general’s	 chief	 climate	 adviser	 Selwin	 Hart	 says	 20
countries	 plan	 to	 ratify	 the	 Paris	 climate	 deal	 in	 New	 York	 on	 21
September,	raising	hopes	the	treaty	could	go	live	this	year.

Experts	with	the	World	Resources	Institute	calculate	that	if	all	 the
nations	 that	 have	 said	 publicly	 they	 will	 join	 the	 Paris
agreement	this	year	fulfill	that	pledge,	it	could	begin	in	2016.
Nations	are	expected	to	meet	again	Nov.	7	for	yet	another	round	of
U.N.	negotiations,	this	time	in	Marrakesh,	for	the	22nd	Conference
of	 the	 Parties	 to	 the	 U.N.	 Framework	 Convention	 on	 Climate
Change	(COP	22).	For	Paris	to	be	in	effect	on	the	first	day	of	those
talks,	the	double	55	thresholds	would	need	to	be	met	by	Oct.	7.
So	 far	 27	 countries	 including	 the	 US	 and	 China	 have	 formally
approved	 the	 agreement,	 accounting	 for	 just	 over	 40%	 of	 global
greenhouse	gas	emissions.
With	 the	 top	 two	 global	 Greenhouse	Gas	 (GHG)	 emitters	 –	 U.S.
and	 China	 -	 ratifying	 the	 treaty	 ahead	 of	 the	 G20	 summit	 in
Hangzhou,	 China,	 all	 eyes	 are	 now	 fixed	 on	 the	 other	 top	 global
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emitters	-	EU,	India,	Japan,	Russia,	Brazil,	Canada,	Indonesia	and
Mexico	–	to	see	when	they	will	be	following	suit.

Hart	raised	hopes	the	European	Union	could	also	join	this	year.	The	bloc
had	said	2017	might	be	more	realistic	if	it	needed	all	28	member	states	to
gain	domestic	approval.

Japan	and	Canada	have	 said	 they	plan	 to	 ratify	 the	deal	 this	 year,
and	 their	 accession	would	 bring	 the	 deal	 closer	 to	 the	 55	 percent
mark.
India	 has	 not	 explicitly	 promised	 ratification	 in	 2016.	 Prime
Minister	Narendra	Modi’s	government	appears	to	have	reached	the
conclusion	 that	 it	 could	 ratify	 without	 parliamentary	 action	 —	 a
position	 that	 could	 facilitate	 earlier	 action	 by	 the	 world’s	 fourth-
largest	emitter.
According	 to	 an	 earlier	 World	 Resources	 Institute	 calculation,	 if
along	with	U.S.	and	China,	all	the	other	mentioned	top	emitters	take
action,	 then	 over	 70	 per	 cent	 of	 the	 global	GHG	 emissions	will	 be
covered.

“We	are	seeing	many	countries	racing	towards	the	finish	line,”	said	Hart.
“We	 have	made	 incredible	 process	 to	 cross	 those	 thresholds..it	 usually
takes	years,	 decades	and	 sometimes	never	 to	 cross	 these	 thresholds	 for
entry	into	force”	said	Hart.
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When	was	the	deal	agreed	upon?

At	the	2015	United	Nations	Climate	Change	Conference	or	Conference	of
Parties	(COP)	21	that	was	held	in	Paris,	France,	from	30	November	to	12
December	 2015,	 the	 world’s	 nations	 adopted	 the	 first	 international
agreement	to	limit	the	causes	of	anthropogenic	climate	change.

The	 aim	 of	 the	 convention	 is	 described	 in	 Article	 2,	 “enhancing	 the
implementation”	of	the	UNFCCC	through:

Holding	 the	 increase	 in	 the	 global	 average	 temperature	 to	 well
below	2 °C	above	pre-industrial	levels	and	to	pursue	efforts	to	limit
the	 temperature	 increase	 to	 1.5 °C	 above	 pre-industrial	 levels,
recognizing	 that	 this	 would	 significantly	 reduce	 the	 risks	 and
impacts	of	climate	change;
Increasing	 the	 ability	 to	 adapt	 to	 the	 adverse	 impacts	 of	 climate
change	 and	 foster	 climate	 resilience	 and	 low	 greenhouse	 gas
emissions	 development,	 in	 a	manner	 that	 does	 not	 threaten	 food
production;
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Making	 finance	 flows	 consistent	 with	 a	 pathway	 towards	 low
greenhouse	gas	emissions	and	climate-resilient	development.

Furthermore,	Countries	aim	to	peak	greenhouse	gas	emissions	as	soon
as	 possible	 and	 achieve	 a	 balance	 between	 sources	 and	 sinks	 of
greenhouse	gases	in	the	second	half	of	this	century.

The	contribution	that	each	individual	country	should	make	in	order	to
achieve	the	worldwide	goal	are	determined	by	all	countries	individually
and	called	“nationally	determined	contributions”	(NDCs).

Article	3	requires	them	to	be	“ambitious”,	“represent	a	progression
over	time”	and	set	“with	the	view	to	achieving	the	purpose	of	 this
Agreement”.
The	contributions	should	be	reported	every	five	years	and	are	to
be	 registered	 by	 the	 UNFCCC	 Secretariat.	 Each	 further	 ambition
should	 be	 more	 ambitious	 than	 the	 previous	 one,	 known	 as	 the
principle	of	‘progression’.
Countries	 can	 cooperate	 and	 pool	 their	 nationally	 determined
contributions.	 The	 Intended	Nationally	Determined	Contributions
pledged	 during	 the	 2015	 Climate	 Change	 Conference	 serve	 as	 the
initial	nationally	determined	contribution.
Global	 stocktake	 -	 The	 implementation	 of	 the	 agreement	 by	 all
member	 countries	 together	will	 be	 evaluated	 every	 5	 years,	 with
the	first	evaluation	in	2023.	The	outcome	is	to	be	used	as	input	for
new	 nationally	 determined	 contributions	 of	 member	 states.	 The
stocktake	 will	 not	 be	 of	 contributions/achievements	 of	 individual
countries	 but	 a	 collective	 analysis	 of	what	 has	 been	 achieved	 and
what	more	needs	to	be	done.
$100	billion	a	year	 in	climate	 finance	 for	developing	countries	by
2020,	with	a	commitment	to	further	finance	in	the	future.
Developed	countries,	which	have	polluted	for	longer,	are	expected
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to	take	“the	lead”	on	absolute	emissions	cuts.
Developing	nations	which	 still	need	 to	burn	coal	and	oil	 to	power
growing	populations,	 are	 encouraged	 to	 enhance	 their	 efforts	 and
“move	over	time”	to	cuts.

The	Paris	Agreement	has	a	‘bottom	up’	structure	in	contrast	to	most
international	 environmental	 law	 treaties	 which	 are	 ‘top	 down’,
characterised	by	standards	and	 targets	 set	 internationally,	 for	 states	 to
implement.

The	Paris	deal	is	the	world’s	first	comprehensive	climate	agreement.

Where	do	the	real	challenges	lie?

There	was	much	 excitement	 and	 euphoria	when	 the	 draft	 agreement
was	signed	at	the	Paris	climate	conference	in	December	2015.	But	there
are	questions	if	the	Paris	Agreement	coming	into	force	will	really	make
any	significant	difference,	 since	 there	are	many	underlying	 issues	and
challenges	 that	 have	 not	 been	 addressed	 in	 the	 Paris	 Climate
Agreement.
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The	Paris	Agreement	may	be	the	best	deal	that	could	have	been	struck,
given	the	limits	of	the	political	and	economic	environment,	but	it	does
not	 mean	 that	 it	 has	 done	 what	 is	 necessary	 to	 protect	 the	 life
support	systems	of	the	actual	environment.

According	to	a	study	published	in	Nature	June	2016,	current	country
pledges	 are	 too	 low	 to	 lead	 to	 a	 temperature	 rise	 below	 the	 Paris
Agreement	temperature	limit	of	well	below	2	°C
The	 fact	 that	most	 of	 the	 agreement	 consists	 of	 promises	 or	 aims
and	 not	 firm	 commitments	 has	 angered	 many	 climate	 change
experts.
Institutional	asset	owners	associations	and	think-tanks	such	as	 the
World	 Pensions	 Council	 (WPC)	 have	 also	 observed	 that	 the	 stated
objectives	of	the	Paris	Agreement	are	implicitly	“predicated	upon	an
assumption	 –	 that	 member	 states	 of	 the	 United	 Nations,	 including
high	polluters	 such	as	China,	 the	US,	 India,	Brazil,	 Canada,	Russia,
Indonesia	and	Australia,	which	generate	more	 than	half	 the	world’s
greenhouse	gas	emissions,	will	somehow	drive	down	their	carbon
pollution	 voluntarily	 and	 assiduously	 without	 any	 binding
enforcement	mechanism	to	measure	and	control	CO2	emissions
at	 any	 level	 from	 factory	 to	 state,	 and	 without	 any	 specific
penalty	gradation	or	fiscal	pressure	(for	example	a	carbon	tax)
to	discourage	 bad	behaviour.	 A	 shining	 example	 of	 what	 Roman
lawyers	 called	 circular	 logic:	 an	 agreement	 (or	 argument)
presupposing	in	advance	what	it	wants	to	achieve.”
The	 Paris	 Agreement	 failed	 to	 acknowledge	 the	 need	 to
decarbonise	the	world	economy,	and	made	no	reference	 to	 fossil
fuels	such	as	crude	oil	and	coal	in	the	agreement.
Technologies	and	actions	have	not	been	prescribed	to	halt	growth	of
climate-destructive	industries.
While	 many	 countries	 have	 signed	 the	 agreement,	 the	 ground
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reality	is	that	the	interests	and	responsibilities	among	the	countries
diverge	widely,	 ranging	 from	 the	 post-industrial	 economies	 of	 the
global	north,	 to	 industrialising	nations	 such	as	China	and	 India,	 to
the	 most	 vulnerable	 nations	 already	 facing	 climate	 change
disruptions,	such	as	Kiribati,	Tuvalu,	ad	Vanuatu.
Enforcement	of	the	agreement	is	non-adversarial	and	non-punitive,
which	 implies	 that	 actions	 by	 countries	 depend	 on	 peer	 pressure.
There	 are	 no	 legal	 enforcement	 mechanisms	 for	 non-
compliance.Targets	 remain	 voluntary	 and	 the	 required	 actions
are	unspecified	and	appear	daunting.

All	 these	 measures	 are	 making	 environmentalists,	 climate	 change
activists	 and	 NGOs	 around	 the	world	 skeptical	 of	 the	 real	 change	 the
Paris	climate	change	agreement	could	make.

Who	are	the	world’s	biggest	polluters?

Historically,	 the	 United	 States	 of	 America	 comes	 first	 by	 a	 huge
margin.	Analysis	 from	the	World	Resources	 Institute	states	 the	US
produced	 27%	 of	 the	 world’s	 total	 carbon	 dioxide	 emissions
between	1850	and	2011.
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Today,	China	is	the	world’s	largest	emitter	of	greenhouse	gases,
producing	 nearly	 a	 quarter	 of	 the	 world’s	 emissions.	 In	 2010,	 it
overtook	 the	US	 to	become	the	biggest	producer	and	consumer	of
energy	in	the	world.
India	 is	 the	 world’s	 third	 biggest	 greenhouse	 gas	 emitter	 (not
including	the	European	Union)	but	has	pledged	to	source	40%	of	its
electricity	 from	 renewable	 and	 low-carbon	 sources	 by	 2030.	 The
country	is	home	to	13	of	the	20	most	polluted	cities	in	the	world,
according	to	a	World	Health	Organization	report.
The	Russian	Federation	comes	next,	and	even	its	proposals	to	curb
emissions	have	been	criticised	by	many	for	being	inadequate.
Brazil	comes	fifth.	Tropical	deforestation	is	a	major	cause	of	global
warming	but	Brazil	has	made	 significant	 efforts	 to	 crack	down	on
the	 cutting	 down	 of	 forests	 to	make	way	 for	 grasslands	 for	 cattle
grazing,	logging	and	soy	plantations.

How	has	India	responded	to	the	deal?

Early	 in	 September	 this	 year,	 the	 US	 and	 China	 ratified	 the
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landmark	Paris	climate	change	agreement	which	was	approved	by
195	countries,	including	India,	in	December	last	year.
The	 move	 has	 now	 turned	 the	 spotlight	 on	 India	 and	 the
European	Union	who	are	yet	to	formally	join	the	agreement.
Though	 India,	 accounting	 for	 4.1%	 of	 global	 emissions,	 is
committed	to	ratify	the	pact,	it	seems	to	be	wary	of	announcing	just
when	it	will	sign	the	Paris	agreement.
Clarifying	India’s	position,	an	official	said	that	India	is	not	yet	ready
and	 there	are	 legal	 issues	 that	need	 to	be	 resolved	and	 India	may
not	be	ready	by	end	of	2016.

The	 pressure	 will,	 however,	 mount	 on	 India	 to	 clarify	 its	 stand,
particularly	 in	 light	 of	 the	 rapport	 between	 Prime	 Minsiter	 Narendra
Modi	and	US	President	Barack	Obama.	The	climate	deal	is	an	important
initiative	 that	Obama	 is	keen	 to	seal	before	he	demits	office.India	has
indicated	that	help	with	its	application	to	join	the	Nuclear	Suppliers
Group	can	persuade	it	to	move	faster	on	the	climate	pact.

((( 	)))
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Environment	-	India	to	ratify	Paris	treaty

India	will	ratify	the	Paris	Agreement	on	climate	change	on	October	2	-
the	birth	anniversary	of	Mahatma	Gandhi.	The	big	announcement	was
made	 by	 Prime	Minister	 Narendra	Modi	 during	 the	 BJP	 party	 council
meet	 in	 Kozhikode.	 India	 accounts	 for	 4.5%	 of	 global	 greenhouse	 gas
emissions.	 With	 60	 countries	 accounting	 for	 about	 48%	 of	 emissions
already	having	ratified	the	agreement,	India	is	the	last	major	economy
to	announce	the	ratification.KNAPPIL
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What	has	the	Prime	Minister	announced?

Prime	Minister	Narendra	Modi	on	September	25,	speaking	in	Kozhikode,
Kerala	at	a	conclave	of	 the	BJP,	announced	that	 India	would	ratify	 the
Paris	 climate	 deal	 on	 October	 2,	 the	 birth	 anniversary	 of	 Mahatma
Gandhi.

Addressing	delegates	at	the	BJP’s	national	council	meeting,	Mr.	Modi
said	that,	“on	Mahatma	Gandhi’s	birth	anniversary,	India	will	ratify
the	decisions	reached	at	the	Conference	of	Parties	(CoP)	in	Paris.”
Talking	about	the	need	to	ratify	the	COP21	decision,	Mr.	Modi	said
there	 is	 a	 looming	 threat	 due	 to	 global	warming	 to	many	 coastal
countries	 and	 cities.	 The	 Conference	 of	 the	 Parties	 (COP)	 is	 the
supreme	 decision-making	 body	 of	 the	 1992	 United	 Nations
Framework	Convention	on	Climate	Change	(UNFCCC).

The	 country’s	move	will	 bring	 this	 global	 deal	 to	 fight	 the	menace	 of
global	warming	closer	to	enter	into	force	later	this	year.

The	 pact	will	 come	 into	 force	 30	 days	 after	 it	 is	 ratified	 by	 at
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least	 55	 countries	 that	 account	 for	 55	 per	 cent	 of	 global
greenhouse	gas	emissions.	 India	accounts	for	around	4.5	per	cent
of	the	global	greenhouse	gas	emissions.
So	far,	60	countries	including	the	world’s	top	two	polluters	–	China
and	USA	–	have	ratified	the	Agreement	which	was	adopted	by	195
countries	in	Paris	last	December.
While	China	and	USA	had	ratified	it	on	September	3,	as	many	as	31
countries	 had	 formally	 joined	 the	 Agreement	 through	 formal
ratification	 or	 acceptance	 at	 a	 special	 event,	 hosted	 by	 the	United
Nations	Secretary-General	Ban	Ki-moon	in	New	York,	on	September
21.
Though	 the	national	 ratification	has	already	crossed	 the	 threshold
of	55	countries,	it	has	so	far	only	accounted	for	nearly	47.62%	of	the
global	emission.

Why	has	it	taken	so	long	for	India	to	commit	to	this?

New	Delhi	linked	the	country’s	ratification	of	Paris	Agreement	with	the
US	putting	 its	weight	behind	India’s	bid	 to	win	 the	membership	of	 the
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Nuclear	Suppliers	Group,	an	elite	club	of	countries	dealing	with	trade	in
nuclear	 technologies	 and	 fissile	 materials.India	 delayed	 the
ratification	waiting	for	the	link	to	work	out.

A	 successful	 linkage	 was	 hinged	 on	 two	 factors.	 One,	 that	 the
outgoing	 US	 president	 Barack	 Obama	 is	 keen	 to	 have	 Paris
Agreement	come	in	to	force	before	his	term	gets	over	as	his	legacy
and	two	that	India’s	ratification	would	be	essential	for	it.

However,	the	linkage,	drawn	up	at	the	highest	level	in	the	government
in	 June,	 lacked	 credibility	 to	 start	 with.	 India’s	 emission	 reduction
commitments	 under	 Paris	 Agreement	 do	 not	 require	 a	 substantial
increase	of	nuclear	power	in	the	future	energy	mix.

After	 linking	the	ratification	to	producing	more	nuclear	power,
implying	 the	 need	 for	 NSG	 membership	 (and	 a	 more	 robust
support	from	the	US	for	it),	the	government	changed	its	tone	in
September.	On	the	side-lines	of	G20	talks	the	government	claimed
ratification	would	 not	 be	 possible	 this	 year	 because	 of	 procedural
concerns.
But	 within	 days	 the	 Indian	 government	 re-calibrated	 its	 line	 in
public	yet	again,	claiming	it	was	making	all	the	efforts	to	ratify	but
remained	uncertain	if	 it	could	do	so	in	time	for	end	2016.	 It	was	the
first	 sign	 of	 emerging	 understanding	 in	 the	 government	 that	 the
gambit	was	failing.
And,	the	gambit	did	fail	when	about	30	more	countries	ratified	the
Paris	Agreement	on	September	21	taking	the	total	tally	to	60.	This
included	 almost	 all	 major	 emerging	 economies	 including	 China,
Brazil,	Argentina	and	others.
The	European	Union	(EU)	remained	the	only	key	developed	country
group	 yet	 to	 join,	 but	 it	 too	 on	 September	 23	 announced	 that	 it
would	 collectively	 ratify	 the	 global	 climate	 compact	 before
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November.	 This	 promised	 to	 leave	 India	 isolated	 and
embarrassed	about	the	brinkmanship	around	climate	talks.

When	was	the	Paris	Agreement	signed?

After	 four	 years	 of	 talks,	 representatives	 from	 195	 countries	 created
history	 in	 Paris	 in	 December	 2015	 by	 agreeing	 to	 a	 comprehensive
climate	change	deal	that	will	commit	nearly	every	country	to	lowering
planet-warming	 greenhouse	 gas	 emissions	 besides	 giving	 a	 boost	 to
clean	energy	business.

The	Agreement	asks	both	rich	and	poor	countries	to	take	action	to
curb	the	rise	in	global	temperatures	that	is	melting	glaciers,	raising
sea	levels	and	shifting	rainfall	patterns.
It	 requires	 governments	 to	 present	 national	 plans	 to	 reduce
emissions	 to	 limit	 global	 temperature	 rise	 to	 well	 below	 2
degrees	Celsius	or	3.6	degrees	Fahrenheit.
It	mandates	regular	meetings	every	five	years,	starting	in	2018,	to
review	 progress	 and	 to	 consider	 how	 to	 strengthen	 the	 level	 of
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ambition	as	 countries	 recognized	 that	 the	present	 level	 of	 climate
actions,	 pledged	 by	 individual	 nations,	 were	 still	 not	 sufficient	 to
save	the	world	from	the	adverse	impact	of	climate	change.

In	 the	 run-up	 to	 the	 Paris	 summit,	 India	 had	 in	 October	 2015
committed	to	cut	the	rate	of	emissions	relative	to	GDP	by	33-35	per
cent	by	2030	from	2005	levels.

The	 country	 is	 planning	 to	 boost	 its	 energy	 production	 from
renewable	sources	to	40	percent	of	total	by	2030.
It	 has	 also	 offered	 to	 rapidly	 increase	 its	 forest	 cover	 so	 that	 an
additional	carbon	sink	of	about	2.5	to	three	billion	tons	is	created	by
the	year	2030.

Where	do	India’s	concerns	come	from?

There	would	be	a	“Facilitation	Dialogue”	among	Parties	in	2018	focused
on	 the	 adequacy	 of	 aggregate	Nationally	 Determined	 Contributions
(NDCs)	with	respect	to	the	global	temperature	limit.	Such	a	review	will
inevitably	 and	 rightly	 come	 to	 the	 conclusion	 that	 the	 aggregate
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mitigation	pledges	made	so	far	fall	far	short.

There	 will	 be	 pressure	 on	 major	 emerging	 economies,	 including
India,	to	take	on	more	ambitious	mitigation	commitments	since	the
developed	 economies,	 though	 major	 emitters,	 are	 progressively
reducing	their	emissions	while	the	developing	countries	are	still	on
a	rising	though	diminishing	trajectory.

Also,	 since	 India,	 along	 with	 other	 developing	 countries,	 agreed	 to
drop	the	key	principle	of	“historical	responsibility”	enshrined	in	the
UNFCCC	from	the	Paris	Agreement,	the	responsibility	of	the	developed
industrialized	 countries	 for	 the	 largest	 proportion	 of	 GHG	 emissions
accumulated	 in	 the	 Earth’s	 atmosphere,	 and	 which	 is	 what	 is
responsible	for	global	warming,	will	be	ignored	in	comparing	mitigation
contributions.

Developing	countries	have	got	words	and	promise	of	money	while
the	 developed	 countries	 have	 finally	 got	 rid	 of	 their	 historical
responsibility	 of	 causing	 climate	 change.They	 have	 no	 legally
binding	targets	on	finance	or	emissions	cuts.
On	 technology	 transfer,	 there	 is	 already	 an	 offensive	 by	 the	 U.S.
corporate	sector	to	ensure	that	in	the	post-Paris	negotiations	there	is
no	concession	on	intellectual	property	(IP)	issues.

India,	 for	 its	 energy	 security,	will	 continue	 to	 rely	on	coal	 to	generate
power	for	its	growing	economy	for	the	foreseeable	future.

This	is	already	being	projected	as	being	contrary	to	the	spirit	of	the
Paris	 Agreement	 irrespective	 of	 the	 fact	 that	 several	 developed
countries	 already	 use	 far	 more	 coal	 than	 India	 for	 their	 power
generation.
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Who	is	this	ratification	being	dedicated	to?

Prime	Minister	Modi	said	he	had	chosen	that	date,	2	October,	because
Indian	Independence	leader	Mahatma	Gandhi	had	lived	his	life	with
a	low	carbon	footprint.

“Mahatma	 Gandhi’s	 life	 perhaps	 left	 the	 least	 carbon	 footprint	 on
earth.	We	follow	his	ideals	and	India	will	play	its	part	in	ratifying	the
Paris	agreement,”	he	said.

Gandhi’s	entire	life	and	deeds	are	an	environmental	bequest	for	whole
mankind.

He	 was	 a	 true	 practitioner	 of	 environmentally	 sustainable
development	 in	 the	 real	 sense,	 by	 his	 personal	 life-style,	 he
adopted	in	his	day-to-day	life.
For	 instance,	he	weaved	his	 own	 clothes	made	 from	khadi	 and
slept	on	the	ground	with	pillows	made	from	wood.	He	travelled
mostly	on	foot	for	most	of	his	life.	He	was	a	strict	vegetarian.
Gandhi	 abandoned	 the	 luxurious	 life,	which	 he	 could	 have	 easily
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afforded	and	identified	himself	with	less	polluting	poor	people	who
have	a	very	low	carbon-foot	print.	This	is	because	one	of	the	basic
and	profound	 tenants	of	Gandhian	environmentalism,	 is	 that	“the
earth	 provides	 enough	 to	 satisfy	 everyone’s	 needs,	 but	 not	 for
every	man’s	greed.”
Gandhi	 prophesized	 that	 an	 economy	 built	 on	 material
consumption	would	cause	a	serious	threat	to	the	environment.
He	 stated,	 “A	 civilization	 built	 on	 renewable	 resources,	 such	 as	 the
products	of	forestry	and	agriculture,	is	by	this	fact	alone	superior	to
one	 built	 of	 non-renewable	 resources,	 such	 as	 oil,	 coal	 etc.	 That	 is
because	the	former	can	last,	while	the	latter	cannot	last.”
He	 vouched	 for	 self-sufficiency	 of	 villages,	 promotion	 of	 small
and	 cottage	 industries,	 control	 on	 the	 import	 of	 consumption
goods,	improved	agriculture	etc.

This	 Gandhian	 model	 of	 economy	 would	 lead	 to	 an	 economy	 of
permanence	 and	 based	 largely	 on	 renewable,	 where	 damage	 to	 the
environment	would	be	minimum	and	manageable.
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How	has	India	contributed	towards	tackling	climate	change?

India	has	a	number	of	policies	that	contribute	to	climate	mitigation	by
reducing	or	avoiding	GHG	emissions.

In	 June	 2008,	 the	 then	 Prime	Minister	Manmohan	 Singh	 released
India’s	 first	 National	 Action	 Plan	 on	 Climate	 Change,	 which
identified	eight	core	“national	missions”	running	through	2017.
At	 the	 federal	 level,	 India	 has	 implemented	 two	major	 renewable
energy-related	policies:	the	Strategic	Plan	for	New	and	Renewable
Energy,	which	provides	a	broad	framework,	and	the	National	Solar
Mission,	which	sets	capacity	targets	for	renewables.
In	November	2014,	the	Indian	government	announced	that	it	would
increase	the	solar	ambition	of	its	National	Solar	Mission	to	100	GW
installed	capacity	by	2022,	a	five-time	increase	and	over	30	times
more	solar	than	it	currently	has	installed.
A	 tax	 on	 coal	 has	 raised
2.85billionforIndia’scleanenergyfund.ThetaxroseinJuly2014fromRs.50(
to	Rs.	100	($1.60)	per	ton,	and	doubled	again	in	March	2015	to	Rs	200
($3.20)	per	ton.
India’s	 National	 Mission	 for	 Enhanced	 Energy	 Efficiency
implements	 the	 Perform,	 Achieve	 and	 Trade	 (PAT)	 Mechanism,
covering	 the	 country’s	 largest	 industrial	 and	 power	 generation
facilities.
In	 early	 2014,	 India	 announced	 new	 vehicle	 fuel-economy
standards	 (Indian	Corporate	Average	Fuel	Consumption	standard)
of	4.8	liters	per	100	kilometers	(49	MPG)	by	2021-2022,	a	15	percent
improvement.	 Biofuel	 legislation	 has	 set	 a	 target	 of	 20	 percent
blending	of	ethanol	and	biodiesel	in	2017.
India’s	 National	 Mission	 on	 Sustainable	 Habitat	 also	 includes
initiatives	 such	 as	 the	 Energy	 Conservation	 Building	 Code,
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mandated	 for	 commercial	 buildings	 in	 eight	 states,	 and	 actions	 to
support	 recycling,	 waste	 management,	 and	 improved	 urban
planning.
The	 market-based	 LED	 lighting	 initiative	 has	 led	 to	 the
replacement	of	100	million	incandescent	bulbs	with	LEDs	which	has
led	to	a	“major”	reduction	in	carbon	footprint	by	cutting	nearly	25
million	tons	of	carbon	dioxide.

((( 	)))
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S&T	-	“.cn”	is	world’s	largest	domain

With	 16.36	 million	 users	 by	 the	 end	 of	 2015,	 ‘.cn’	 has	 become	 the
world’s	 largest	 domain.	 It	 is	 also	 world	 leading	 in	 domain	 resolution
service,	security	and	the	ratio	of	benign	uses.	The	domain	is	even	used
by	Apple,	Microsoft,	Amazon	and	Citibank.	What	makes	.cn	so	popular?

What	are	Country	Code	TLDs?

KNAPPIL
Y

256



A	TLD	 (top-level	 domain),	 or	 domain	name	 extension,	 is	 basically
the	letters	that	appear	after	the	main	part	of	the	domain	name.	For
example,	 in	 the	 domain	 name	 “domain.com,”	 the	 TLD	 would	 be
.com.
Choosing	the	right	TLD	can	have	a	substantial	impact	on	the	search
engine	ranking	and	subsequent	popularity	of	your	site.
Once	 it	 has	 been	 chosen,	 there	 is	 no	way	 to	 change	 it	 other	 than
buying	a	new	domain.
Country	 code	 TLDs	 (cc	 TLDs),	 are	 domain	 extensions	 that	 are
specific	to	a	particular	nation.
The	most	notable	advantage	of	 country	code	TLDs	 is	 that	you	can
target	traffic	from	specific	areas	of	the	world.
e.g.	 Any	web	 searches	 Indians	 conduct	 will	 be	 far	more	 likely	 to
return	sites	with	the	.co.in	TLD	than	with	a	.co.uk	TLD.

Why	are	domain	names	important?

Domain	 names	 are	 an	 integral	 part	 of	 the	 way	 the	 internet
functions,	as	they	directly	represent	the	name	of	a	web	site.
Without	domain	names,	a	web	surfer	would	have	 to	 type	 in	an	IP
address	 in	 the	 address	 bar	 of	 their	 browser,	 which	 is	 basically	 a
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string	of	numbers	separated	by	dots.
Obviously,	 these	 segmented	 number	 sequences	 are	 much	 more
difficult	 to	 remember	 than	 the	 standard	 web	 site	 name,	 thus
domain	names	were	invented.
If	 the	 domain	 name	 pertains	 to	 something	 that	 can	 be	 sold	 or
marketed,	 then	 there	 is	 a	 very	 high	 chance	 that	 it	 will	 sell	 for	 a
greater	price.

When	was	domain	name	system	introduced?

Using	 a	 simpler,	 more	 memorable	 name	 in	 place	 of	 a	 host’s
numerical	address	dates	back	to	the	ARPANET	era.
The	 Stanford	 Research	 Institute	 maintained	 a	 text	 file	 named
HOSTS.TXT	that	mapped	host	names	to	the	numerical	addresses	of
computers	on	the	ARPANET.
Paul	 Mockapetris	 designed	 the	 Domain	 Name	 System	 at	 the
University	of	California,	Irvine	in	1983.
In	1984,	four	UC	Berkeley	students	—	Douglas	Terry,	Mark	Painter,
David	 Riggle,	 and	 Songnian	 Zhou	 —	 wrote	 the	 first	 Unix	 name
server	implementation,	called	the	Berkeley	Internet	Name	Domain
(BIND)	Server.
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Where	are	all	the	domain	names	maintained?

The	Internet	Assigned	Numbers	Authority	(IANA)	is	a	department	of
ICANN,	 that	 oversees	 global	 IP	 address	 allocation,	 autonomous
system	number	 allocation,	 root	 zone	management	 in	 the	Domain
Name	 System(DNS),	 media	 types,	 and	 other	 Internet	 Protocol-
related	symbols	and	numbers.
IANA	 is	 broadly	 responsible	 for	 the	 allocation	 of	 globally	 unique
names	 and	 numbers	 that	 are	 used	 in	 Internet	 protocols	 that	 are
published	as	Request	for	Comments	documents.
These	 documents	 describe	 methods,	 behaviours,	 research,	 or
innovations	applicable	to	the	working	of	the	Internet	and	Internet-
connected	systems.	IANA	maintains	a	close	liaison	with	the	Internet
Engineering	 Task	 Force	 (IETF)	 and	 RFC	 Editorial	 team	 in	 fulfilling
this	function.
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Who	previously	had	the	world’s	largest	domain	users?

Previously	 Germany’s	 country	 code	 domain	 “.de”	 had	 world’s
largest	users.
The	name	is	based	on	the	first	two	letters	of	the	German	name	for
Germany	(Deutschland).	Prior	to	1990,	East	Germany	had	a	separate
ISO	3166-1	code	(dd).
The	first	point	of	registration	for	.de	domains	was	at	the	Department
of	Computer	Science	of	the	University	of	Dortmund
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How	do	the	domain	names	work?

The	 real	 work	 of	 identifying	 and	 distinguishing	 computers	 on	 a
network	is	done	by	the	IP	address.
DNS	 simply	 translates	domain	names	 into	 the	numeric	 IP	address
because	humans	find	IP	addresses	hard	to	remember.
Technically	 speaking,	 a	 domain	 name	 is	 a	 hierarchical	 series	 of
character	strings	representing	different	levels	of	domains	separated
by	dots	(periods)	proceeding	from	top-level	domains	at	the	right	end
of	the	name	to	specific	host	names	to	the	left.
The	 individual	 words	 or	 characters	 between	 the	 dots	 are	 called
labels.
The	label	furthest	right	represents	the	top-level	domain.
The	second	label	from	the	right	represents	the	second-level	domain.
Any	labels	to	the	left	of	the	second-level	domain	are	considered	sub-
domains	of	the	second-level	domain.

((( 	)))
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S&T	-	Internet	users	count	may	reach	50	crore

India	 has	 the	 second-highest	 number	 of	 Internet	 users	 in	 the	 world
after	 China,	 though	 its	 online	 penetration	 rate	 is	 still	 30%.	 Telecom
Minister	Ravi	Shankar	Prasad	has	said	that	the	number	of	Internet	users
in	 the	 country	 is	 expected	 to	 go	 up	 to	 500	 million	 in	 the	 next	 5-8
months.	How	will	this	change	India?KNAPPIL
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What	 are	 the	 initiatives	 taken	 by	 the	 government	 to	 increase	 net
penetration?

The	 Digital	 India	 program	 aims	 to	 provide	 broadband	 highways,
universal	access	to	mobile	connectivity,	government	services	on	the
web	and	public	internet	access	program.
National	Optic	Fiber	Network	(NOFN)	initiative	by	the	government
aims	at	increasing	the	rural	user	base.
Under	 the	 National	 Rural	 Internet	 and	 Technology	 Mission	 for
building	 infrastructure,	 the	 government	 allocated	 Rs.500	 crore	 in
the	2014-15	Union	budget.
To	improve	e-governance,	Rs.100	crore	was	released	with	the	aim	to
increase	tele-density	in	rural	areas.
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Why	is	the	internet	user	count	increasing	at	a	rapid	pace?

The	 combination	 of	 lower-cost	 devices	 and	 inexpensive	 wireless
networks	is	making	accessibility	easier.
In	 urban	 areas,	 online	 communication	 has	 been	 the	 primary
purpose	for	accessing	the	Internet.
In	 rural	 India,	 primary	 reason	 for	 a	 higher	 growth	 on	 mobile
internet	user-base	can	be	attributed	to	introduction	of	inexpensive
internet	enabled	mobile	handsets	and	value-for-money	plans.
Internet	has	become	a	huge	platform	of	opportunities	 for	 telecom
operators,	so	they	are	switching	to	better	and	faster	technologies	to
generate	more	revenues.
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When	did	India	become	the	second	largest	net	user	in	the	world?

In	2001,	there	were	about	seven	million	Internet	users	in	India.
It	took	more	than	a	decade	for	India	to	move	from	10	million	to	100
million	internet	users.
It	needed	another	three	years	to	move	from	100	to	200	million,	but
it	took	only	a	year	to	move	from	300	to	400	million	users.
As	 per	 reports	 by	 industry	 body	 IAMAI,	 the	 number	 of	 Internet
users	in	India	crossed	over	400	million	in	December	2015.KNAPPIL
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Where	do	we	find	maximum	internet	users	in	the	world?

An	estimated	3.2	billion	people	 (or	44%	of	 the	world’s	population)
have	access	to	the	Internet	in	2016.
China	 is	not	only	 the	 largest	 in	 terms	of	world	population	but	 the
country	also	has	the	largest	number	of	Internet	users.
It	is	followed	by	India,	in	spite	of	having	an	Internet	penetration	of
around	30%.
United	States	is	at	third	position	with	around	280	million	users	and
87%	penetration.	 It	 is	 followed	by	Brazil	 (fourth),	 Japan	 (fifth)	and
Russia	(sixth).
Nigeria	 is	 the	 only	 African	 country	 in	 top	 10	 positions	 at	 seventh
place.
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Who	contributes	to	the	internet	user	base	in	India?

In	urban	India,	men	account	for	62	%	of	Internet	users	and	women
38	%.
In	rural	India,	men	account	for	71	%,	while	women	account	for	just
29	%.
In	 urban	 India,	 32	 %	 of	 monthly	 active	 users	 are	 college-going
students.
In	rural	India,	75	%	of	the	users	fall	in	the	18–30	years	age	bracket,
while	11	%	cent	are	younger	than	18	and	8	%	are	in	the	31–45	years
group.
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How	will	the	increased	penetration	impact	India?

It	will	have	an	effect	on	the	Indian	economy	and	the	lives	and	well-
being	of	Indians.
Digitally	enabled	sectors	will	see	a	steep	growth	because	growth	in
ICT	 expenditure	 causes	 demand	 growth	 in	 other	 sectors,	 both
upstream	and	downstream.
Internet-related	expenditure	is	estimated	to	create	millions	of	direct
and	indirect	jobs.
Internet-based	 applications	 will	 increase	 the	 productivity	 of	 end
users.
The	e-commerce	digital	industries	will	grow	at	a	faster	rate	as	they
will	have	a	mass	base	of	consumers.

((( 	)))
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S&T	-	Farewell	to	India’s	INS	Viraat

The	56-year-old	aircraft	carrier	INS	Viraat	has	set	sail	for	what	will	be
her	 last	operational	deployment.	The	28,000-tonne	carrier	 from	Goa	 is
headed	for	Visakhapatnam	to	take	part	in	the	International	Fleet	Review
from	February	5	to	8.	She	is	scheduled	to	be	de-commissioned	in	mid-
2016.	What	is	the	story	of	this	carrier,	which	is	known	as	“Mother”?KNAPPIL
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What	is	INS	Viraat’s	story?

INS	 Viraat	 was	 the	 flagship	 of	 the	 Indian	 Navy	 before	 INS
Vikramaditya	was	commissioned	in	2013.
The	 last	British-built	 ship	 serving	with	 the	 Indian	Navy,	 she	 is	 the
oldest	 aircraft	 carrier	 in	 service	 in	 the	 world	 and	 is	 one	 of	 three
carriers	based	in	the	Indian	Ocean	region.
“Mother”,	as	she	is	still	affectionately	called,	packed	quite	a	punch	in
her	days	of	glory.
Viraat‘s	decommissioning	will	primarily	mark	a	symbolic	moment
for	the	Indian	Navy	—	its	contribution	to	India’s	Naval	aviation	was
modest	with	 a	 limited	 group	 of	 British	Aerospace	 Sea	Harrier	 jets
and	indigenously	designed	utility	helicopters.
It	also	saw	action	in	the	Falklands	War	and	was	India’s	sole	carrier
for	over	a	decade.
With	age	and	high	maintenance	costs,	the	world’s	oldest	operational
aircraft	carrier	has	lost	most	of	its	teeth.

KNAPPIL
Y

271



Why	is	INS	Viraat’s	Decommissioning	a	worrying	news	for	India?

Aircraft	 carriers,	with	 their	 accompanying	 flotilla	 of	warships	 and
aircraft,	are	considered	to	be	the	ultimate	symbols	of	projection	of
power.
Once	INS	Viraat	gets	decommissioned,	for	at	 least	two	years	(from
2016	 to	 2018),	 the	 Indian	 Navy	 will	 have	 to	 depend	 only	 on	 INS
Vikramaditya	and	the	MiG-29K	that	fly	off	its	deck	to	project	power
in	the	Indian	Ocean	Region.
The	first	 indigenously	built	aircraft	carrier	 INS	Vikrant	 is	expected
to	join	the	Indian	Navy	only	in	2018-19.
Meanwhile,	China,	has	already	inducted	aircraft	carrier	Liaoning	in
2012,	and	has	started	constructing	a	second	carrier.	And	it	plans	to
build	two	more	to	bolster	its	expanding	maritime	power.
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When	was	INS	Viraat	commissioned	into	Indian	Navy?

Viraat	 was	 completed	 and	 commissioned	 in	 1959	 as	 the	 Royal
Navy’s	HMS	Hermes	and	was	transferred	to	India	in	1987.
She	was	commissioned	on	12	May	1987.
In	2009	there	were	reports	that	after	that	year’s	refit	was	concluded,
India	might	keep	the	aircraft	carrier	in	service	until	2020.
By	 then,	 the	 warship	 would	 have	 completed	 60	 years	 of	 service,
over	twice	its	initially	estimated	sailing	life	of	25	years.
However,	the	warship’s	age	and	cost	of	maintenance	later	prompted
naval	headquarters	to	consider	decommissioning	Viraat	by	2017	or
sooner.
In	 February	 2015,	 the	 navy	 announced	 plans	 to	 decommission
Viraat	 in	 2016,	 and	 began	 the	 process	 to	 obtain	 Defence	Ministry
clearance	for	the	carrier’s	decommissioning.
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Where	would	INS	Viraat	be	kept	after	decommissioning?

Viraat,	 the	oldest	active	aircraft	carrier	 in	the	world,	 is	 likely	to	be
converted	 into	 a	 docked	 museum	 when	 the	 ship	 is
decommissioned.
Defence	Secretary	will	 soon	write	 to	all	 the	maritime	states	 in	 the
country	 eliciting	 a	 response	 to	 the	 proposal	 to	 convert	 the	 ship,
which	has	completed	over	50	years	of	service,	into	a	museum.
Andhra	Pradesh	has	already	expressed	keenness	in	taking	over	the
ship	and	turning	it	into	a	museum.
It	is	not	easy	to	maintain	an	aircraft	carrier	even	if	it	is	not	in	use.
If	we	calculate	the	salaries	of	personnel	involved	in	the	process	and
other	expenditures,	it	will	come	to	around	Rs	100	Cr	annually.
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Who	all	have	their	presence	in	Indian	Ocean	Region?

China	 and	 India	 are	 competing	with	 each	 other	 to	 strengthen	 ties
with	smaller	regional	states	to	secure	their	respective	security	and
economic	interests.
Small	 regional	 states,	 such	 as	 Bangladesh,	 Maldives,	 Myanmar,
Seychelles	and	Sri	Lanka	are	recipients	of	both	Chinese	and	Indian
aid	and	investment,	primarily	for	their	transport	and	infrastructure
development.
Global	 powers	 from	outside	 of	 the	 region	 also	have	 an	 interest	 in
maintaining	the	ocean’s	security.
The	United	States	operates	a	naval	support	facility,	Diego	Garcia,	on
UK-leased	territory	in	the	central	Indian	Ocean.
France	maintains	a	presence	in	the	region	from	Reunion,	its	Indian
Ocean	island	outpost.
Australia	has	a	modern	naval	force	operating	in	the	ocean,	and	the
IOR	 is	 increasingly	 featured	 in	 defense,	 national	 security,	 and
maritime	strategies	developed	in	Canberra.
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How	will	naval	modernization	protect	India’s	interests?

First	and	foremost	is	the	need	to	protect	India’s	vast	7,500	kilometer
coastline	 and	 exclusive	 economic	 zone	 that	 exceeds	 two	 million
square-kilometers.	India’s	trade	mostly	happens	via	sea.
These	 modernization	 efforts	 would	 protect	 security,	 economic,
strategic	and	diplomatic	interests	of	India.
Modernization	enhances	India’s	security	by	strengthening	the	range
and	endurance	of	 its	vessels,	 incorporate	stealth	features,	 facilitate
network-centric	 operations	 and	 carry	 a	 more	 lethal	 and	 longer
range	of	cruise	missiles.
It	will	boost	India’s	ability	to	conduct	expeditionary	operations	and
humanitarian	missions.
Recently,	there	have	been	growing	instances	of	the	Chinese	making
their	presence	felt	in	the	Indian	Ocean	Region.	This	is	a	wakeup	call
for	India.
Competitive	 naval	 diplomacy,	 while	 moving	 away	 from	 a
traditionally	defensive	maritime	posture,	is	the	need	of	the	hour.
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S&T	-	Planet	9	found,	but	not	seen	yet

The	solar	 system	may	have	a	ninth	planet	after	all.	This	one	 is	5,000
times	bigger	 than	outcast	Pluto	and	billions	of	miles	 farther	away,	 say
scientists	who	presented	“good	evidence”	for	a	long-hypothesized	Planet
X.	The	mysterious	Planet	X	has	been	found.	But	it	has	not	yet	been	seen.
What	is	making	the	scientists	excited?KNAPPIL
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What	has	led	to	this	claim?

The	 claim	 is	 the	 strongest	 yet	 in	 the	 centuries-long	 search	 for	 a
“Planet	 X”	 beyond	 Neptune.	 The	 quest	 has	 been	 plagued	 by	 far-
fetched	claims	and	even	outright	quackery.
But	 the	 new	 evidence	 comes	 from	 a	 pair	 of	 respected	 planetary
scientists,	 Konstantin	 Batygin	 and	 Mike	 Brown,	 who	 inferred	 its
presence	 from	 the	 peculiar	 clustering	 of	 six	 previously	 known
objects	that	orbit	beyond	Neptune.
They	say	there’s	only	a	0.007%	chance,	or	about	1	in	15,000,	that	the
clustering	could	be	a	coincidence.
Instead,	 they	 say,	 a	 planet	 with	 the	 mass	 of	 10	 Earths	 has
shepherded	 the	six	objects	 into	 their	strange	elliptical	orbits,	 tilted
out	of	the	plane	of	the	solar	system.
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Why	is	planet	9	catching	everyone’s	attention?

Michael	Brown	 led	 the	charge	 in	2006	 to	 strip	Pluto	of	 its	 “planet”
designation	and	bust	it	down	to	a	mere	dwarf	planet.
He	 believes	 this	 is	 the	 first	 time	 in	 150	 years	 that	 we	 have
convincing	 evidence	 of	 the	 existence	 of	 the	 elusive	 Planet	 X	 or,
what	is	now	(after	Pluto’s	removal)	Planet	9.
Brown	believes	that	Planet	9	is	part	of	our	solar	system	-	“The	birth
cluster	 turned	 it	 around	 so	 it	was	 placed	 in	 a	 distant	 orbit.	 It	 has
been	there	all	along	and	has	witnessed	the	development	of	the	solar
system	from	afar”.
Now	comes	the	most	fascinating	part.	The	orbit	of	the	Planet	9	has
been	 (more	 or	 less)	mapped.	 Hundreds	 of	 telescopes	will	 now	 be
needed	to	pin	it	down	on	that	orbit.
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When	was	Pluto	discovered	as	a	planet	when	was	it	stripped	of	that
status?

On	February	 18,	 1930,	 Clyde	W.	 Tombaugh,	 an	 assistant	 at	 the	 Lowell
Observatory	in	Flagstaff,	Arizona,	discovered	Pluto.	For	over	7	decades,
Pluto	was	considered	the	ninth	planet	of	our	solar	system.

However	in	2006,	Mike	Brown	and	his	team	took	a	controversial	stand
of	demoting	Pluto	down	to	the	level	of	“dwarf	planet”.	Why?	Because	it
failed	to	meet	the	three	requirements	of	being	a	planet:

It	 needs	 to	 be	 in	 orbit	 around	 the	 Sun	 –	 Yes,	 so	maybe	 Pluto	 is	 a
planet.
It	needs	to	have	enough	gravity	to	pull	itself	into	a	spherical	shape	–
Yes,	it	does	have	that.
It	 needs	 to	have	 “cleared	 the	neighbourhood”	of	 its	 orbit	 –	Here’s
the	rule	breaker.	According	to	this,	Pluto	is	not	a	planet.
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Where	did	the	discovery	of	Planet	9	come	from?

In	2003,	Brown	discovered	a	dwarf	planet	 called	Sedna;	 it	was	 the
farthest	 object	 ever	 seen	 in	 our	 solar	 system.	 It	 has	 such	 a	 large
orbit	that	it	takes	10,000	years	to	make	one	trip	around	the	sun.
In	 2014,	 scientists	 discovered	 another	 Sedna-like	 body,	 called
2012VP113,	 that	 lived	 far	out	past	 the	Kuiper	Belt	and	also	had	an
eccentric	orbit.
Eventually	 four	 more	 objects	 —	 bringing	 the	 total	 to	 6	 —	 were
found	with	similar	lopsided	orbits,	and	they	all	happened	to	sweep
out	in	the	same	direction.
Moreover,	they	are	all	tilted	nearly	identically	away	from	the	plane
of	the	solar	system.	They	were	clearly	under	the	influence	of	a	big
body	closeby.
Note:	Kuiper	Belt	is	a	region	of	the	solar	system	beyond	the	orbit	of
Neptune,	 believed	 to	 contain	 many	 comets,	 asteroids,	 and	 other
small	bodies	made	largely	of	ice
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Who	is	Michael	E.	Brown?

He	is	an	American	astronomer,	who	has	been	professor	of	planetary
astronomy	at	 the	California	 Institute	of	Technology	 (Caltech)	since
2003.
His	 team	 has	 discovered	 many	 trans-Neptunian	 objects	 (TNOs),
notably	 the	dwarf	planet	Eris,	 the	only	known	TNO	more	massive
than	Pluto	.
He	 is	 the	 author	 of	How	 I	Killed	 Pluto	 and	Why	 It	Had	 It	 Coming,
published	in	2010.KNAPPIL
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How	was	Planet	9	formed?

As	per	Michael	Brown:	In	the	early	stages	of	the	solar	system,	some
4	billion	years	ago,	 the	 large	planets	 (including	Planet	9)	were	still
rocky	cores.
If	Planet	9’s	core	had	been	able	to	stay	in	the	inner	solar	system	and
carry	 out	 the	 rest	 of	 its	 formation,	 it	 could	 have	 accumulated
enough	gas	or	ice	to	become	another	giant	like	Jupiter	or	Neptune.
But	 because	 the	 large	 cores	 of	 the	 other	 planets	 were	 packed	 so
tightly	 in	 the	 inner	 solar	 system,	 there	 wasn’t	 enough	 room	 for
them	all	to	develop.	So	our	poor	Planet	9	got	kicked	out.
“There	would	have	been	a	gas	nebula	around	the	solar	system	at	the
time	that	would	have	slowed	it	down	as	it	plowed	through	the	gas,
putting	it	into	this	eccentric	orbit,”	as	per	Brown.

((( 	)))
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S&T	-	Marvin	Minsky	–	the	father	of	Artificial	Intelligence

Marvin	Minsky,	a	pioneering	mathematician,	 cognitive	 scientist,	and
computer	engineer,	and	 the	 father	of	 the	 field	of	Artificial	 Intelligence

(AI),	 passed	 away	 at	 his	 home	 on	 24th	 January	 2016	 at	 age	 88.	 In	 his
decades	 of	 computer	 science	 research,	 machine	 learning	 and	 futurist
musings	on	the	future	of	AI	technology,	Minsky	became	a	legend	for	his
ideas. KNAPPIL
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What	are	the	five	important	predictions	of	Minsky?

Robots	will	keep	us	as	pets.

Minsky	 said	 in	 the	 paper:	 “Will	 robots	 inherit	 the	 earth?	 Yes,	 but
they	will	be	our	children.”

If	aliens	are	out	there,	we’ll	be	able	to	communicate	with	them.

Minsky	 was	 instrumental	 in	 the	 decision	 to	 send	 mathematical
algorithms	into	outer	space,	based	on	this	theory.

Coding	will	become	irrelevant.

While	programmers	are	still	very	much	in	demand	in	2016,	there’s
something	to	be	said	for	 the	various	 ‘click-and-drop’	programs	out
there	for	creating	codeless	projects.

Neuroscience	was	on	to	nothing.

He	went	on	to	say	that	AI	and	mathematics	were	the	obvious	ways
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to	solve	the	answers	of	the	human	mind.

AI	will	be	solved	before	1980.

Speaking	 in	 1967	 he	 said:	 “Within	 a	 generation	 the	 problem	 of
creating	artificial	intelligence	will	substantially	be	solved.”

Why	is	he	considered	“the	Father	of	AI”?

Well	 before	 the	 advent	 of	 the	 microprocessor	 and	 the
supercomputer,	 Minsky	 laid	 the	 foundation	 for	 the	 field	 of	 AI	 by
demonstrating	 the	 possibilities	 of	 imparting	 common-sense
reasoning	to	computers.
He	was	one	of	the	very	few	people	in	computing	whose	visions	and
perspectives	 liberated	 the	 computer	 from	being	 a	 glorified	 adding
machine	 to	start	 to	realize	 its	destiny	as	one	of	 the	most	powerful
amplifiers	for	human	endeavors	in	history.
Inspired	by	mathematical	work	on	 logic	and	computation,	Minsky
believed	that	the	human	mind	was	fundamentally	no	different	than
a	 computer,	 and	 he	 chose	 to	 focus	 on	 engineering	 intelligent

KNAPPIL
Y

288



machines,	first	at	Lincoln	Lab,	and	then	later	as	a	professor	at	MIT,
where	 he	 co-founded	 the	 Artificial	 Intelligence	 Lab	 in	 1959	 with
another	pioneer	of	the	field,	John	McCarthy.

When	was	he	presented	the	Turning	Award?

The	 ACM	 A.M.	 Turing	 Award	 is	 an	 annual	 prize	 given	 by	 the
Association	 for	 Computing	 Machinery	 (ACM)	 to	 “an	 individual
selected	 for	 contributions	 of	 a	 technical	 nature	 made	 to	 the
computing	community”.
It	is	expected	that	“the	contributions	should	be	of	lasting	and	major
technical	importance	to	the	computer	field”.
The	Turing	Award	is	generally	recognized	as	the	highest	distinction
in	computer	science	and	the	“Nobel	Prize	of	computing”.
For	his	central	role	in	creating,	shaping,	promoting,	and	advancing
the	field	of	AI,	Marvin	Minsky	was	given	this	award	in	1969.
Above	are	the	other	important	awards	received	by	Mr.	Minsky.
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Where	are	the	applications	of	AI?

Artificial	 intelligence	(AI)	 is	 the	intelligence	exhibited	by	machines
or	software.
It	is	also	the	name	of	the	academic	field	of	study	which	studies	how
to	 create	 computers	 and	 computer	 software	 that	 are	 capable	 of
intelligent	behavior.
The	 central	 problems	 (or	 goals)	 of	 AI	 research	 include	 reasoning,
knowledge,	 planning,	 learning,	 natural	 language	 processing
(communication),	 perception	 and	 the	 ability	 to	 move	 and
manipulate	objects.
General	intelligence	is	still	among	the	field’s	long-term	goals.
The	 field	 was	 founded	 on	 the	 claim	 that	 a	 central	 property	 of
humans,	human	intelligence	—	the	“sapience”	of	Homo	sapiens	—
“can	 be	 so	 precisely	 described	 that	 a	 machine	 can	 be	 made	 to
simulate	it.”
Today	 it	 has	 become	an	 essential	 part	 of	 the	 technology	 industry,
providing	 the	 heavy	 lifting	 for	 many	 of	 the	 most	 challenging
problems	in	computer	science.
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Who	was	Mr.	Minsky?

Marvin	 Lee	 Minsky	 (August	 9,	 1927	 –	 January	 24,	 2016)	 was	 an
American	cognitive	scientist	in	the	field	of	artificial	intelligence	(AI).
He	 was	 the	 co-founder	 of	 the	MIT’s	 AI	 laboratory,	 and	 author	 of
several	texts	on	AI	and	philosophy.
He	 held	 a	 BA	 in	 Mathematics	 from	 Harvard	 (1950)	 and	 a	 PhD	 in
Mathematics	from	Princeton	(1954).
He	had	been	on	the	MIT	faculty	since	1958.
In	1959,	he	and	John	McCarthy	founded	what	is	now	known	as	the
MIT	Computer	Science	and	Artificial	Intelligence	Laboratory.
During	 his	 PhD	 days	 in	 Princeton,	 he	 mingled	 with	 scientists
including	 the	physicist	Albert	Einstein	and	 the	mathematician	and
computer	pioneer	John	von	Neumann.

Contributions:

Artificial	 intelligence,	 Confocal	 microscope,	 Useless	 machine,
Triadex	Muse,	The	Society	of	Mind	&	Frame.
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Intellectual	movement:	Trans	humanism.
Books:	Perceptrons,	The	Society	of	Mind	and	The	Emotion	Machine.

How	did	Minsky	revolutionize	the	field	of	AI?

Here	are	some	of	Minsky’s	greatest	achievements	in	AI:

In	 1951,	 Minsky	 built	 “SNARC”	 (Stochastic	 Neural	 Analog
Reinforcement	 Calculator)	 -	 a	 neural	 network	 that	 could	 be
considered	the	first	artificial	learning	machine.
The	lab	was	part	of	the	ARPAnet	-	the	precursor	to	the	internet	-	and
helped	 pioneer	 the	 notion	 that	 software	 should	 be	 shared	 freely
(open-source).
In	the	1960s,	Minsky	developed	some	of	the	first	mechanical	arms,
laying	the	foundation	for	modern	robotics.
During	the	early	70s,	along	with	computer	scientist	Seymour	Papert,
he	developed	 “The	 Society	 of	Mind”	 theory	of	human	 intelligence
(in	 his	 1986	 book),	 based	 on	 research	 in	 developmental	 child
psychology	and	artificial	intelligence.
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Director	 Stanley	 Kubrick	 consulted	 Minsky	 for	 his	 film	 “2001:	 A
Space	Odyssey,”	according	to	The	New	York	Times	-	which	contains
perhaps	the	most	famous	AI	in	film	history,	HAL	9000.

((( 	)))
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S&T	-	New	Electronic	Voting	Machines	for	old

The	 Election	 Commission	 (EC)	 will	 procure	 nearly	 14	 lakh	 new
Electronic	Voting	Machines	(EVM),	with	the	Finance	Ministry	giving	in-
principle	approval	for	buying	the	new	devices	which	are	required	ahead
of	 the	2019	Lok	Sabha	polls.	The	EC	wants	 to	purchase	new	machines
against	 the	backdrop	of	over	9	 lakh	such	machines	nearing	the	end	of
their	15-year	life. KNAPPIL
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What	is	an	Electronic	Voting	Machine?

An	EVM	consists	of	a	control	unit	and	a	balloting	unit	connected	by
a	five-meter	cable.
The	control	unit	is	with	the	presiding	officer	and	the	balloting	unit	is
placed	inside	the	voting	compartment	to	allow	voters	cast	their	vote
by	pressing	the	blue	button	against	the	candidate	of	their	choice.
In	 1989-90	 one	 control	 unit,	 one	 balloting	 unit	 and	 one	 alkaline
battery	used	to	cost	Rs	5,500.	Today	the	cost	is	pegged	at	Rs	20,000
(approximately).KNAPPIL
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Why	is	an	EVM	required?

The	EVMs	reduce	the	time	in	both	casting	a	vote	and	declaring	the
results	compared	to	the	old	paper	ballot	system.
There	were	earlier	claims	that	EVMs	can	be	tampered	but	they	have
not	been	proved.
After	rulings	of	Delhi	High	Court,	Supreme	Court	and	demands	from
various	political	parties,	Election	Commission	decided	to	 introduce
EVMs	with	Voter-Verified	Paper	Audit	Trail	(VVPAT)	system.
The	 VVPAT	 system	 was	 introduced	 in	 8	 of	 543	 parliamentary
constituencies	as	a	pilot	project	in	Indian	General	Election,	2014.
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When	did	India	start	using	EVMs?

The	EVMs	were	first	used	in	an	assembly	bypoll	in	May,	1982	but	the
absence	 of	 a	 specific	 law	 prescribing	 its	 use	 led	 to	 the	 Supreme
Court	striking	it	down.
The	 Representation	 of	 the	 People	 Act,	 1951	 was	 amended	 by
Parliament	 in	 1989	 to	 provide	 for	 the	 use	 of	 EVMs.	 But	 a	 general
consensus	on	introducing	it	could	be	reached	only	in	1998.
Since	then,	the	EVMs	are	in	use	—	first	in	assembly	polls	and	then	in
Lok	Sabha	elections.KNAPPIL
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Where	else	is	EVM	used?

Polling	 place	 electronic	 voting	 have	 taken	 place	 in	 Australia,
Belgium,	 Brazil,	 Canada,	 Estonia,	 the	 European	 Union,	 France,
Germany,	 Ireland,	 Italy,	 the	Netherlands,	Norway,	 Peru,	 Romania,
Switzerland,	Venezuela,	and	the	Philippines.
DRE	 (Directly	Recording	Electronic)	voting	machines	which	collect
and	tabulate	votes	in	a	single	machine,	are	used	by	all	voters	in	all
elections	in	Brazil	and	India,	and	also	on	a	large	scale	in	Venezuela
and	the	United	States.
They	had	been	used	 on	 a	 large	 scale	 in	 the	Netherlands	 but	 have
been	decommissioned	after	public	concerns.
United	Kingdom	still	uses	paper	ballot.
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Who	makes	EVM	in	India?

In	 1980,	 M.	 B.	 Haneefa	 invented	 the	 first	 Indian	 voting	machine,
gazetted	“Electronically	Operated	Vote	Counting	Machine”.
The	EVMs	have	been	devised	and	designed	by	Election	Commission
in	 collaboration	 with	 two	 Public	 Sector	 undertakings	 viz.,	 Bharat
Electronics	Ltd	(BEL),	Bangalore	and	Electronic	Corporation	of	India
Ltd.,	Hyderabad
EVMs	 are	 powered	 by	 an	 ordinary	 6	 volt	 alkaline	 battery
manufactured	by	BEL	and	Electronics	Corporation	of	India	Limited,
Hyderabad.
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How	is	the	use	of	EVM	limited	by	its	design?

EVMs	 can	 cater	 to	 a	maximum	of	 64	 candidates	 and	 can	 record	a
maximum	of	3840	votes.
There	is	a	provision	for	16	candidates	in	a	balloting	unit.
If	the	total	number	of	candidates	exceeds	16,	a	second	balloting	unit
can	be	linked	parallel	to	the	first	balloting	unit.	Similarly,	if	the	total
number	 of	 candidates	 exceeds	 32,	 a	 third	 balloting	 unit	 can	 be
attached	and	the	same	is	true	for	48.
In	case	the	number	of	contesting	candidates	goes	beyond	64	in	any
constituency,	EVMs	cannot	be	used	and	the	conventional	method	of
voting	 by	 means	 of	 ballot	 box	 and	 ballot	 paper	 will	 have	 to	 be
adopted.

((( 	)))
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S&T	-	Can	Zika	Virus	be	sexually	transmitted?

The	 Zika	 virus	 (ZIKV)	 has	 been	 predicted	 by	 the	 World	 Health
Organization	 to	 spread	 to	 all	 countries	 in	 the	 Americas	 except	 for
Canada	and	Chile.	There	is	no	vaccine	for	ZIKV	and	an	estimated	80	%	of
people	 with	 the	 virus	 show	 no	 symptoms,	 making	 it	 difficult	 for
pregnant	women	to	know	whether	they	have	been	infected.	Can	Zika	be
stopped? KNAPPIL
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What	is	the	history	of	the	Zika	virus	(ZIKV)?

Outbreaks	 of	 ZIKV	 disease	 have	 been	 recorded	 in	 Africa,	 the
Americas,	Southern	Asia	and	Western	Pacific.
It’s	named	after	Zika	Forest	in	Uganda,	where	it	was	first	identified
in	a	monkey	in	1947	in	rhesus	monkeys	and	was	first	 identified	in
people	in	1952	in	Uganda	and	Tanzania,	according	to	the	WHO.
The	 ZIKV	 is	 a	 mosquito-transmitted	 infection	 related	 to	 dengue,
yellow	 fever	 and	 West	 Nile	 virus.	 It	 is	 transmitted	 by	 Aedes
mosquitoes.
It	did	not	begin	spreading	widely	in	the	Western	Hemisphere	until
last	May,	when	an	outbreak	occurred	in	Brazil.
One	case	of	possible	person-to-person	sexual	transmission	has	been
described	but	more	evidence	is	needed	to	confirm	whether	sexual
contact	is	a	means	of	ZIKV	transmission.
ZIKV	 can	 be	 transmitted	 through	 blood,	 but	 this	 is	 an	 infrequent
transmission	mechanism.
There	is	no	evidence	the	virus	can	be	transmitted	to	babies	through
breast	milk.
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Why	is	ZKIV	dangerous?

Anyone	can	get	it	-	The	virus	is	found	in	a	specific	kind	of	mosquito,
the	Aedes,	but	any	mosquito	can	pick	it	up	and	transmit	it	if	it	bites
an	infected	person.
Symptoms	are	mild	 -	Symptoms	are	usually	extremely	mild	-	 low
fever,	 rash,	 joint	 pain,	 red	 eyes,	 muscle	 pain	 and	 sometimes
vomiting.
Babies	born	with	ZKIV	could	suffer	brain	damage	-	Reports	from
Brazil	have	found	a	significant	number	of	babies	born	with	ZKIV	to
have	 microcephaly,	 or	 unusually	 small	 heads	 due	 to	 incomplete
brain	development.
It’s	not	curable,	but	preventable	–	As	of	now	there	is	no	vaccine	or
specific	treatment	for	this	virus.
There	is	no	evidence	that	ZIKV	can	cause	death	but	some	cases	have
been	reported	with	more	serious	complications	in	patients	with	pre-
existing	medical	conditions.
ZIKV	could	be	a	possible	reason	for	the	increase	in	Guillain-Barre
syndrome	cases	as	well	in	Brazil.

KNAPPIL
Y

303



When	can	we	expect	a	vaccine	for	ZIKV?

It	may	take	years	to	come	to	that.
Several	 groups	 have	 begun	 to	 make	 candidate	 ZIKV	 vaccines,	 a
process	that	will	take	at	least	several	months.
Most	 of	 these	 vaccine	 approaches	 are	 piggybacking	 on	 existing
vaccines.
For	example,	many	vaccines	are	made	by	stitching	proteins	from	a
pathogen’s	surface	into	a	harmless	virus	or	vector;	that	is	now	being
tried	with	Zika	using	those	same	vectors.
Once	 a	 candidate	 vaccine	 is	 made,	 it	 will	 have	 to	 be	 tested	 in
animals	before	humans.
Human	 trials	 begin	 with	 small	 safety	 studies,	 then	 move	 on	 to
larger	studies	that	test	whether	the	candidate	product	works.
All	of	that	usually	takes	10	to	15	months.
Genetically	 modified	 mosquitoes	 that	 would	 help	 fight	 the	 Zika
virus	 are	 getting	 urgent	 attention	 from	 U.S.	 regulators	 as	 global
health	officials	raise	alarms	about	the	pathogen’s	spread.
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Where	all	has	it	spread	in	the	Americas	till	now?

ZIKV	 is	 expected	 to	 eventually	 spread	 locally	 in	 every	 American
country	 except	 two:	 Canada	 and	 Chile,	 whose	 climates	 are	 less
conducive	to	“Aedes	aegypti”.
Brazil	has	been	the	nation	most	affected.
There	is	now	active	ZIKV	transmission	in	Barbados,	Bolivia,	Brazil,
Cape	 Verde,	 Colombia,	 Dominican	 Republic,	 Ecuador,	 El	 Salvador,
French	 Guiana,	 Guadeloupe,	 Guatemala,	 Guyana,	 Haiti,	 Honduras,
Martinique,	Mexico,	 Panama,	 Paraguay,	 Puerto	Rico,	 Saint	Martin,
Samoa,	Suriname,	U.S.	Virgin	Islands	and	Venezuela.
The	U.S.	 and	 Europe	 could	 also	 get	 affected	 by	 this	 virus	 but	 one
reason	that	outbreaks	in	these	countries	tend	to	be	smaller	may	be
that	people	spend	less	time	outside	and	live	in	houses	that	are	more
difficult	 for	 mosquitoes	 to	 enter;	 mosquito	 population	 sizes	 may
play	a	role	as	well.

Who	are	advised	to	be	careful?
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The	pregnant	women	and	women	 thinking	of	 becoming	pregnant
have	to	be	extra-cautious.
When	a	mother	 catches	ZKIV	 in	 the	 first	 trimester,	 it	 can	prevent
the	 fetus’s	 brain	 cells	 from	 developing	 normally	 and	 if	 the	 brain
cells	do	not	grow,	the	head	does	not	grow.
U.S.	 Centers	 for	 Disease	 Control	 and	 Prevention	 (CDC)	 issued
interim	 guidelines	 for	 this	 scenario.	 But	 it	 is	 subject	 to	 change	 as
more	information	comes	in.
ZIKV	 test	 should	 be	 performed	 on	 any	 person	who	 report	 two	 or
more	ZIKV	symptoms	—	or	whose	ultrasound	scans	show	signs	of
microcephaly	 —	 within	 two	 weeks	 of	 traveling	 to	 an	 affected
country.	 (It’s	 worth	 noting	 most	 infected	 people	 don’t	 have
symptoms,	though,	and	it’s	unclear	if	fetuses	are	still	at	risk	in	that
case.)
ZIKV	 normally	 spends	 only	 “a	 few	 days	 to	 a	 week”	 inside	 the
human	body.	“The	virus	will	not	cause	infections	in	an	infant	that	is
conceived	after	the	virus	is	cleared	from	the	blood”.
Work	 is	 under	 way	 to	 develop	 better	 Zika	 tests,	 and	 to	 expand
testing	capacity	of	state	health	departments.
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How	 is	 the	 world	 responding	 to	 ZIKV	 and	 could	 it	 affect	 Brazil
Olympics?

WHO	 convened	 an	 emergency	 meeting	 to	 help	 determine	 its
response	to	the	spread	of	ZIKV.
Colombia	 and	 Jamaica	 have	 advised	 women	 to	 delay	 becoming
pregnant	for	6	to	12	months.
El	Salvador	has	advised	women	to	avoid	getting	pregnant	until	2018.
The	 Football	World	 Cup	 occurred	 about	 9	months	 before	 the	 first
microcephaly	 cases	 sprouted	 in	 Brazil.	 So	 Brazilian	 scientists	 are
suspecting	sports	as	one	of	the	reason	for	the	spread	of	ZIKV.
Zika	 is	 casting	 its	 shadow	 over	 the	 Rio	 Olympics,	 where,	 it	 is
suspected,	people	from	across	the	world	can	contract	it	and	make	it
a	truly	global	epidemic.
Female	 spectators	and	even	athletes	of	 childbearing	age	are	being
warned	by	countries	and	medical	professionals	around	the	world	to
reconsider	their	plans	to	travel	to	Brazil.
Russia	 and	 Australian	 officials	 have	 both	 raised	 fears	 for	 those
women	preparing	to	compete	in	the	Rio	Games	(August,	2016).
Numerous	airlines	around	the	world	are	offering	pregnant	women
the	 chance	 to	 swap	 or	 refund	 their	 tickets	 to	 avoid	 travelling	 to
affected	areas	-	of	which	Brazil	is	the	worst.

((( 	)))
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S&T	-	Akash:	India’s	firepower	in	the	skies

India	 recently	 test	 fired	 its	 indigenously-built	 surface-to-air	 Akash
missile	as	part	of	a	user	trial	mission.	Three	rounds	of	test	were	carried
out	 by	 Indian	Air	 Force	 (IAF)	 personnel	 aiming	 at	 para-barrel	 targets.
The	 first	missile	was	delivered	 to	 the	 IAF	 in	March	2012	and	 formally
inducted	 in	 July	 2015.	 What	 makes	 Akash	 a	 nightmare	 of	 India’s
enemies? KNAPPIL
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What	are	the	salient	features	of	Akash	missile?

Akash	is	a	surface-to-air	missile	with	an	intercept	range	of	30	km.	It
has	a	launch	weight	of	720	kg,	a	diameter	of	35	cm	and	a	length	of
5.78	metres.
It	flies	at	supersonic	speed,	reaching	around	Mach	2.5.	It	can	reach
an	 altitude	 of	 18	 km	 and	 can	 be	 fired	 from	 both	 tracked	 and
wheeled	platforms.	An	on-board	guidance	system	coupled	with	an
actuator	 system	makes	 the	missile	maneuverable	 up	 to	 15g	 loads
and	a	tail	chase	capability	for	end	game	engagement.
A	 digital	 proximity	 fuse	 is	 coupled	 with	 a	 55	 kg	 pre-fragmented
warhead,	 while	 the	 safety	 arming	 and	 detonation	 mechanism
enables	a	controlled	detonation	sequence.	A	 self-destruct	device	 is
also	 integrated.	 It	 is	 propelled	 by	 an	 Integrated	 Ramjet	 Rocket
Engine.
The	 use	 of	 a	 ramjet	 propulsion	 system	 enables	 sustained	 speeds
without	 deceleration	 throughout	 its	 flight.	 The	 Missile	 has
command	guidance	in	its	entire	flight.
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Why	is	Aksash	important	for	India?

The	 Akash	 “area	 defence”	 missile	 systems	 have	 an	 interception
range	of	over	30	km	in	all	weather	conditions.
The	Akash	systems	have	a	“large	kill	envelope”	–	they	are	capable	of
tackling	 multiple	 aerial	 threats	 attacking	 from	 several	 directions
simultaneously.
Akash	is	96%	indigeneous,	asserting	India’s	 increasing	self-reliance
in	missile	making.
The	 fully-automated	 Akash	 system	 is	 designed	 to	 defend	 the
country’s	 vital	 and	 vulnerable	 areas	 against	 medium-range	 air
targets	 penetrating	 from	 low,	 medium	 and	 high	 altitudes.	 Its	 kill
probability	is	over	88%	with	one	missile.	With	two	missiles	in	ripple
firing,	its	98%.
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When	 was	 Integrated	 Guided	 Missile	 Development	 Programme
launched?

The	 Integrated	 Guided	Missile	 Development	 Programme	 (IGMDP)
was	an	Indian	Ministry	of	Defence	programme	for	the	research	and
development	of	a	comprehensive	range	of	missiles.	It	was	managed
by	 the	 Defence	 Research	 and	 Development	 Organisation	 (DRDO)
and	Ordnance	Factories	Board.
The	project	started	in	1982–83	under	the	leadership	of	A.	P.	J.	Abdul
Kalam	 –	 the	missile	man	 of	 India	 -	 and	 ended	 in	 2008	 after	 these
strategic	 missiles	 were	 successfully	 developed.	 The	 last	 major
missile	 developed	 under	 the	 programme	 was	 the	 Agni	 III
intermediate-range	ballistic	missile	in	2007.
On	 8	 January	 2008,	 the	 DRDO	 formally	 announced	 the	 successful
completion	 of	 the	 IGMDP.	 It	 added	 that	 the	 strategic	 integrated
guided	missile	programme	was	completed	with	its	design	objectives
achieved.
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Where	does	India	stand	in	missile	technology?

The	 ability	 of	 a	 country	 to	 defend	 itself	 against	 the	 potential
enemies	 is	 boosted	 by	 a	 robust	 missile	 system.	 India	 has	 the
capability	and	intent	to	strike	enemy	targets	with	devastating	force
early	on	in	a	conflict.
India	 has	 enough	 missile	 power	 to	 cover	 entire	 Pakistan,	 many
times	over.	Now,	with	Agni	V	 (range	of	5000	km),	 India	has	entire
China	within	its	range.
India	 has	 nuclear	 second	 strike	 capability	 by	 using	 SLBM
(submarine	launched	ballistic	missile)	–	Sagarika.
The	 fact	 that	 India	 tests	 its	 missiles	 many	 more	 times	 unlike	 its
neighbour	to	the	west	is	a	testimony	to	the	self-reliance	that	India’s
missile	development	complexes	have	developed.
The	 development	 of	 the	 Indian	 Regional	 Navigational	 Satellite
System	 (IRNSS)	 is	 crucial	 for	 India	 to	 gain	 autonomy	 in	 accurate
targeting	of	missiles	in	a	war-time	situation
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Who	are	in	charge	of	developing	these	missiles?

Akash	 is	 a	 medium-range	 mobile	 surface-to-air	 missile	 defense
system	 developed	 by	 the	 Defence	 Research	 and	 Development
Organisation	 (DRDO),	 Bharat	 Dynamics	 Limited	 (BDL)	 for	 Missile
Systems,	Ordnance	Factories	Board	and	Bharat	Electronics	(BEL)	for
other	Systems	in	India.
The	Akash	Missile	Development	cost	of	Rs	1,000crore,	including	the
project	sanction	of	Rs	600	crores,	is	8-10	times	lower	than	the	cost	of
similar	system	developments	in	other	countries.
Akash	has	certain	unique	characteristics	 like	mobility,	all-the-way-
powered	 flight	 till	 target	 interception,	 multiple	 target	 handling,
digitally-coded	command	guidance	and	fully	automatic	operation.

KNAPPIL
Y

313



How	do	surface	to	air	missiles	work?

Once	 a	 plane	 is	 identified	 as	 hostile,	 information	 about	 its	 initial
location	is	relayed	to	the	missile	through	a	signal,	so	the	missile	 is
shot	in	the	direction	identified	by	the	radar.
Even	 as	 the	 radar	 sends	 the	 missile	 information	 on	 the	 target’s
initial	 location,	 the	 target	 itself	 is	 moving.	 Its	 coordinates	 change
continuously.	How	then	does	the	missile	hunt	the	target?
Infra-Red	 rays	 are	 electromagnetic	 radiations	 that	 are	 emitted
depending	upon	the	temperature	of	a	particular	object	—	the	hotter
the	 object,	 the	 stronger	 the	 infrared	 radiation.	 Combining	 the
information	 from	 radar	 and	 IR	 sensors,	 a	 heat-seeking	 missile	 is
able	to	pinpoint	the	target.
Finally,	after	it	has	locked	on	to	the	target,	there	is	a	predetermined
proximity	fed	into	the	missile’s	on	board	computer.	As	soon	as	the
missile	 comes	 within	 that	 proximity,	 a	 ‘proximity	 fuse’	 gets
activated	 and	 the	warhead	 in	 the	missile	 explodes	 to	 destroy	 the
target.
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S&T	-	Scientists	achieve	a	breakthrough	in	Schizophrenia

In	what	has	been	hailed	 a	 “breakthrough”	 in	 schizophrenia	 research,
scientists	 from	 Harvard	 Medical	 School	 and	 the	 Broad	 Institute	 and
Boston	 Children’s	 Hospital,	 have	 discovered	 how	 a	 gene	 called
complement	 component	 4	 (C4)	 plays	 a	 key	 role	 in	 schizophrenia
development.	 Schizophrenia	 is	 a	 mental	 disorder	 characterized	 by
hallucinations	and	dysfunctional	thought	processes.KNAPPIL

Y

316



What	have	the	Scientists	uncovered?

It	 has	 been	 found	 that	 the	 gene	 variant	 C4	 on	 chromosome	 6	 is
highly	variable.
In	an	analysis	of	65,000	people	with	and	without	schizophrenia,	they
found	that	those	who	had	a	particular	form	of	the	gene	had	a	higher
expression	 of	 that	 gene	 and	 a	 higher	 risk	 of	 developing
schizophrenia.
This	 gene	 not	 only	 helps	 to	 remove	 debris	 from	 the	 body	 after
foreign	 invaders	 are	 destroyed	 by	 the	 immune	 system	 but	 it	 also
prunes	 brain	 synapses	 that	 are	 no	 longer	 needed	 as	 the	 brain
develops	 into	 adulthood.	 This	 is	 a	 normal	 process	 but	 in
schizophrenia,	 it	 is	 believed	 that	 there	 is	 excessive	 pruning	 and
subsequent	loss	of	grey	matter.
The	researchers	found	that	the	greater	the	C4	activity	in	the	brains
of	 the	 mice,	 the	 more	 synaptic	 pruning	 they	 experienced	 during
maturation.
Excessive	 synaptic	pruning	caused	by	 increased	C4	activity	during
early	adulthood	or	adolescence	may	trigger	symptom	onset.
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Why	WHO	considers	Schizophrenia	as	a	debilitating	disease?

Schizophrenia	 is	 a	 mental	 disorder	 characterized	 by	 abnormal
social	 behaviour	 and	 failure	 to	 recognize	 what	 is	 real.	 Common
symptoms	 include	 false	 beliefs,	 unclear	 or	 confused	 thinking,
hearing	 voices,	 reduced	 social	 engagement	 and	 emotional
expression,	and	a	 lack	of	motivation.	People	often	have	additional
mental	 health	 problems	 such	 as	 major	 depression,	 anxiety
disorders,	or	substance	use	disorder.
Symptoms	typically	come	on	gradually,	begin	in	young	adulthood,
and	last	a	long	time.
The	 cause	 of	 schizophrenia	 is	 believed	 to	 be	 a	 combination	 of
genetic	and	environmental	 factors.	Possible	environmental	 factors
include	cannabis	use,	poor	nutrition	during	pregnancy,	being	raised
in	a	city,	parental	age,	and	certain	infections.
As	 of	 2013,	 there	 was	 no	 objective	 test.	 Schizophrenia	 does	 not
imply	 a	 “split	 personality”	 or	 “multiple	 personality	 disorder”	—	 a
condition	with	which	it	is	often	confused	in	public	perception.
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When	can	Schizophrenia	be	prevented?

Prevention	 of	 schizophrenia	 is	 difficult	 as	 there	 are	 no	 reliable
markers	for	the	later	development	of	the	disorder.
There	 is	 tentative	 evidence	 for	 the	 effectiveness	 of	 early
interventions	to	prevent	schizophrenia.
While	there	is	some	evidence	that	early	intervention	in	those	with	a
psychotic	episode	may	improve	short-term	outcomes,	there	is	little
benefit	from	these	measures	after	five	years.
Attempting	to	prevent	schizophrenia	in	the	prodrome	phase	i.e.	at
the	 start	of	disease	before	 symptoms	occur	 is	of	uncertain	benefit
and	therefore	as	of	2009	is	not	recommended.
Cognitive	 behavioural	 therapy,	 a	 psychotherapy	 based	 on	 regular
personal	 interaction,	may	 reduce	 the	 risk	 of	 psychosis	 in	 those	 at
high	risk.
Another	 preventative	 measure	 is	 to	 avoid	 drugs	 that	 have	 been
associated	 with	 development	 of	 the	 disorder,	 including	 cannabis,
cocaine,	and	amphetamines.
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Where	is	Schizophrenia	different	from	normal	brain	condition?

Significant	 Loss	 of	 Brain	 Gray	 Matter:	 Individuals	 with
schizophrenia,	including	those	who	have	never	been	treated,	have	a
reduced	 volume	 of	 gray	 matter	 in	 the	 brain,	 especially	 in	 the
temporal	and	frontal	 lobes.	Recently	neuroscientists	have	detected
gray	matter	loss	of	up	to	25%.
Enlarged	Ventricles	 in	the	Brain:	 Individuals	with	 schizophrenia,
including	 those	 who	 have	 never	 been	 treated,	 typically	 have
enlarged	ventricles	in	the	brain,	as	demonstrated	in	over	100	studies
to	date.
Enlarged	 Amygdala:	 Individuals	 with	 manic-depressive	 disorder
have	an	enlarged	amygdala	and	increased	numbers	of	white	matter
hyperintensities.
Decreased	 Prefrontal	 Brain	 Function:	 Individuals	 with
schizophrenia,	including	those	who	have	never	been	treated,	show
decreased	function	of	the	prefrontal	area,	an	area	of	the	brain	that
we	use	for	planning	and	thinking	about	ourselves.
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Who	were	the	famous	personalities	diagnosed	with	Schizophrenia?

John	 Nash:	 was	 an	 American	 mathematician	 who	 made
fundamental	 contributions	 to	 game	 theory,	 differential	 geometry,
and	 the	 study	of	partial	differential	 equations.	He	 shared	 the	1994
Nobel	 Memorial	 Prize	 in	 Economic	 Sciences	 with	 game	 theorists
Reinhard	Selten	and	John	Harsanyi.
James	 Beck	 Gordon	 (Jim	 Gordon)	 –was	 one	 of	 the	 greatest
drummers	of	his	 time.	 In	 the	Sixties	and	Seventies	he	had	played
with	 John	 Lennon,	 George	 Harrison,	 Eric	 Clapton,	 the	 Everly
Brothers,	 the	 Beach	 Boys,	 Judy	 Collins,	 Joe	 Cocker,	 Frank	 Zappa,
Duane	Allman,	Carly	Simon,	Jackson	Browne	and	Joan	Baez.
Syd	Barrett:an	English	musician,	composer,	singer,	songwriter,	and
painter.	Best	known	as	a	founder	member	of	the	band	Pink	Floyd.
Parveen	 Babi:a	 former	 Indian	 actress	 and	 an	 erstwhile	 Fashion
model,	who	is	most	remembered	for	her	glamorous	roles	alongside
top	heroes	of	the	1970s	and	early	1980s	in	blockbusters	like	Deewar,
Namak	Halal,	Amar	Akbar	Anthony	and	Shaan.
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How	is	Schizophrenia	diagnosed?

The	two	principal	diagnostic	methods	used	by	doctors	today	in	the
diagnosis	of	schizophrenia	are	the	Diagnostic	and	Statistical	Manual
(known	 as	 DSM	 IV)	 which	 is	 used	 mainly	 in	 the	 USA	 and	 the
International	Classification	of	Diseases	(ICD),	10th	revision,	which	is
used	commonly	in	the	UK	and	Europe.
The	 diagnosis	 takes	 into	 account	 four	 main	 types	 of	 symptoms:
delusions,	hallucinations,	thought	disorders	and	negative	symptoms
such	as	apathy	or	withdrawal.
Because	 disorders	 of	 the	mind	 can	 be	 very	 complex	 (after	 all	 the
brain	 is	 the	most	 complex	 organ	 in	 the	 human	 body),	 the	 doctor
may	make	 an	 initial	 diagnosis,	 called	 a	 working	 diagnosis,	 which
may	later	be	changed	when	the	doctor	has	had	more	experience	of
the	patient.

((( 	)))
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S&T	-	Germany	activates	nuclear	fusion	device

Nuclear	 fusion	 power	 has	 been	 a	 pipe	 dream	 since	 the	 1950s	 but
recently	German	 scientists	went	one	 step	 closer	 to	making	 it	 possible.
Scientists	at	 the	Max	Planck	 Institute	 in	Greifswald,	 joined	by	German
Chancellor	Angela	Merkel,	 injected	hydrogen	 into	 the	Wendelstein	7-X
fusion	device	and	heated	the	gas	into	plasma	for	a	moment.	Was	this	the
defining	moment	for	nuclear	fusion?KNAPPIL
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What	is	Wendelstein	7-X	all	about?

Since	the	start	of	its	operation	on	10	December,	the	Wendelstein	7-X
device	 at	 the	 Max	 Planck	 Institute	 for	 Plasma	 Physics	 (IPP)	 in
Greifswald,	 Germany,	 has	 produced	more	 than	 300	 plasmas	 using
helium.
These	 served	 primarily	 to	 clean	 the	 plasma	 vessel,	 allowing	 the
plasma	temperature	to	increase.

The	first	plasma	in	the	machine	had	duration	of	1/10th	of	a	second
and	achieved	a	temperature	of	around	one	million	degrees	Celsius.
Eventually,	a	plasma	temperature	of	six	million	degrees	Celsius	was
achieved.
Wendelstein	 is	 a	 stellarator	 fusion	 reactor	 -	 different	 from	 a
tokamak	fusion	reactor	such	as	the	ITER	device	under	construction
in	France.
The	 Wendelstein	 7-X	 will	 not	 be	 used	 to	 produce	 energy	 but	 to
demonstrate	whether	stellarators	are	suitable	as	a	power	plant.
With	a	temperature	of	80	million	degrees	[Celsius]	and	a	lifetime	of
a	 quarter	 of	 a	 second,	 the	 device’s	 first	 hydrogen	 plasma	 has
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completely	lived	up	to	the	expectations.
The	 Wendelstein	 7-X	 is	 a	 stellarator,	 but	 with	 the	 distinct
advantage	 (over	 tokamaks)	 of	 theoretically	 being	 able	 to	 run
indefinitely,	instead	of	in	pulses	like	the	tokamaks.

Why	fusion	is	the	next	frontier	of	power?

With	rising	population,	 it	 is	estimated	that	 the	world	will	need	2–3
times	more	energy	in	2050	as	it	does	now.
The	conventional	sources	of	energy	have	only	limited	supplies	and
are	rapidly	running	out.
Fossil	fuels	make	carbon	dioxide	gas	when	we	burn	them	to	release
energy.	That’s	creating	climate	change	 that	could	ultimately	make
our	planet	impossible	to	live	on.
If	 we	 could	 build	 nuclear	 fusion	 plants	 that	 make	 as	 much
electricity	 as	 today’s	 coal	 or	 nuclear	 fission	 plants,	 with	 none	 of
their	drawbacks,	we	could	potentially	solve	Earth’s	energy	problems
forever,	 making	 all	 the	 power	 we	 need	 without	 damaging	 the
environment.
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Nuclear	fusion	generates	no	nuclear	waste	or	pollution	(other	than
reactor	 equipment,	which	 remains	 contaminated	 at	 the	 end	 of	 its
life	for	about	a	century)	and	no	greenhouse	gases.
There’s	 no	 risk	 of	 nuclear	 accidents	 similar	 to	 those	 that	 have
occurred	 with	 fission	 plants	 (in	 horrific	 incidents	 such	 as	 at
Chernobyl,	Ukraine	in	1986	and	Fukushima,	Japan	in	2011).

When	can	we	expect	power	from	nuclear	fusion?

If	 the	 Wendelstein	 7-X	 succeeds	 in	 producing	 plasma	 for	 a	 long
amount	of	time,	then	it	might	show	that	the	stellarator	design	could
be	used	in	future	fusion	power	plants.
Experts	hope	that	it	would	be	2025,	if	not	earlier,	to	produce	plasma
for	long	duration	(up	to	30	minutes).
It	is	very	difficult	to	start	nuclear	fusion	reactions	that	release	more
energy	than	is	needed	to	start	the	reaction.
The	only	successful	approach	so	 far	has	been	 in	nuclear	weapons.
The	 hydrogen	 bomb	 uses	 an	 atomic	 (fission)	 bomb	 in	 order	 to
start	fusion	reactions.
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It’s	only	a	matter	of	time	before	fusion	plants	are	making	some	of
our	daily	electricity.

Where	do	fusion	and	fission	differ?

Definition:	Fission	is	the	splitting	of	a	large	atom	into	two	or	more
smaller	ones	while	fusion	is	the	fusing	of	two	or	more	lighter	atoms
into	a	larger	one.
Natural	occurrence:	 Fission	 reaction	 does	 not	 normally	 occur	 in
nature	while	fusion	occurs	in	stars,	such	as	the	sun.
Byproducts:	 Fission	 produces	 many	 highly	 radioactive	 particles
while	few	radioactive	particles	are	produced	by	fusion	reaction,	but
if	 a	 fission	 “trigger”	 is	 used,	 radioactive	 particles	 will	 result	 from
that.
Energy	Requirement:	Little	energy	is	required	to	split	two	atoms	in
a	 fission	 reaction	 but	 extremely	 high	 energy	 is	 required	 to	 bring
two	 or	more	 protons	 close	 enough	 that	 nuclear	 forces	 overcome
their	electrostatic	repulsion.
Energy	Released:	The	energy	released	by	fission	is	a	million	times
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greater	than	that	released	in	chemical	reactions,	but	lower	than	the
energy	released	by	nuclear	fusion.	The	energy	released	by	fusion	is
three	to	four	times	greater	than	the	energy	released	by	fission.

Who	else	in	the	world	are	experimenting	with	fusion?

The	Germans	aren’t	the	only	ones	working	on	fusion.	In	France,	the
largest	fusion	reactor	ever	made,	called	ITER,	is	under	construction.
ITER	 -	 International	 Thermonuclear	 Experimental	 Reactor	 -	 is	 an
international	nuclear	fusion	research	and	engineering	megaproject,
It	 is	 currently	 building	 the	 world’s	 largest	 experimental	 tokamak
nuclear	fusion	reactor	in	France.
The	 project	 is	 funded	 and	 run	 by	 seven	 member	 entities—the
European	Union,	India,	 Japan,	China,	Russia,	 South	Korea	and	 the
United	States.
The	EU,	as	host	party	for	the	ITER	complex,	is	contributing	about	45
%	of	the	cost,	with	the	other	six	parties	contributing	approximately
9	percent	each.
Indian	 contributions	 to	 the	 project	 will	 be	 executed	 by	 the
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Gandhinagar-based	ITER-India,	a	division	of	the	Institute	of	Plasma
Research	(IPR).

Nine	 large	 components,	 amounting	 to	 almost	 a	 tenth	 of	 the
project,	will	be	fabricated	and	sourced	from	India.

How	does	nuclear	fusion	work?

Nuclear	fusion	is	the	process	of	making	a	single	heavy	nucleus	(part
of	an	atom)	from	two	lighter	nuclei.	This	process	is	called	a	nuclear
reaction.	It	releases	a	large	amount	of	energy.
The	nucleus	made	by	 fusion	 is	 heavier	 than	 either	 of	 the	 starting
nuclei.	 However,	 it	 is	 not	 as	 heavy	 as	 the	 combination	 of	 the
original	mass	of	the	starting	nuclei	(atoms).
This	 lost	 mass	 is	 changed	 into	 lots	 of	 energy.	 This	 is	 shown	 in
Einstein’s	famous	E=mc2	equation.
Fusion	happens	in	the	middle	of	stars,	like	the	Sun.	Hydrogen	atoms
are	fused	together	to	make	helium.	This	releases	lots	of	energy.	This
energy	powers	the	heat	and	light	of	the	star.
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Why	do	stars	die?

Not	 all	 elements	 can	 be	 joined.	 Heavier	 elements	 are	 less	 easily
joined	 than	 lighter	 ones.	 Iron	 (a	 metal)	 cannot	 fuse	 with	 other
atoms.	This	is	what	causes	stars	to	die.	Stars	join	all	of	their	atoms
together	to	make	heavier	atoms	of	different	types,	until	they	start	to
make	 iron.	 The	 iron	 nucleus	 cannot	 fuse	 with	 other	 nuclei.	 The
reactions	stop.	The	star	eventually	will	cool	down	and	die.

((( 	)))
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S&T	-	First	Artificial	Graphene	Created

An	artificial	material	with	a	structure	that	mirrors	Graphene	has	been
created	 by	 an	 international	 team	 of	 physicists	 in	 the	 University	 of
Arkansas.	The	team	published	its	findings	in	the	journal	of	the	American
Physical	 Society,	 in	 a	 paper	 titled	 “Mott	 Electrons	 in	 an	 Artificial
Graphene-like	Crystal	of	Rare	Earth	Nickelate.”	What	makes	Graphene
the	next	frontier	of	Science?KNAPPIL
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What	is	Artificial	Graphene?

Graphene	 (derived	 from	graphite)	 is	a	one	atom	thick	honeycomb
lattice	of	carbon	atoms.
This	strong,	flexible,	conducting	and	transparent	material	has	huge
scientific	and	technological	potential.
Artificial	Graphene	has	 the	same	honeycomb	structure,	but	 in	 this
case,	 instead	 of	 carbon	 atoms,	 nanometer-thick	 semiconductor
crystals	are	used.
Changing	 the	size,	 shape	and	chemical	nature	of	 the	nano-crystals
makes	it	possible	to	tailor	the	material	to	each	specific	task.
Jak	 Chakhalian,	 professor	 of	 physics	 and	 director	 of	 the	 Artificial
Quantum	Materials	Laboratory	at	the	University	of	Arkansas	in	US
said,	 “we	 have	 basically	 created	 the	 first	 artificial	 graphene-like
structure	with	transition	metal	atoms	in	place	of	carbon	atoms.”
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Why	do	we	need	artificial	Graphene?

This	 discovery	 will	 allow	 scientists	 to	 create	 graphene-like
structures	for	many	other	elements.
Artificial	 graphene	 opens	 the	 door	 to	 a	 wide	 variety	 of	 materials
with	variable	nano‐geometry	and	‘tunable’	properties.
A	new	breed	of	ultra-thin	super-material	has	the	potential	to	cause	a
technological	revolution.
Artificial	 graphene	 should	 lead	 to	 faster,	 smaller	 and	 lighter
electronic	 and	 optical	 devices	 of	 all	 kinds,	 including	 higher
performance	photovoltaic	cells,	lasers	or	LED	lighting.
For	the	first	time,	scientists	are	able	to	produce	and	have	analysed
artificial	graphene	from	traditional	semiconductor	materials.
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When	was	Graphene	discovered?

The	theory	of	graphene	was	first	explored	by	P.	R.	Wallace	in	1947
as	a	starting	point	for	understanding	the	electronic	properties	of	3D
graphite.
That	 electric	 current	 would	 be	 carried	 by	 effectively	 massless
charge	 carriers	 in	 graphene	was	pointed	out	 theoretically	 in	1984,
and	the	name	‘graphene’	was	first	mentioned	in	1987	to	describe	the
graphite	 layers	 that	 had	 various	 compounds	 inserted	 between
them.
Finally,	 it	 was	 discovered	 in	 2004	 by	 Andre	 and	 Kostya,	 who
published	their	initial	findings	in	2003	but	their	paper	was	rejected
twice	as	it	was	thought	so	unlikely	that	one-atom-thick	sheets	could
be	stable.
Eventually	their	paper	was	published	in	the	journal	Science	in	2004.
That	paper	sparked	a	global	explosion	in	graphene	research.
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Where	are	the	interests	in	artificial	carbon	atoms	converging	to?

The	attempts	are	converging	in	a	new	field	called	carbononics.
Carbononics	is	about	creating	artificial	materials	with	carbon	atoms.
It	 integrates	 electronics,	 photonics	 and	 spintronics	 with	 graphene
quantum	dots.
Starting	 with	 2D	 graphene,	 the	 scientists	 can	 now	 attempt	 to
engineer	a	new	class	of	materials,	such	as	graphene	quantum	dots,
by	controlling	lateral	size,	shape,	edge,	sublattice	symmetry,	strain,
number	of	layers	and	carrier.
Research	on	graphene	quantum	dots	is	at	an	early	stage,	from	top-
down	 etched	 quantum	 dots	 with	 millions	 of	 atoms	 to	 colloidal
quantum	dots	with	hundreds	of	atoms.
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Who	were	 awarded	 with	 Noble	 prize	 in	 Physics	 for	 their	 work	 on
Graphene?

Six	 years	 after	 their	 groundbreaking	 isolation	 of	 graphene,	 Andre
Geim	and	Konstantin	Novoselov	were	awarded	the	2010	Nobel	Prize
in	physics	for	their	work	on	Graphene.
Both	of	them	originally	studied	and	began	their	careers	as	physicists
in	 Russia.	 Now	 they	 are	 both	 professors	 at	 the	 University	 of
Manchester.
Prize	 motivation	 (as	 mentioned	 in	 the	 Nobel	 citation):	 “for
groundbreaking	 experiments	 regarding	 the	 two-dimensional
material	graphene”
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How	Graphene	could	be	used?

Graphene	can	have	multiple	applications	for	the	multitudes:

Clean	drinking	water	for	millions.	Graphene	membranes	could	see
huge	 progress	 in	 water	 purification	 technology	 in	 developing
countries	and	provide	more	efficient	desalination	plants.
Electronics	 and	 energy	 storage	 could	 also	 be	 revolutionised	 by
graphene.
Flexible,	durable,	semi-transparent	mobile	phones.
Wearable	technology,	clothing	that	communicates.
Electric	sports	cars.	Lightweight	planes.

((( 	)))
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S&T	-	ISRO	goes	electric

Indian	 Space	 Research	 Organization	 (ISRO)	 plans	 to	 use	 electric
propulsion	 to	 power	 satellites,	 thereby	 increasing	 its	 ability	 to	 carry
heavier	communication	satellites	by	 its	home-grown	rockets.	By	using
electric	 propulsion,	 ISRO	 aims	 to	 boost	 its	 launch	 vehicles’	 payload
capability	 and	 life	 span	 of	 the	 satellite.	 The	 success	 in	 cryogenic
technology	would	propel	India	higher	up	in	space.KNAPPIL
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What	is	the	need	for	going	electric?

Nearly	a	third	of	the	weight	of	a	satellite	is	liquid	fuel,	which	is	used
to	power	the	spacecraft	to	its	orbital	slot	once	it	is	in	space.
On	 the	 other	 hand,	 electric	 or	 ion	 propulsion	 uses	 electricity
generated	 from	solar	energy	and	releases	positive	atoms	 to	create
the	force	required	to	push	the	satellite	to	its	slot.
It	 weighs	 significantly	 lighter	 and	 is	 10	 times	more	 efficient	 than
liquid	fuelled	satellites.
An	 electrically	 powered	 spacecraft	 propulsion	 system	 uses
electrical	energy	to	change	the	velocity	of	a	spacecraft.
Using	electric	propulsion,	we	can	send	a	four-tonne	satellite,	which
is	 equivalent	 to	 a	 six-tonne	 satellite.	 Instead	 of	 chemical	 fuel,	 we
save	on	weight	and	pack	it	with	more	transponders.
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Why	does	ISRO	want	its	vehicles	to	carry	more	weight?

The	size	of	commercial	GEO	satellites	has	steadily	grown	as	a	result
of	the	telecommunications	market	demanding	more	satellites	with
higher	 power	 and	 more	 transponders.	 Many	 analysts	 within	 the
satellite	 manufacturing	 and	 launch	 industries	 see	 this	 trend
continuing.
Satellites	with	larger	numbers	of	transponders	tend	to	be	more	cost
effective.	Also,	increased	power	needed	for	multiple	spot	beams	or
phased	 array	 antennas	 increases	 the	 mass	 of	 batteries	 and	 other
supporting	systems.
ISRO	 launches	 these	 heavy	 communication	 technologies	 with
foreign	help	that	costs	it	more.	Indigenization	would	save	cost	and
reduce	dependency.	 ISRO	can	also	act	as	efficient	service	provider
to	foreign	satellites	like	in	PSLV.
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When	did	electric	propulsion	develop?

Electric	 spacecraft	 engines	 have	 been	 flying	 in	 various	 forms	 for
decades.	 In	 the	 1970s,	 the	 Soviet	 Union	 pioneered	Hall	 thruster
technology,	 which	 remains	 the	 most	 common	 type	 of	 electric
spacecraft	engine.
ISRO’s	 attempt	 to	 use	 electric	 propulsion	 technology	 has	 been	 a
decade-old	idea.
But,	 it	 could	 not	 test	 electric	 propulsion	 technology	 after	 an
experimental	satellite	GSAT-4	in	April	2010	did	not	take	off	after	the
GSLV	rocket	exploded	soon	after	launch.
With	ISRO	successfully	mastering	the	cryogenic	engine	technology,
which	 helps	 in	 powering	 rockets	 that	 can	 carry	 heavier
communication	 satellites	 into	 space,	 the	 space	 agency	 now	 has
concrete	 plans	 to	 use	 the	 electric	 propulsion	 power	 plant	 in	 its
satellites.
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Where	is	electric	propulsion	system	being	used?

ISRO	 is	 not	 the	 only	 space	 agency	 experimenting	 with	 this
technology	 for	 communication	 satellites,	 which	 has	 been	 used	 in
deep	 space	 missions	 by	 National	 Aeronautics	 and	 Space
Administration	(NASA)	and	also	by	Soviet	Union.
In	 March	 2015,	 Boeing	 said	 two	 communication	 satellites	 were
hurled	into	space	powered	by	ion	propulsion.
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Who	will	benefit	from	this	technique?

The	 solar	 array	 power	 is	 getting	 cheaper	 per	 watt,	 getting	 more
efficient
Saving	all	that	propellant	means	that	electric	spacecraft	can	weigh	a
lot	less	than	chemical	spacecraft.
That	mass	 savings	means	 the	 same	 satellite	 can	be	 launched	on	a
smaller,	cheaper	rocket,	or	that	the	extra	mass	could	be	used	to	add
more	 instruments	 to	 the	 spacecraft,	 such	 as	 adding	 extra
transponders	to	communications	satellites.
The	downside	is	that	this	fuel	efficiency	comes	often	at	the	expense
of	 thrust	 power,	 so	 electrically	 propelled	 spacecrafts	 accelerate
slower	and	take	longer	to	reach	the	same	destination.

KNAPPIL
Y

345



How	are	Heavy	Lift	Launch	Vehicles	Used?

Heavy	 lift	 launch	vehicles	can	do	 things	 that	other	rockets	cannot
do.	 They	 can	 launch	 larger	 payloads	 into	 low	 Earth	 orbit.	 The
Saturn	 V	 rocket,	 for	 example,	 launched	 an	 entire	 space	 station,
Skylab,	in	one	launch.
Heavy	 lift	 launch	 vehicles	 can	 also	 lift	 large	 satellites	 into	 higher
orbits.	For	example,	a	satellite	around	22,000	miles	from	the	surface
of	 Earth	 can	 be	 in	 geostationary	 orbit.	 In	 that	 orbit,	 the	 satellite
orbits	Earth	once	per	day.	As	a	result,	it	stays	over	the	same	point	on
Earth’s	surface.	This	is	useful	for	communications	satellites.
Heavy	 lift	 launch	 vehicles	 can	 also	 be	 used	 for	missions	 to	 other
worlds.	The	Saturn	V	rocket	made	it	possible	for	people	to	land	on
the	moon.

((( 	)))
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S&T	-	Aditya	to	be	launched	in	2019–20

The	 Indian	 Space	 Research	 Organisation	 (ISRO)	 recently	 announced
that	 its	 first	 solar	mission,	Aditya-L1,	will	be	 launched	 in	2019–20.	The
spacecraft	 aims	 to	 answer	 fundamental	 questions	 in	 solar	 physics	 by
studying	 dynamic	 processes	 on	 the	 Sun.	 The	 mission,	 introduced	 in
2008,	 was	 initially	 planned	 to	 be	 launched	 by	 2015–16	 and	 was
designated	Aditya-1.KNAPPIL
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What	is	the	purpose	of	Aditya-L1	satellite?

Aditya-L1	is	a	spacecraft	to	study	the	Sun.	It	was	conceptualised	by
the	Advisory	Committee	for	Space	Research	in	January	2008.	It	has
been	designed	and	will	be	built	by	ISRO.
This	will	be	the	first	Indian	space	mission	to	study	the	Sun,	and	also
the	 first	 Indian	mission	 to	be	placed	at	Lagrangian	Point	 (L1)	 far
away	from	the	Earth	from	where	continuous	solar	observations	are
possible.	Only	NASA	and	ESA	have	 successfully	placed	 satellites	at
the	L1	point	as	of	date.
The	 objective	 of	 Aditya	 is	 to	 find	 out	why	 solar	 flares	 and	 solar
winds	 disturb	 the	 communication	 network	 and	 electronics	 on
earth.
ISRO	 plans	 to	 use	 the	 data	 from	 the	 satellite	 to	 better	 protect	 its
satellites	from	being	damaged	by	hot	winds	and	flares	ejected	out	of
the	corona.
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Why	is	there	a	delay	in	the	launch	of	Aditya-L1?

In	any	new	space	mission,	delays	are	inevitable,	and	examples	are
aplenty	all	over	the	world.	The	space	business	is	a	risky	one.	When
the	mission	gets	the	final	go	for	launch,	there	must	be	a	guarantee
that	there	will	be	no	issues	which	can	affect	the	flight.
Case-in-point:	 The	 launch	 of	 India’s	 first	 mission	 to	 the	 moon,
Chandrayaan-1	got	delayed	a	number	of	times,	but	eventually	it	was
a	 scientific	 success,	 though	 its	 life	 span	 was	 cut	 short	 by	 a	 year.
Communication	 was	 lost	 with	 the	 spacecraft	 on	 August	 29,	 2009.
According	 to	 reports,	 its	 premature	 end	 was	 triggered	 by	 solar
radiations.	However,	Aditya	1	will	be	well	equipped	to	ward	off	such
challenges.
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When	were	similar	missions	carried	out	previously?

The	 Solar	 and	Heliospheric	Observatory	 (SOHO)	 is	 a	 spacecraft
built	 by	 a	 European	 industrial	 consortium	 led	 by	 Matra	 Marconi
Space	(now	Astrium)	that	was	launched	on	a	Lockheed	Martin	Atlas
II	AS	launch	vehicle	on	December	2,	1995	to	study	the	Sun,	and	has
discovered	 over	 3000	 comets.	 It	 began	 normal	 operations	 in	May
1996.	 It	 is	a	 joint	project	of	 international	 cooperation	between	 the
European	Space	Agency	(ESA)	and	NASA.
STEREO	 (Solar	 Terrestrial	 Relations	 Observatory)is	 a	 solar
observation	 mission	 by	 NASA.	 Two	 nearly	 identical	 space-crafts
were	launched	in	2006	into	orbits	around	the	Sun	that	caused	them
to	 respectively	pull	 farther	 ahead	of	 and	 fall	 gradually	behind	 the
Earth.	 This	 enables	 stereoscopic	 imaging	 of	 the	 Sun	 and	 solar
phenomena,	such	as	coronal	mass	ejections.

KNAPPIL
Y

351



Where	does	India	stand	in	Space	Technology?

India	is	a	roaring	success	in	space	science.	It	has	mastered	modern
space	 technology	 and	 its	 various	 applications	 for	 the	 benefit	 of
society.
New	 space	 technology	 is	 being	 utilised	 for	 telecommunications,
television	broadcasts,	weather	watch	and	for	providing	information
relating	 to	 agriculture,	 forests,	 water	 resources	 and	 minerals	 to
mention	a	few.
Through	 ISRO,	 India	 is	 capable	 of	 designing,	 fabricating	 and
launching	a	range	of	satellites	and	offers	services	to	other	countries
as	well.
Soon	there	will	be	a	cluster	of	navigation	satellites	as	well.	All	this,
along	with	scientific	missions	to	the	moon	and	Mars,	augurs	well	for
the	emergence	of	ISRO	as	a	robust	space	agency	and	positioning	of
India	as	a	leading	space	faring	nation.
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Who	is	responsible	for	building	and	designing	Aditya-L1?

The	project	costs	approximately	Rs	400	crores	and	is	a	joint	venture
between	ISRO	and	physicists	from	Indian	Institute	of	Astrophysics,
Bengaluru;	Inter	University	Centre	for	Astronomy	and	Astrophysics,
Pune;	Tata	 Institute	of	Fundamental	Research,	Mumbai,	and	other
institutes.
The	 solar	mission	would	 put	 India	 in	 the	 elite	 club	 that	 currently
has	only	two	members-the	Europe	Space	Agency	and	USA’s	National
Aeronautics	and	Space	Administration	(NASA).
Icing	 on	 the	 cake	 would	 be	 that	 earlier	 the	 solar	 mission	 was	 a
collaborative	 effort	 between	 the	 European	 and	US	 agencies,	while
the	 Indian	 mission	 would	 be	 an	 individual	 effort	 –	 ISRO	 with	 a
shoestring	budget	is	matching	its	well-endowed	counterparts.
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How	is	the	Lagrangian	Point	positioning	of	the	satellite	helpful?

A	 Satellite	 placed	 in	 the	 halo	 orbit	 around	 the	 Lagrangian	 point	 1
(L1)	 of	 the	 Sun-Earth	 system	 has	 the	 major	 advantage	 of
continuously	viewing	the	Sun	without	any	occultation/	eclipses.
Therefore,	the	Aditya-1	mission	has	now	been	revised	to	“Aditya-L1
mission”	and	will	be	inserted	in	a	halo	orbit	around	the	L1.
In	 a	 three-body	 problem	 such	 as	 this	 –	 with	 the	 earth	 and	 sun
engaged	in	an	elliptical	orbit	and	a	relatively	massless	satellite	being
placed	 in	 between	 –	 there	 are	 five	 so-called	 lagrangian	 points	 in
space	where	the	satellite	—	may	be	placed	so	that	it	can	maintain	its
position	with	respect	to	the	two	others.	One	of	these	is	the	L1	point,
which	is	about	1.5	million	km	from	the	earth.
The	 satellite	 will	 have	 to	 use	 its	 own	 power	 (spend	 energy)	 to
remain	in	position	within	in	this	orbit	without	losing	its	way.

((( 	)))
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S&T	-	Big	Data:	Just	how	big	is	it?

It	 seems	Big	Data	 can	do	 anything	 these	days.	 From	designing	 smart
cars	 to	 creating	 vaccines	 for	 global	 health	 emergencies,	 Big	 Data	 is
helping	organizations	take	the	right	decisions.	The	growing	penetration
of	 Internet	 is	 generating	 a	 huge	 amount	 of	 data.	 How	 can	 we	 make
sense	 of	 all	 those	 bits?	 Big	 Data	 gives	 a	 powerful	 method	 to	 this
madness.	 KNAPPIL
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What	is	the	source	of	Big	Data?

Big	 Data	 is	 a	 broad	 term	 and	 generally	 includes	 processing	 and
analyzing	 of	 data	 attributed	 with	 high	 Volume	 (size),	 Velocity	 (the
speed	 at	 which	 data	 is	 being	 collected)	 and	Variety	 (various	 types	 of
data).

The	major	sources	of	such	data	are:

Government:	 The	 government	 is	 collecting	 different	 types	 of
information	related	to	citizens	in	the	form	of	Census	data,	Electoral
rolls	data,	Adhaar	Card,	PAN	Numbers	etc.
Commercial	Sources:	Various	organizations	and	companies	keep	on
collecting	 data	 every	 time	 people	 transact	 with	 them	 viz.	 data
collected	 at	 shopping	 malls,	 telephone	 operators,	 credit	 card
vendors	etc.
Social	Media:	Everyday	a	lot	of	data	is	being	generated	in	the	form
of	posts,	pictures	and	videos	uploaded	by	millions	of	 Social	Media
users	worldwide.
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Internet	of	Things:	All	 the	equipment	which	are	also	connected	 to
the	 Internet	 like	 computer	 peripherals,	 home	 appliances,
automobiles	etc.,	are	also	generating	huge	amount	of	data	which	is
related	to	their	usage	pattern.

Why	is	Big	Data	giving	hope	in	the	fight	against	Zika	virus?

In	 fast	 spreading	epidemics	 such	as	Zika	Virus,	quick	but	accurate
statistical	 modeling	 of	 vast,	 real	 time	 datasets	 is	 required	 to	 fast-
track	the	development	of	vaccines.
Big	data	research	has	dramatically	sped	up	the	development	of	new
flu	 vaccines.	 It	 has	 played	 a	 role	 in	 containing	 previous	 viral
outbreaks	such	as	Ebola,	Dengue	fever	and	seasonal	flu.
The	World	Health	Organization	has	declared	the	Zika	Virus	a	public
health	emergency	that	could	affect	four	million	people	in	the	next
year	as	it	spreads	across	the	Americas.
To	 tackle	 a	 virus	 like	 Zika,	 a	 rich	 and	 varied	 source	 of	 data	 from
clinical	trials,	surveillance	activities	and	provider	networks	could	be
used	 to	more	 accurately	 predict	 developments	 and	 counter	 them
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through	vaccines.
By	analyzing	the	results	of	thousands	of	tests	at	institutions	around
the	 world,	 compounds	 can	 be	 developed	 to	 target	 the	 specific
proteins	that	are	found	to	enable	the	virus	to	grow.

When	did	the	concept	of	Big	Data	come	into	being?

There	is	no	precise	date	which	can	be	attributed	as	the	day	of	genesis	of
Big	 Data.	 However,	 a	 timeline	 can	 be	 traced	 with	 different	 major
milestones:

1944:	 Fremont	 Rider	 estimates	 that	 American	 university	 libraries
were	doubling	in	size	every	sixteen	years.
1961:	 Derek	 Price	 charts	 the	 growth	 of	 scientific	 knowledge	 by
looking	 at	 the	 growth	 in	 the	 number	 of	 scientific	 journals	 and
papers
1975:	The	Ministry	of	Posts	and	Telecommunications	in	Japan	starts
conducting	 the	 Information	 Flow	 Census,	 tracking	 the	 volume	 of
information	circulating	in	Japan
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1990:	 Peter	 J.	Denning	publishes	 “Saving	All	 the	 Bits”	 in	American
Scientist	in	which	talks	about	overwhelming	deluge	of	data.
2000:	Peter	Lyman	and	Hal	R.	Varian	at	UC	Berkeley	publish	“How
Much	Information?”	It	is	the	first	comprehensive	study	to	quantify,
in	 computer	 storage	 terms,	 the	 total	 amount	 of	 new	 and	 original
information	 created	 in	 the	 world	 annually	 and	 stored	 in	 four
physical	media:	paper,	film,	optical	and	magnetic.

Where	do	we	see	the	applications	of	Big	Data?

Commerce:	 Corporations	 use	 the	 information	 extracted	 from	 Big
Data	in	advertising,	studying	consumer	behavior,	sales	forecast	etc.
Politics:	 Political	 parties	 use	 demographic	 data	 for	 profiling	 the
electorate	and	studying	the	voting	pattern.
Security	 Agencies:	 Internet	 and	 financial	 transactions	 data	 is
monitored	and	scrutinized	by	them	as	part	of	intelligence	gathering.
Policy	Making:	Government	agencies	utilize	 the	data	 gathered	by
various	surveys	for	evidence	based	policy	formulation.
Healthcare:	 There	 are	 many	 applications	 like	 disease	 profiling,
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predicting	epidemics,	research	in	medicine	etc.
Weather	 Forecast:	 Big	 Data	 is	 an	 effective	 tool	 to	 understand
complex	 weather	 mechanisms	 like	 monsoons	 and	 studying	 and
predicting	the	effects	of	global	phenomenon	like	climate	change.
Research:	Big	Data	significantly	contributes	in	high-end	research	in
nuclear	physics,	astrophysics,	genetics,	biotechnology	etc.

Who	are	the	people	involved	in	Big	Data?

Supply	Side:

Information	 Technology	 Firms	 like	 Microsoft,	 Google,	 IBM,
Accenture	etc.	are	involved	in	developing	Big	Data	processing	tools
Service	 providers	 who	 give	 consultancy	 services	 to	 clients	 who
demand	data	processing	using	Big	Data	tools

Demand	Side:

Government	 Agencies	 for	 evidence	 based	 policy	 making,
intelligence	gathering	etc.
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Corporations	which	want	to	churn	the	data	available	with	them	to
render	value	added	products	and	services	to	their	customers.
Financial	 agencies	 dealing	with	 investment	 and	 financial	 products
like	equities,	debentures,	derivatives,	bonds	etc.
Research	organizations	like	CERN,	Alan	Turing	Institute.

How	is	Big	Data	going	to	impact	us	in	daily	lives?

We	know	we	are	being	the	beneficiaries	of	Big	Data	when	:

We	 get	 advertisements	 relevant	 to	 our	 requirements	 while
browsing	the	Internet.
We	get	job	offers	relevant	to	our	career	profile	and	expectations	in
Social	Media	like	LinkedIn.
We	get	a	parcel	destined	for	our	address	in	exactly	the	same	time	as
being	claimed	by	the	courier	agency.
We	 are	 protected	 from	 any	 fraudulent	 behavior	 especially	 while
transacting	online.
Our	 security	agencies	detect	any	anti-social	 activity	being	planned
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by	fringe	elements	when	they	use	the	Internet	for	communication.
The	 meteorological	 department	 rightly	 predicts	 the	 arrival	 of
Monsoon	and	we	get	a	bumper	harvest	of	food	grains.
The	arrival	of	 tropical	cyclones	 is	rightly	predicted	and	millions	of
lives	are	saved.
The	spread	of	epidemics	like	dengue	is	rightly	predicted	and	timely
arrested.
Our	financial	advisers	analyze	the	best	portfolio	for	us	to	invest	in.

((( 	)))
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S&T	-	Gravitational	waves	found,	finally

In	 a	 pivotal	 development,	 scientists	 have	 announced	 the	 first	 direct
detection	 of	 gravitational	 waves	 in	 the	 fabric	 of	 space-time	 whose
existence	 was	 first	 proposed	 by	 Albert	 Einstein	 in	 1916.	 LIGO	 –	 the
observatory	 -	 has	 proved	 Einstein	 right.	 This	 discovery	 opens	 a	 new
frontier	in	astronomy.	We	have	met	the	black	holes	now.	We	may	even
say	hello	to	aliens	soon.KNAPPIL
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What	makes	gravitational	waves	important?

The	gravitational	waves	give	us	another	way	to	observe	space.	For
example,	waves	from	the	Big	Bang	would	tell	us	a	little	more	about
how	the	universe	formed.
Waves	also	form	when	black	holes	collide,	supernovae	explode,	and
massive	neutron	stars	wobble.	So	detecting	these	waves	would	give
us	a	new	insight	into	the	cosmic	events	that	produced	them.
They	could	also	help	physicists	understand	the	fundamental	laws	of
the	universe.	 They	 are,	 in	 fact,	 a	 crucial	 part	 of	 Einstein’s	 general
theory	 of	 relativity.	 Finding	 them	 would	 prove	 that	 theory	 and
could	also	help	us	figure	out	where	it	goes	astray.
This	could	 lead	to	a	more	accurate,	more	all-encompassing	model,
and	perhaps	point	the	way	toward	a	theory	of	everything.
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Why	is	the	scientific	community	excited	about	the	discovery?

It	took	the	world	100	years	to	do	what	Einstein	had	put	on	paper	in
2016.	He	was	proved	right,	again.	This	 is	a	 triumph	of	human	will
and	curiosity.
A	 team	of	 scientists	 announced	 that	 they	had	heard	and	 recorded
the	 sound	 of	 two	 black	 holes	 colliding	 a	 billion	 light-years	 (9
trillion	 kilometres)	 away,	 a	 little	 chirp	 that	 fulfilled	 the	 last
prediction	of	Einstein’s	general	theory	of	relativity.	This	faint	chirp
(hear	 it	 in	 References)	will	 go	 down	 as	 one	 of	 the	 greatest	 sound
bytes	of	science.
The	two	detectors	of	the	Laser	Interferometer	Gravitational-Wave
Observatory	 (LIGO)	 –	 shown	 in	 the	 image	 above	 -	 have
simultaneously	observed	a	transient	gravitational-wave	signal.	This
is	the	first	direct	evidence	of	gravitational	waves,	the	“ripples	in	the
fabric	of	space-time”	that	Einstein	predicted	a	century	ago.
It	 is	 a	 confirmation	 of	 the	 nature	 of	 black	 holes,	 the	 bottomless
gravitational	pits	from	which	not	even	light	can	escape.
More	generally,	it	means	that	scientists	have	finally	tapped	into	the
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deepest	realms	of	physical	reality,	where	the	weirdest	implications
of	Einstein’s	universe	become	real.

When	was	the	last	time	the	gravitational	waves	were	detected?

In	 1974,	 physicists	 Joseph	 Taylor	 and	 Russell	 Hulse	 at	 the
University	 of	 Massachusetts	 Amherst	 indirectly	 confirmed	 the
existence	of	gravitational	waves	by	watching	radio	flashes	emitted
by	a	pair	of	neutron	stars	whirling	around	one	another;	the	shifts	in
the	 flashes’	 timing	 matched	 Einstein’s	 predictions	 of	 how
gravitational	waves	would	carry	energy	away	from	the	event.	That
discovery	won	them	the	1993	Nobel	Prize	in	Physics.
But	 direct	 detection	 of	 the	 waves	 had	 to	 await	 the	 sensitivity
achieved	 by	 Advanced	 LIGO,	 which	 can	 detect	 stretches	 and
compressions	of	space-time	that	are	as	small	as	one	part	in	1022.
LIGO	 has	 a	 problem	 to	 deal	 with:	 Earth.	 This	 planet,	 with	 all	 its
noise,	distorts	the	signals	from	the	space.	There	is	a	solution	to	this
problem.
In	 2034,	 eLISA,	 or	 the	 Evolved	 Laser	 Interferometer	 Space
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Antenna,	a	space-based	gravitational	wave	detector	proposed	by	the
European	Space	Agency	will	take	off.	eLISA	would	send	3	different
space-crafts	 into	orbit	around	 the	Sun,	where	 they	would	 form	an
equilateral	 triangle.	 The	 system	would	work	 similarly	 to	 LIGO,	 as
the	vehicles	would	be	connected	via	laser	beams.

Where	is	the	problem	with	“old	astronomy”	and	the	risk	with	“new
astronomy”?

In	a	layman’s	terms,	old	astronomy	–	which	we	still	continue	to	use
–	is	based	on	light	and	what	the	light	waves	reveal.
The	goal	of	“new	astronomy”	 is	 to	use	gravitational	waves	 to	 look
into	the	universe	in	order	to	feel	the	very	small	changes	in	gravity
caused	 by	 some	 of	 the	 largest	 and	most	 interesting	 things	 in	 the
universe	-	 including	things	that	light	will	never	be	able	to	bring	us
information	about.

However,	there	could	be	risks	to	this	new	astronomy.

Clearly,	there	are	forces	creating	these	“ripples”	in	the	universe.	The
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scientists	 assume	 the	 power	 for	 this	 comes	 from	neutron	 stars	 or
black	holes	orbiting	just	before	they	merge	into	one.
There	 is	 a	 chance	 –	 slim	 but	 real	 –	 that	 these	 ripples	 are	 being
caused	by	an	advanced	extra-terrestrial	civilization.	Earth	will	never
be	 able	 to	 defeat	 a	 civilization	which	 is	 powerful	 enough	 to	 send
ripples	 across	 the	universe.	Earth	 is	 so	weak	 it	 is	 taking	 ages	 to
merely	detect	those	signals!

Who	are	the	Indians	to	have	contributed	to	this	discovery?

The	 group	 led	 by	 Bala	 Iyer	 at	 the	 Raman	 Research	 Institute	 in
collaboration	with	scientists	in	France,	had	pioneered	the	mathematical
calculations	 used	 to	 model	 gravitational	 wave	 signals	 from	 orbiting
black	holes	and	neutron	stars.

Another	 group	 led	 by	 Sanjeev	 Dhurandhar	 at	 IUCAA	 initiated	 and
carried	out	foundation	work	on	developing	data	analysis	techniques	to
detect	weak	gravitational	wave	 signals	buried	 in	 the	detector	noise	by
looking	 for	 the	best	match	between	 the	calculated	waveforms	and	 the
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detector	signal.

The	key	tasks	they	carried	out	included:

Understanding	the	response	of	the	LIGO	detector	to	the	signals	and
terrestrial	influences
Bounding	the	orbital	eccentricity	and	estimating	the	mass	and	spin
of	the	final	black	hole
Estimating	energy	and	power	radiated	during	merger
Confirming	 that	 observed	 signal	 agrees	 with	 Einstein’s	 Theory	 of
Relativity
Searching	 for	 a	possible	 electromagnetic	 counterpart	using	optical
telescopes.

How	did	LIGO	catch	a	wave?

LIGO’s	twin	interferometers	(Livingston	and	Hanford)	bounce	laser
beams	 between	 mirrors	 at	 the	 opposite	 ends	 of	 4-kilometre-long
vacuum	 pipes	 that	 are	 set	 perpendicularly	 to	 each	 other.	 A
gravitational	wave	 passing	 through	will	 alter	 the	 length	 of	 one	 of
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the	arms,	causing	the	laser	beams	to	shift	slightly	out	of	sync.
The	defining	moment:	It	was	an	oscillation	that	began	at	35	cycles
per	 second	 (hertz)	 and	 rapidly	 increased	 to	 250	 hertz.	 It	 then
became	 chaotic	 and	 rapidly	 died	 down;	 the	whole	 thing	was	 over
within	 one-fourth	 of	 a	 second.	 Crucially,	 both	 detectors	 saw	 it	 at
roughly	the	same	time	Livingston	first	and	Hanford	7	milliseconds
later.	That	delay	is	an	indication	of	how	the	waves	swept	through
the	Earth.
Paid	for	by	the	US	National	Science	Foundation,	the	machines	were
designed	and	built	by	teams	at	the	California	Institute	of	Technology
(Caltech)	in	Pasadena	and	the	Massachusetts	Institute	of	Technology
(MIT)	in	Cambridge.

((( 	)))
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S&T	-	Fiddling	with	light

Apple	is	rumored	to	be	once	again	planning	on	changing	mobile	phone
technology,	 this	 time	 through	 the	 implementation	 of	 Li-Fi	 (Light
Fidelity).	Li-Fi	 is	a	method	of	 transmitting	data	 through	 light,	which	 is
around	 100	 times	 faster	 than	 our	 tried	 and	 tested	Wi-Fi.	 How	 does	 it
work	and	why	is	it	seen	as	a	game-changer	in	technology?KNAPPIL
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What	is	Li-Fi?

Light	 Fidelity	 or	 Li-Fi	 is	 a	wireless	 technology	 that	makes	use	 of
visible	 light	 in	place	of	radio	waves	 to	 transmit	data	 at	 terabits
per	second	speeds—more	than	100	times	the	speed	of	Wi-Fi.
It	was	invented	by	German	physicist	and	professor	Harald	Haas	in
2011.
He	shocked	many	as	he	demonstrated	with	a	 flickering	 light	 from
only	a	single	LED	that	he	could	transmit	more	data	than	an	actual
cellular	tower.
Our	 trusted	 traditional	 Wi-Fi	 is	 capable	 of	 transmitting	 data	 at	 7
gigabits	per	second	(Gbps).	Li-Fi	has	been	shown	to	transfer	at	more
than	100	Gbps,	making	it	clearly	superior.
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Why	is	it	seen	as	a	replacement	for	Wi-Fi?

Li-Fi	 offers	 great	 promise	 to	 overcome	 the	 existing	 limitations	 of
Wi-Fi	by	providing	for	data-heavy	communication	in	short	ranges.
Visible	light	being	safer,	Li-Fi	can	also	be	used	in	places	where	radio
waves	can’t	be	used	such	as	petrochemical	and	nuclear	plants	and
hospitals.
In	aircraft,	where	most	of	the	control	communication	is	performed
through	 radio	 waves,	 there	 are	 restrictions	 on	 passenger
communication	using	the	same	media,	which	can	be	easily	handled
through	use	of	Li-Fi.
Due	to	its	shorter	range,	Li-Fi	is	more	secure	than	Wi-Fi.
Li-Fi	systems	consume	less	power.
Li-Fi	can	also	easily	work	underwater,	where	Wi-Fi	fails	completely,
and	 thereby	 throwing	open	endless	opportunities	 for	military	and
navigational	operations.
It	is	(much)	faster	than	Wi-Fi.
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When	did	Li-Fi	see	the	light	of	the	day?

Though	it	was	discovered	in	the	last	decade,	proofs	of	concept	to	test
commercial	utilization	started	emerging	only	in	2015.
To	start	with,	 it	 is	being	tested	for	 indoor	usage,	 i.e.,	 in	offices	and
establishments,	 but	 it	 is	 also	 sure	 to	 go	 outdoor	 in	 a	 big	 way	 by
making	use	of	existing	infrastructure	used	for	street	and	traffic
lights,	which	are	already	moving	towards	LED	lamps.
Professor	Haas	 says:	 “All	we	 need	 to	 do	 is	 fit	 a	 small	microchip	 to
every	potential	illumination	device	and	this	would	then	combine	two
basic	functionalities:	illumination	and	wireless	data	transmission”.
However,	although	the	hype	about	Li-Fi	is	buzzing	around,	it	is	still
at	 a	 developmental	 stage.	Apple	may	be	 the	 first	 to	 use	 it,	 but	 no
sooner	than	2017.
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Where	can	Li-Fi	be	used?

Li-Fi	is	still	in	its	infancy,	but	some	fields	where	it	seems	eminently
usable	are	street	and	traffic	lights.
Traffic	lights	can	communicate	to	the	vehicles	and	with	each	other.
Vehicles	 having	 LED-based	 headlights	 and	 tail	 lamps	 can
communicate	with	each	other	and	prevent	accidents	by	exchanging
information.
Also,	through	the	use	of	Li-Fi,	traffic	control	can	be	made	intelligent
and	real-time	adaptable.
Actually,	 each	 traffic	 and	 street	 light	 post	 can	 be	 converted	 into
access	points	to	convert	roadsides	into	wireless	hot	spots.
Also,	 it	 presents	 another	 unique	 possibility:	 transmitting	 power
wirelessly,	wherein	the	smartphone	not	only	receives	data	through
Li-Fi,	but	also	receives	power	to	charge	itself.
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Who	can	benefit	from	Li-Fi	in	India?

The	 lack	 of	 ubiquitous	 broadband	 access,	 which	 thereby	 restricts
data	access,	and	chaotic	traffic	management	leading	to	traffic	jams
and	pollution	are	just	two	of	the	many	problems	in	India.
Li-Fi	has	scope	to	help	with	both.
By	 converting	 traffic	 lights	 into	 LED-based	 access	 points,	 traffic
management	can	be	made	intelligent,	adaptive	and	real-time—and
so,	more	efficient	and	effective.	Cities	such	as	Bangalore	will	benefit
immensely.
The	main	challenge	is	to	create	a	Li-Fi	ecosystem,	which	will	need
the	conversion	of	existing	smartphones	 into	Li-Fi	enabled	ones	by
the	 use	 of	 a	 converter/adapter.	 Also,	 light	 cannot	 pass	 through	 a
wall;	so	mobility	is	an	issue.

KNAPPIL
Y

377



How	does	Li-Fi	work?

It	is	a	Visible	Light	Communications	(VLC)	system.
This	means	 that	 it	accommodates	a	photo-detector	 to	receive	 light
signals	 and	 a	 signal	 processing	 element	 to	 convert	 the	 data	 into
‘stream-able’	content.
Data	 is	 fed	 into	 an	 LED	 light	 bulb	 (with	 signal	 processing
technology),	 it	 then	 sends	 data	 (embedded	 in	 its	 beam)	 at	 rapid
speeds	to	the	photo-detector	(photodiode).
The	 tiny	 changes	 in	 the	 rapid	 dimming	 of	 LED	 bulbs	 are	 then
converted	by	the	‘receiver’	into	electrical	signal.
The	signal	is	then	converted	back	into	a	binary	data	stream	that	we
recognize	as	web,	video	and	audio	applications	that	run	on	internet
enables	devices.

((( 	)))
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S&T	-	Plan	to	privatize	PSLV	operations

The	ISRO	Chairman,	AS	Kiran	Kumar	has	stated	that	the	operation	of
ISRO’s	Polar	Satellite	Launch	Vehicle	(PSLV)	will	be	largely	privatized	by
2020.	The	PSLV	will	be	handled	by	an	industrial	consortium	through	the
commercial	 arm	 of	 ISRO,	 Antrix	 Corporation.	 Privatizing	 the	 PSLV
operations	 will	 boost	 capacity	 and	 consequently	 increase	 the	 rate	 of
launches	from	12	to	18	annually.KNAPPIL
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What	 are	 the	 present	 plans	 of	 ISRO	 in	 commercialization	 of	 space
operation?

India	 is	planning	 to	open	up	 its	 space	 sector	 to	 commercialization
and	privatization	by	beginning	work	on	a	National	Space	Law.
ISRO	 has	 stated	 that	 the	 operation	 of	 its	 four-stage	 Polar	 Satellite
Launch	Vehicle	will	be	largely	privatized	by	2020.
The	advantage	of	largely	privatizing	the	PSLV	operations	is	to	boost
capacity	and	consequently	increase	the	rate	of	launches	from	12	to
18	annually.
The	 integration	 and	 launch	 of	 the	 rocket	 will	 be	 handled	 by	 an
industrial	consortium	through	the	commercial	arm	of	ISRO,	Antrix
Corporation.	It	will	help	in	providing	cost-efficient	access	to	space.
This	will	 be	 discussed	with	 industry	 leaders	 at	 the	 ‘Make	 in	 India
week’.
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Why	was	Antrix-Devas	deal	controversial?

Antrix	entered	into	a	commercial	agreement	with	Devas	in	2005,	for
the	lease	of	90	%	of	transponder	space	on	two	satellites	-	CSAT-6	and
GSAT-6A,	along	with	70	MHz	of	S-band	spectrum	to	begin	satellite-
based	multimedia	services	on	handheld	devices.
Antrix	 cancelled	 the	 deal	 in	 2011	 under	 controversial
circumstances.	Devas	took	the	matter	to	an	arbitration	panel,	which
slapped	 a	 fine	 of	 about	 Rs	 4,400	 crore	 on	 Antrix	 for	 unilaterally
terminating	the	contract.
Committees	 headed	 by	 former	 Cabinet	 Secretary	 B	 K	 Chaturvedi
and	 former	 CVC	 Pratyush	 Sinha	 found	 procedural	 lapses,	 lack	 of
transparency,	 and	 unjustified	 risk-taking	 in	 finalizing	 the
agreement.
Former	 ISRO	 chairman	 G.	 Madhavan	 Nair	 and	 Dr	 K
Radhakrishnan’s	role	in	the	forging	and	cancelling	of	the	agreement
had	come	under	suspicion.
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When	was	PSLV	launched?

The	 Polar	 Satellite	 Launch	 Vehicle	 (PSLV)	 was	 first	 launched	 in
September	1993.
It	has	notched	up	33	missions	to	date	and	has	just	one	failure	during
its	maiden	flight	in	1993.
It	 has	 earned	 global	 recognition	 as	 one	 of	 the	 most	 successful
rockets.
It	 has	 been	 in	 service	 for	 over	 twenty	 years	 and	 has	 launched
various	 satellites	 for	 historic	 missions	 like	 Chandrayaan-1,	 Mars
Orbiter	 Mission,	 Space	 Capsule	 Recovery	 Experiment,	 Indian
Regional	Navigation	Satellite	System	(IRNSS),	etc.
PSLV	 has	 launched	 45	 satellites	 from	 19	 countries	 so	 far	 under
commercial	agreements,	earning	$17	million	from	the	operations.
In	2008,	 it	created	a	record	for	most	number	of	satellites	placed	in
orbit	in	one	launch	by	launching	10	satellites	into	various	Low	Earth
Orbits.
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Where	does	Antrix	play	a	role	in	space	operations?

The	Antrix	Corporation	was	formed	in	1992	and	is	the	commercial
wing	of	the	ISRO.
It	 is	 wholly	 owned	 by	 the	 Government	 of	 India,	 under	 the
administrative	control	of	the	Department	of	Space.
It	 conducts	 launches	 for	 other	 nations,	 while	 ISRO	 only	 conducts
launches	of	Indian	satellites.
It	 is	 a	 marketing	 arm	 of	 ISRO	 for	 promotion	 and	 commercial
exploitation	 of	 space	 products,	 technical	 consultancy	 services	 and
transfer	of	technologies	developed	by	ISRO.
Another	major	objective	is	to	facilitate	development	of	space	related
industrial	capabilities	in	India.
It	 is	 a	 one-stop-shop	 for	 any	 of	 the	 space	 products,	 with	 fully
equipped	state-of-the-art	facilities.
It	is	an	INR	950	crore	company	which	got	the	“Miniratna”	status	by
the	Government	of	India	in	2008.
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Who	is	Madhavan	Nair?

G.	 Madhavan	 Nair	 is	 a	 highly	 accomplished	 scientist	 and	 the
architect	of	the	present	generation	of	India’s	space	program.
He	has	served	as	Chairman	of	ISRO,	Secretary	of	DOS,	Chairman	of
Space	Commission	and	Chairman	of	Governing	Body	of	 the	Antrix
Corporation.
He	 was	 behind	 27	 successful	 space	 missions	 including	 the
“Chandrayaan”.
India’s	 efforts	 towards	 indigenous	 development	 of	 cryogenic
technology	took	concrete	shape	during	his	tenure.
He	 was	 responsible	 for	 charting	 the	 road	 map	 for	 future
development	 of	 ISRO’s	 activities,	 especially	 in	 the	 launch	 vehicle
area	targeting	low	cost	access	to	space.
He	was	 crowned	with	Padma	Vibhushan	 for	 his	 achievements	 in
2009.
The	 government	 of	 India	 has	 barred	 him	 from	 holding	 any
government	position	in	future	due	to	his	alleged	involvement	in	the
controversial	Antrix-Devas	deal.
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How	can	introduction	of	National	Space	Law	help	India?

The	government	has	plans	to	tap	into	the	technology	and	finances
of	the	private	sector	to	remain	a	leading	power	in	space	technology.
There	is	no	real	ecosystem	for	private	space	activity	in	India.	To
ensure	 participation	 of	 private	 players,	 there	 is	 a	 need	 for	 clear
legislation	on	how	this	will	work.
India	is	a	signatory	to	the	Outer	Space	Treaty	and	provisions	of	the
national	 space	 law	 will	 have	 to	 comply	 with	 it	 and	 other
conventions.
The	 space	 law	 should	 address	 –	 space	 governance,	 licensing,
monitoring,	 liability,	 protection	 of	 environment	 in	 space,
registration	 of	 space	 objects,	 indemnification,	 insurance,	 sale	 of
space	 objects,	 technology	 transfer,	 research,	 intellectual	 property,
sanctions	for	breach	and	dispute	resolution.

((( 	)))
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S&T	-	Frankenstein	is	reborn

The	 invention	 of	 3D	 printing	 provided	 a	 technology	 now	 used	 to
manufacture	everything	from	aircraft	parts	to	prosthetic	limbs.	But	the
promise	of	3D	bioprinting	is	even	larger:	to	create	human	tissues—layer
by	layer—for	research,	drug	development	and	testing,	and	ultimately	as
replacement	 organs,	 such	 as	 a	 kidney	 or	 pancreas,	 for	 patients
desperately	in	need	of	a	transplant.KNAPPIL
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What	isa	3-D	bioprinter?

Using	 3D	 bioprinting	 for	 fabricating	 biological	 constructs	 typically
involves	 dispensing	 cells	 onto	 a	 biocompatible	 scaffold	 using	 a
successive	 layer-by-layer	 approach	 to	 generate	 tissue-like	 three-
dimensional	structures.
Some	of	 the	methods	 that	 are	used	 for	 3D	bioprinting	of	 cells	 are
photolithography,	 magnetic	 bioprinting,	 stereolithography,	 and
direct	cell	extrusion.
Bioprinting	is	very	different	from	standard	tissue-engineering,	in
which	 cells	 are	 cultured	 and	 then	 seeded	 onto	 individual
biodegradable	moulds	 or	 scaffolds	whose	 shapes	 resemble	 that	 of
the	 organ	 or	 tissue	 they	 are	 replacing.	 Depending	 on	 the
architectural	 needs	 of	 the	 organ	 and	 its	 function,	 a	 scaffold’s
properties	and	structure	needs	to	be	varied	accordingly
The	 new	 bioprinter,	 the	 Integrated	 Tissue	 and	 Organ	 Printing
System	 (ITOP)	 uses	 biodegradable	materials	 to	 form	 the	 shape	 of
the	tissue	and	water-based	gels	that	contain	the	living	cells.
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Why	is	thisbeing	celebratedin	the	medical	field?

With	less	number	of	donors	coming	forward	to	donate	the	organs,
the	 precision	 of	 3D	 printing	 for	 replicating	 the	 body’s	 complex
tissues	and	organs	has	provided	hope	to	surgeons.
3D-bioprinting	 contributes	 to	 significant	 advances	 in	 the	 medical
field	 of	 tissue	 engineering	by	 allowing	 for	 research	 to	be	done	on
innovative	materials	called	biomaterials.
It	 has	 potential	 to	 test	 new	 drugs	 more	 accurately	 and	 perhaps
eliminate	the	need	for	testing	in	animals.
3D	bioprinter	has	a	great	potential	 for	 the	NBIC	 (nano-,	bio-,	 info-,
and	 cognitive-based	 technologies)	 to	 strategically	 make
advancements	 in	 medicine	 and	 in	 surgical	 procedures	 that	 will
greatly	save	time,	costs,	and	create	more	convenient	opportunities
for	patients	and	healthcare	professionals.
Medicine	 students	may	 practice	 on	 organs	 created	 by	 the	 printer
rather	than	waiting	for	human	corpses.
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When	will	it	be	available	tothe	common	man?

As	of	now,	bioprinting	technology	isn’t	at	the	point	where	you	can
order	an	organ	for	yourself	on	Amazon.
It	 is	 still	 in	 nascent	 stage;	 there	 are	many	 issues	 to	 be	 addressed
first.
It	 will	 take	 a	 minimum	 of	 two	 decades	 for	 the	 technology	 to
become	commercially	feasible.
Not	surprisingly,	printing	with	living	cells	to	create	tissues	is	much
more	complex	than	printing	objects	in	plastic	or	metal.KNAPPIL
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Where	is	further	research	required?

Current	printers	are	not	yet	advanced	enough	to	produce	structures
with	sufficient	size	or	strength	to	implant	in	the	body.
One	 of	 the	 major	 challenges	 to	 be	 faced	 in	 bioprinting	 is	 the
connection	 between	 the	 bioprinted	 material	 and	 the	 rest	 of	 the
body,	 especially	with	 larger	 tissues,	 since	 any	 organ	 or	 body	 part
that	is	printed	will	need	to	be	connected	to	the	body’s	blood	vessels.
The	 biggest	 outcome	 of	 this	 research	 can	 potentially	 be	 the
recreation	of	a	thinking,	dreaming	brain.KNAPPIL
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Who	is	the	boss	of	bioprinting?

In	 the	 U.S.,	 that	 role	 would	 fall	 to	 the	 Food	 and	 Drug
Administration,	but	this	is	new	territory	for	the	agency	too.
Two	 labs	 in	 the	 agency’s	 Office	 of	 Science	 and	 Engineering
Laboratories	(OSEL)	are	working	on	bioprinters.
The	 Laboratory	 for	 Solid	 Mechanics	 is	 busy	 evaluating	 “how
different	printing	techniques	and	processes	affect	 the	strength	and
durability	of	the	materials	used	in	medical	devices.”
The	 Functional	 Performance	 and	 Device	 Use	 Laboratory	 has
“developed	 and	 adapted	 computer-modeling	 methods	 to	 help	 us
determine	 the	 effect	 of	 design	 changes	 on	 the	 safety	 and
performance	of	devices	when	used	in	different	patient	populations”.
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How	can	this	developmentbe	misused?

Three	ethical	 issues	that	immediately	arise	are:	 justice	in	access	to
health	 care,	 testing	 for	 safety	 and	 efficacy,	 and	 whether	 these
technologies	should	be	used	to	enhance	the	capacity	of	individuals
beyond	what	is	‘normal’	for	humans.
Will	 the	common	man	be	able	 to	access	 this	personalized	medical
care	is	a	big	question	which	needs	to	be	addressed.	This	technology
may	 create	 a	 disparity	 between	 patients	 who	 lack	 financial
resources	and	patients	who	can	access	it.
If	 the	 technology	 can	be	used	 to	develop	 replacement	organs	and
bones,	couldn’t	it	also	be	used	to	develop	human	capacities	beyond
what	is	normal	for	human	beings?
In	 the	 case	 of	 3D	 bioprinting	 enhancement	 of	 human	 capacities
could	be	associated	with	the	military	use	of	the	technology	and	the
idea	 that	 it	 would	 be	 an	 advantage	 if	 our	 soldiers	 were	 less
susceptible	 to	 being	 wounded,	 fatigued	 or	 harmed	 in	 battle.	 The
history	of	military	technology	suggests	that	3D	printing	could	lead
to	a	new	kind	of	arms	race.
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S&T	-	Revisiting	India’s	three-stage	Nuclear	Program

India’s	Intended	Nationally	Determined	Contribution	(INDC)	calls	for	63
GWe	of	nuclear	installed	capacity	by	2032.	However,	India	has	only	21
reactors	 that	make	up	 just	 under	 5	GWe	of	 installed	 capacity.	 For	 the
required	jump,	India	needs	to	revisit	its	three-stage	Nuclear	Program	–
and	fulfill	the	vision	of	Homi	Bhabha.KNAPPIL
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What	are	the	different	stages	involved	in	three-stage	Nuclear	Power
Program?

India’s	 three-stage	vision	was	 set	out	by	Homi	Bhabha	 in	 the	1950s.	 It
laid	down	a	plan	for	judicious	utilization	of	India’s	modest	Uranium
and	vast	Thorium	resources.

Stage	 I	 includes	 building	 of	 Pressurised	 Heavy	 Water	 Reactors
(PHWR).	 The	 readily-available	 natural	 uranium	 in	 India	 will	 be
used	in	this	stage.	Besides	generating	power,	PHWRs	will	convert	a
part	of	U238	in	natural	uranium	to	plutonium.
Stage	 II	 includes	 setting	 up	 Fast	 Breeder	 Reactors	 (FBR),	 which
will	come	into	operation	from	2016	(Kalpakka).	It	will	be	fuelled	by
plutonium	(obtained	from	the	first	stage)	and	U238.	The	fast	breeder
reactors	 will	 fission	 plutonium	 for	 power	 production	 and	 at	 the
same	 time	 breed	 more	 plutonium	 from	 the	 U238.	 The	 surplus
plutonium	from	each	FBR	can	be	used	to	set	up	additional	FBRs	and
grow	the	nuclear	capacity	in	tune	with	India’s	needs.	These	reactors
would	also	breed	U-233	from	Thorium.
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Stage	III	will	include	setting	up	of	Advanced	Heavy-Water	Reactor
(AHWR).	This	will	be	based	on	thorium	fuel,	with	the	strategic	aim
of	 creating	 a	 favorable	 neutron	economy	 that	 can	 breed	 enough
fissile	 U-233	 out	 of	 India’s	 vast	 deposits	 of	 fertile	 thorium	 to
provide	sustainable	electricity	for	generations	to	come.

Why	 is	 India	not	using	Thorium	as	 fuel	 in	 its	nuclear	reactor	even
after	having	vast	reserves?

India	has	0.63	million	 tons	of	 thorium	deposit	 (extracted	from	the
mineral	Monazite)	according	 to	 the	Department	of	Atomic	Energy
(DEA).	This	accounts	to	about	13%	of	the	world	total.
Thorium	occurs	as	 thorium-232,	which	 is	not	 fissile	but	a	 fertile
material.	 It	 has	 to	 be	 irradiated	 with	 fissile	 uranium-235	 or
plutonium-239,	to	turn	it	into	fissile	uranium-233.
Though	 the	 construction	 of	 the	 advanced	 heavy-water	 reactor
(AHWR)	 which	 is	 indigenously	 designed	 and	 thorium-fuelled	 is
complete,	 it	 has	 been	 put	 off	 several	 times	due	 to	 lack	 of	 fissile
material.
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The	 second	 stage	 of	 the	 Nuclear	 Program	 will	 breed	 U-233	 from
Thorium	 which	 will	 help	 in	 kick	 start	 of	 the	 final	 stage	 but	 the
second	stage	will	only	start	its	operation	from	2016.
To	build	up	a	sufficient	fissile	material	inventory	for	launching	the
third	stage,	India	would	 take	at	 least	another	 four	decades.	 The
earliest	projections	place	major	thorium	reactor	construction	in	the
late	2040s.

When	will	India	enter	its	second	stage	of	the	Nuclear	Program?

The	 second	 stage	 of	 the	Nuclear	Program	with	 fast	 breed	 reactors
was	 about	 to	 start	 its	 operation	 by	 the	 end	 of	 2010	 and	 produce
power	in	2011.	However	this	schedule	was	delayed	significantly.
The	construction	was	completed	in	June	2015	and	the	three	phases
of	clearance	from	the	Atomic	Energy	Regulatory	Board	(AERB)	are
underway.
After	years	of	work	 involving	 technology	 challenges	and	delays,	 a
500	 MW	 prototype	 fast	 breeder	 reactor	 (PFBR)	 which	 was
indigenously	developed,	will	start	generating	power	from	this	year
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and	feed	it	to	the	southern	power	grid.
PFBR	 at	 Kalpakkam,	 when	 it	 goes	 critical,	 will	 signal	 India’s
triumphant	entry	into	the	second	stage	of	its	three-stage	nuclear
power	program.

Where	in	India	are	the	operational	nuclear	power	plants	located?

The	 Government	 intends	 to	 draw	 25%	 of	 India’s	 energy	 from
nuclear	 power	 by	 2050.	 There	 are	 21	 nuclear	 power	 reactors	 in
operation	in	seven	plants	with	a	total	installed	capacity	of	5,780	MW.
Tarapur	 in	Maharashtra	is	India’s	oldest	facility	and	has	1400	MW
capacity.	There	are	four	nuclear	power	reactors	in	Tarapur	nuclear
power	 plant.	 Two	 reactors	 are	 boiling	 water	 reactors	 (BWR)	 and
other	two	are	pressurised	heavy	water	reactors	(PHWR).
Rawatbhata	nuclear	power	plant	is	located	in	Rajasthan.	It	has	total
of	six	nuclear	reactors	more	than	any	other	plant	in	India.
Kalpakkam	nuclear	power	plant	is	also	called	Madras	atomic	power
station.	This	is	India’s	first	fully	indigenous	built	nuclear	power
plant.These	reactors	are	two	PHWR	with	capacity	of	220MW	each.
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Narora	 nuclear	 power	 plant	 is	 located	 in	 Uttar	 Pradesh	 and	 has
PHWR	with	220MW	capacity.
Kakrapar	nuclear	power	plant	is	located	in	the	state	of	Gujarat	and
has	2	PHWR	reactors.
Kaiga	 plant	 is	 located	 in	 Karnataka.	 It	 has	 four	 PHWR	 nuclear
reactors	with	220MW	capacity.
Kudankulam	plant	is	located	in	Tamil	Nadu.	It	has	one	Water-Water
Energetic	Reactor	(VVER)	with	1000MW	capacity.

Who	was	Homi	Jehangir	Bhabha?

The	 vision,	 foresight	 and	 practical	 wisdom	 of	 Dr.	 Homi	 Jehangir
Bhabha	is	perhaps	unmatched	by	any	other	Indian	scientist.
Consider	 this:	 When	 Bhabha	 proposed	 the	 three	 stage	 nuclear
program	 for	 India	 (1958),	 there	were	hardly	a	 few	power	 reactors
functioning	in	the	world!	He	drew	a	plan	of	action	for	the	next	100
years.	He	also	 could	 foresee	 that	 India	 cannot	depend	on	 imports
for	achieving	nuclear	energy	sufficiency.
In	 addition	 to	 being	 a	 brilliant	 scientist,	 Bhabha	 was	 an	 able
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administrator	and	program	manager.
He	was	born	on	October	30,	1909,	in	Bombay	in	a	rich	Parsi	family
and	died	in	an	airplane	crash	in	Switzerland	on	January	24,	1966.
He	 also	 laid	 the	 foundation	 of	 a	 scientific	 establishment	 in	 India
with	 the	 help	 of	 Jawaharlal	 Nehru.	 He	 established	 the	 Atomic
Energy	Commission	of	 India	 in	1948.	He	was	 the	first	chairman	of
India’s	Atomic	Energy	Commission.
He	was	responsible	for	creation	of	two	leading	institutions	namely
Tata	 Institute	 of	 Fundamental	 Research	 and	 the	 Atomic	 Energy
Establishment	 (AEE).	As	a	 tribute	 to	him,	 the	AEE	was	renamed	as
the	Bhabha	Atomic	Research	Centre	in	1967.
He	was	the	chairman	of	the	first	United	Nations	Conference	on	the
Peaceful	Uses	of	Atomic	Energy,	held	in	Geneva	in	1955.

How	can	Plutonium	trading	help	India?

Stage	2	uses	fast	neutron	reactors	burning	the	plutonium	with	the
blanket	around	the	core	having	uranium	as	well	as	thorium	so	that
further	plutonium	is	produced	as	well	as	U-233.
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Though	 India	 is	 building	 six	 fast	 breeder	 reactors,	 which	 will
increase	 plutonium	production	 capacity,	 it	will	 be	 insufficient	 to
produce	enough	U-233	to	start	the	third	stage.
Plutonium,	the	key	to	unlocking	the	energy	potential	of	thorium	in
AHWRs,	will	 take	 another	 20-23	 years	 to	 be	 available	 in	 sufficient
quantity.	 Therefore	 it	will	 still	 be	 some	 time	before	 India	 is	 using
thorium	energy	to	any	extent.
To	solve	the	deficit	 in	fissile	material,	 India	stands	to	profit	greatly
from	plutonium	trading.
There	exists	no	law	that	expressly	forbids	trading	in	plutonium
as	 it	has	 so	 far	not	been	considered	a	material	 suited	 for	peaceful
purposes.	 However,	 the	 U.S.	 can	 prove	 to	 be	 an	 obstacle	 to
plutonium	commerce	as	it	has	resolutely	opposed	reprocessing.

((( 	)))
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S&T	-	Arihant	is	ready	for	action

India’s	first	nuclear	armed	submarine	which	was	indigenously	built	 is
now	ready	for	operations.	Built	with	Russian	support,	Arihant	will	be	the
first	of	 five	nuclear	missile	 submarines	 (SSBNs)	planned	 for	 induction.
The	 submarine	once	 commissioned	will	help	 the	 country	 complete	 its
Nuclear	Triad	allowing	 it	 to	respond	 to	nuclear	strikes	 from	sea,	 land
and	air-based	systems.KNAPPIL
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What	are	the	tests	passed	by	Arihant?

Arihant	has	passed	several	deep	sea	diving	drills	as	well	as	weapons
launch	tests	over	the	past	five	months.
It	has	also	undergone	deep	sea	dives	off	Vishakhapatnam	where	it
was	 built.	 INS	 Arihant	 had	 earlier	 cleared	 most	 of	 its	 harbour
acceptance	trials.
It	 has	 test-fired	 the	 submarine-launched	 nuclear	 capable	 ballistic
missile	BO-5	 which	 had	 a	 range	 of	 700	 km	 and	 the	 K	 4	 ballistic
missile	of	3,500	km.
Many	 of	 these	weapon	 tests	 have	 taken	 place	 in	 secrecy	 that	 has
proven	the	capabilities	of	the	vessel.
Russian	 diving	 support	 ship	 —the	 RFS	 Epron	 has	 been
accompanying	 the	Arihant	 on	 its	 deep	 sea	dives	 and	 launch	 tests.
The	 submarine	 will	 be	 equipped	 with	K	 15	 (or	 BO-5)	 short-range
missiles	and	the	K	4	ballistic	missile.
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Why	were	the	tests	conducted	in	secrecy?

Nuclear	 powered	 ballistic	 missile	 submarines	 (SSBN)	 are	 very
important	because	they	are	the	hardest	to	destroy.
They	 give	 the	 ability	 to	 retaliate	 if	 the	 enemy	 destroys	 strategic
bombers	 in	 a	 surprise	 attack.	 Therefore,	 boomer	 technology	 is	 a
closely	guarded	secret.

In	 the	 entire	 history	 of	 nuclear	weapons	 systems,	 there	 are	 only	 two
known	 instances	 of	 one	 state	 actively	 helping	 another	 acquire	 a
boomer:

In	 1960s,	 the	Americans	 passed	 on	 SSBN	 and	 SLBM	 technology	 to
the	British	as	a	token	of	their	special	relationship
Russia	provided	assistance	to	India	in	building	the	Arihant.

The	 Navy	 has	 managed	 to	 keep	 under	 wraps	 several	 weapon	 launch
tests	from	the	Arihant	over	the	past	five	months.

The	 Arihant	 also	 didn’t	 take	 part	 in	 the	 IFR	 even	 though	 it	 was
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ready.	The	main	deterrent	was	the	presence	of	24	foreign	warships,
equipped	 with	 sensors	 and	 equipment	 that	 could	 pick	 up	 vital
electronic	intelligence.

When	was	International	Fleet	Review	(IFR)	conducted?

The	Indian	Navy	conducted	an	IFR	from	04	–	08	February	2016,	off
Visakhapatnam.
The	theme	of	this	edition	was	“United	through	Oceans”.
This	event	allows	the	host	nation	an	occasion	to	display	its	maritime
capabilities	and	the	‘bridges	of	friendship’	and	trust	it	has	built	with
other	maritime	nations.
Indian	 Navy’s	 assets	 were	 on	 full	 display	 with	 President	 Pranab
Mukherjee	reviewing	the	naval	fleet.
Naval	 vessels	 sailed	 from	 as	 far	 away	 as	 Brazil	 and	 Australia	 to
participate	in	the	event.	Almost	50	navies	are	represented.
India	was	conducting	the	event	only	for	the	second	time,	while	the
first	one	was	in	2001.
A	large	part	of	the	fleet	reviewed	was	made	in	India,	reflecting	the
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navy’s	lead	role	in	indigenization	efforts.

Where	are	INS	Varsha	and	INS	Chakra	used	by	Indian	Navy?

INS	Varsha	is	a	new	strategic	naval	base	with	underground	pens	on
the	Eastern	Coast	near	Kakinada	 -	where	the	nuclear	assets	would
be	based.
The	navy	is	accelerating	work	on	this	and	it	would	be	accompanied
by	a	weapon	storage	facility	called	‘Missile	Technical	Positions’	near
the	underwater	base.
INS	Chakra	 is	Akula	 class	SSN	on	 lease	 from	Russia;	 it	 is	 the	only
nuclear	powered	platform	in	service	at	present.
India	is	also	in	final	talks	with	Russia	to	lease	a	new	nuclear	attack
submarine.	 The	 Navy	 is	 looking	 for	 a	 newly	 built,	 customized
submarine	under	the	Chakra	3	project
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Who	is	working	on	the	nuclear	powered	attack	submarines	(SSNs)?

The	Submarine	Design	Bureau	of	the	Navy	is	presently	working	on
a	new	class	of	nuclear	powered	attack	submarines	(SSNs).
The	government	has	given	approvals	for	six	new	SSNs	and	the	plan
is	to	induct	them	within	the	next	15	years.
The	financial	sanction	was	given	last	year	for	the	project	that	could
cost	upwards	of	Rs	90,000	crore.
The	 vessels	 are	 to	 be	built	 at	 the	Vizag-based	 ship	building	 centre
with	 the	 involvement	 of	 L&T.	 They	 will	 also	 be	 fitted	 with	 the
indigenous	vertically	launched	Brahmos	missile.
India	 is	 reportedly	 holding	 discussions	 with	 shipbuilders	 from
France	and	the	US	on	participating	in	the	SSN	project
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How	has	Indian	Navy	received	boost	in	its	war-preparedness?

INS	Sardar	Patel,	the	latest	Naval	establishment	was	commissioned
at	Gujarat’s	Porbandar	on	May	9,	2015.
INS	 Visakhapatnam,	 Indian	 Navy’s	 new	 stealth	 destroyer	 was
launched	at	Mumbai’s	Mazagon	dock	in	April,	2015.	It	is	the	first	of
P15-B	stealth	destroyers	which	is	indigenously	designed.
Kalvari,	 the	 first	 of	 Indian	 Navy’s	 Scorpene	 class	 stealth
submarines	 being	 built	 under	 Project	 75	 was	 undocked	 at	 the
Mazagon	 Dock	 Limited.	 They	 would	 be	 equipped	 with	 anti-ship
missiles	and	long	range	guided	torpedoes	along	with	modern	sensor
suite.
INS	Kadmatt,	 the	 second	Anti-Submarine	Warfare	 (ASW)	Corvette
which	 was	 built	 indigenously	 is	 a	 super-sophisticated	 frontline
warship	was	recently	handed	over	to	Indian	Navy.	INS	Kamorta	was
the	first	ASW.
INS	Astradharini,	the	first	indigenously-designed	and	built	torpedo
launch,	and	recovery	vessel	was	commissioned	in	Oct	2015.
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S&T	-	GM	Crops:	Aye	or	nay?

India’s	 biotechnology	 regulator	 Genetic	 Engineering	 Appraisal
Committee	 (GEAC)	 has	 deferred	 a	 decision	 on	 allowing	 commercial
cultivation	of	Mustard	DMH-11,	a	 transgenic	crop	developed	by	Centre
for	Genetic	Manipulation	of	 Crop	Plants	 at	Delhi	University.	 It	 revives
memories	 of	 Bt	 brinjal,	 whose	 commercial	 approval	 is	 on	 hold	 since
2010.	The	debate	on	Genetically	Modified	crops	remains	inconclusive.KNAPPIL
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What	is	the	present	status	of	GM	foods	in	India?

On	 February	 10,	 2010,	 the	 Environment	 Ministry	 imposed	 an
indefinite	 moratorium	 on	 the	 commercial	 release	 of	 brinjal
genetically	 modified	 (GM)	 for	 resistance	 to	 the	 fruit-and-shoot
borer.
A	 committee	 of	 government	 and	 independent	 experts	 is	 seeking
more	information	from	a	team	of	Indian	scientists	who	have	spent
almost	 a	 decade	 on	 laboratory	 and	 field	 trials	 for	 a	 GM	mustard
crop.
“We	will	 not	 rush	 through,	 but	we	will	 also	 not	 come	 in	 the	way	 of
science,”	 Union	 Minister	 of	 State	 for	 Environment,	 Forests	 and
Climate	Change	Prakash	Javadekar	recently	told	reporters.
The	meeting	held	earlier	this	month,	the	third	held	to	evaluate	field
trial	 data	 on	 GM	 mustard	 this	 year,	 had	 raised	 hopes	 among
scientists	that	the	current	government	is	keen	to	push	technology	to
lift	food	productivity.
India	spends	billions	of	dollars	every	year	importing	edible	oils	and
other	food	items	to	help	offset	its	abysmal	food	productivity	levels.
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Farmers	 are	 stuck	with	 old	 technology,	 yields	 are	 at	 a	 fraction	 of
global	levels,	cultivable	land	is	shrinking	and	weather	patterns	have
become	less	predictable.

Why	does	India	need	home-grown	GM	food?

Indian	 researchers	 have	 shown	 that	 they	 have	 the	 expertise	 to
generate	GM	plants,	most	obviously	the	pest-resistant	cotton	that	is
now	widely	grown	in	India.
But	almost	all	of	this	work	has	relied	on	molecular-biology	research
done	elsewhere	—	India	has	 in	effect	borrowed	or	been	given	 the
genes.	This	leads	to	complications,	usually	conflict	over	intellectual
property	(IP)	rights.
We	 need	 a	 concerted	 effort	 at	 home	 to	 discover	 and	 manipulate
relevant	genes	in	indigenous	organisms	and	crops	(such	as	chickpea
and	rice).
Such	 home-grown	 GM	 crops	 would	 also	 reduce	 reliance	 on
transgenic	technology	produced	by	multinational	companies,	which
is	 expensive	 and	 rarely	 optimized	 for	 the	 conditions	 of	 specific
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regions.
Indian	 scientists	need	better	 training	 in	 IP	 issues,	 especially	when
our	researchers	join	foreign	collaborations.

When	was	the	first	Genetically	Modified	crop	introduced?

The	 first	genetically	modified	crop	plant	was	produced	 in	1982,	an
antibiotic-resistant	 tobacco	 plant.	 The	 first	 field	 trials	 occurred	 in
France	and	the	USA	in	1986,	when	tobacco	plants	were	engineered
for	herbicide	resistance.
In	1987,	Plant	Genetic	Systems	(Ghent,	Belgium),	 founded	by	Marc
Van	Montagu	and	 Jeff	Schell,	was	 the	 first	 company	 to	genetically
engineer	 insect-resistant	 (tobacco)	 plants	 by	 incorporating	 genes
that	 produced	 insecticidal	 proteins	 from	 Bacillus	 thuringiensis
(Bt).
The	 People’s	 Republic	 of	 China	 was	 the	 first	 country	 to	 allow
commercialized	 transgenic	 plants,	 introducing	 a	 virus-resistant
tobacco	in	1992,	which	was	withdrawn	in	1997.
The	first	genetically	modified	crop	approved	for	sale	in	the	U.S.,	in
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1994,	was	the	FlavrSavr	tomato.	It	had	a	longer	shelf	life,	because	it
took	longer	to	soften	after	ripening.
In	 1994,	 the	 European	 Union	 approved	 tobacco	 engineered	 to	 be
resistant	 to	 the	 herbicide	 bromoxynil,	 making	 it	 the	 first
commercially	genetically	engineered	crop	marketed	in	Europe.
First	genetically-modified	crop-	Bt	cotton	was	introduced	in	India	in
2002	and	Bt	Brinjal	in	2010	but	later	suspended.

Where	are	the	benefits	of	using	GM	crops	in	developing	countries?

Disease	 resistance:	 Plants	 can	 be	 genetically	 modified	 to	 be
resistant	 to	bacterial,	 fungal	 or	viral	 infestation.	Examples	 include
research	on	sweet	potatoes	to	improve	viral	resistance	and	bananas
modified	to	resist	the	Black	Sigatoka	fungus.
Improved	 productivity:	 From	 1996	 to	 2011,	 biotech	 crops	 are
estimated	to	have	contributed	to	an	additional	global	production	of
195	 million	 tons	 of	 maize,	 110.2	 million	 tons	 of	 soybeans,	 15.85
million	tons	of	cotton	and	6.55	million	tons	of	canola.
Increased	farmer	incomes:	The	net	global	economic	benefit	at	the
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farm	level	in	2011	was	$19.8	billion,	equal	to	an	average	increase	of
$133	per	hectare.	From	1996	 to	2011,	 the	global	 farm	 income	gain
has	been	$98.2	billion.
GM	crops	help	make	food	production	more	sustainable:	Fourteen
years	of	extensive	field	studies	have	demonstrated	that	genetically
engineered	 crops	 are	 tools	 that,	 when	 integrated	 with	 optimal
management	 practices,	 help	 make	 food	 production	 more
sustainable.

Who	is	at	risk	from	GM	crops?

Human	Health:	Many	 studies	 point	 to	 the	 idea	 that	 there’s	 grave
cause	 for	 concern	 about	 the	 health	 effects	 of	 consuming	 GMOs,
including	food	allergies,	irritable	bowels,	organ	damage,	and	more.
The	Environment:	72%	of	US	GMO	crops	are	engineered	to	tolerate
a	certain	type	of	herbicide.	But	the	weeds	that	these	herbicides	used
to	 kill	 are	 coming	 back	 bigger	 and	 stronger,	 creating	 herbicide-
resistant	 “superweeds”	 that	 require	 greater	 quantities	 of	 more
toxic	pesticides	to	eradicate.
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Organic	 Farmers:	 Even	 when	 a	 farmer	 isn’t	 growing	 GM	 crops,
contamination	 can	 easily	 occur	—	 through	 seed	mixing	 or	 pollen
drift	 from	 neighboring	 GM	 fields.	 While	 this	 contamination	 is
troubling	for	those	who	wish	to	avoid	GMOs,	it	can	be	an	economic
disaster	for	organic	and	family	farmers.

How	has	India	performed	in	terms	of	GM	crop	acreage?

India	has	the	fourth	largest	area	planted	under	Genetically	Modified
(GM)	 crops,	 according	 to	 the	 International	 Service	 for	 the
Acquisition	of	Agri-Biotech	Applications	(ISAAA).
Farmers	 in	India	planted	a	total	11.6	million	hectares	 (mh)	under
transgenics	 in	2014,	behind	the	corresponding	areas	for	Argentina
(24.3	mh),	 Brazil	 (42.2	mh)	 and	 the	 US	 (73.1	mh).	 The	 GM	 crop
acreage	in	India	far	surpassed	China’s	3.9	mh,	while	equalling	that
of	Canada’s	11.6	mh.
Since	 1996,	 when	 farmers	 first	 commercially	 planted	 transgenics,
the	area	under	these	crops	has	risen	more	than	hundredfold.
The	 entire	 11.6	mh	GM	 crop	 area	 in	 India	 consisted	 of	Bt	 cotton.
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Nearly	96	per	cent	of	the	country’s	cotton	area	is	now	covered	by
Bt	hybrids.
Bt	 technology	has	helped	 India	 to	 treble	 its	 cotton	output	 from	13
million	bales	in	2002	(when	it	was	introduced)	to	40	million	bales	in
2014.

((( 	)))
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S&T	-	Reaching	Mars,	in	three	days!

Reaching	Mars	at	much	faster	speeds	will	be	a	reality	soon,	according
to	a	group	of	physicists	in	California.	This	can	be	realized	using	photonic
propulsion,	a	technique	that	uses	light	from	lasers	to	produce	thrust	to
drive	spacecraft.	Using	the	technology,	a	robotic	craft	can	reach	Mars	in
three	days	and	a	manned	spacecraft	could	reach	it	in	a	month.KNAPPIL
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What	is	the	proposed	plan?

With	the	existing	technology,	it	is	estimated	that	it	will	take	humans
around	five	months	to	reach	Mars.
NASA	administrator	Charles	Bolden	 has	 said	 that	he	wants	 to	 cut
the	time	of	a	current	human	trip	to	Mars	in	half.
The	 space	 agency	 is	 considering	multiple	 options,	 including	 solar-
electric	 engines	 and	 even	 nuclear	 rockets.	 However,	 ‘photonic
propulsion’	system	can	be	a	game	changer.
The	 ‘photonic	 propulsion’	 system	 has	 the	 potential	 to	 transport	 a
220-pound	robotic	craft	to	Mars	in	just	three	days.
A	 larger,	manned	 spacecraft	 could	 reach	Mars	within	 a	month	by
using	the	technology.
Experts	explain	that	the	technology	is	very	much	readily	available,
and	that	the	system	could	be	scaled	up	easily.
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Why	is	Mars	such	a	hot	property	in	the	space	race?

Many	believe	that	Mars	and	Earth	had	been	nearly	 identical	when
they	 were	 formed,	 and	 it	 has	 proved	 to	 be	 true	 now	 after	 many
explorations.
The	 exploration	 and	 eventual	 colonization	 of	 Mars	 would	 give
humanity	 the	 foothold	and	will	 be	a	 crucial	 step	 in	 the	 long-term
survival	of	the	human	race.
When	NASA’s	Curiosity	 landed	 on	Mars,	 it	 sent	 a	message	 to	 the
world	that	a	new	space	race	–	a	race	to	eventually	set	foot	on	Mars
has	begun.
It	 is	 the	 fight	 amongst	 giant	 superpowers	 competing	 for	political
and	military	superiority	in	the	cold	battlefield	of	space.
Over	 the	past	 few	years,	a	diverse	group	of	non-profit	and	private
organizations	have	emerged.	So	the	competition	is	fierce	as	to	who
will	send	humans	to	Mars	first.
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When	was	Mangalayan	launched?

India’s	 ambitious	Mars	mission	 orbiter	Mangalyaan	was	 launched
from	the	space	facility	on	November	5,	2013	by	using	a	PSLV	rocket
C25.
In	September	2014,	India	created	a	space	history	by	becoming	first
nation	in	the	world	to	successfully	launch	interplanetary	mission	to
Mars	in	maiden	attempt.
The	spacecraft	had	entered	into	the	orbit	of	Mars	on	23	September
2014	and	completed	one	year	of	the	mission	life	around	Mars	on	24
September	2015.
It	was	indigenously	designed,	built	and	launched	by	ISRO	in	record
period	of	less	than	two	years	in	450	crore	rupees.
The	 main	 objectives	 of	 the	 mission	 was	 to	 showcase	 India’s
technological	prowess	 to	 send	a	 satellite	 to	orbit	around	Mars	and
conduct	 important	 experiments	 such	 as	 looking	 for	 signs	 of	 life,
take	pictures	of	the	red	planet	and	study	Martian	environment.
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Where	has	EmDrive	propulsion	system	been	enigmatic?

First	 designed	 in	 2001	 by	 aerospace	 engineer	 Roger	 Shawyer,	 the
EmDrive	 technology	 is	 a	 propellantless	 propulsion	 system,
meaning	the	engine	doesn’t	use	fuel	to	cause	a	reaction.
Reactionless	 drives	 –	 and	 EmDrive	 is	 one	 -	 are	 named	 as	 such
because	they	lack	the	“reaction”	defined	in	Newton’s	third	law:	“For
every	 action	 there	 is	 an	 equal	 and	 opposite	 reaction.”	 An	 action
(propulsion	 of	 a	 craft)	 taking	 place	without	 a	 reaction	 (ignition	 of
fuel	and	expulsion	of	mass)	should	be	impossible.
But	 there	 is	 no	 such	 violation.	 These	 designs	 work	 by	 having	 a
magnetron	 push	 microwaves	 into	 a	 closed	 truncated	 cone,	 then
push	against	the	short	end	of	the	cone,	and	propel	the	craft	forward.
The	problem	is	that	none	of	the	findings	have	ever	been	published
in	a	peer-reviewed	journal.	That	means	that	any	and	all	purportedly
positive	test	results	should	be	taken	with	a	pinch	of	salt.
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Who	will	be	part	of	Mars	One	mission?

Mars	 One	 mission’s	 goal	 is	 to	 establish	 a	 permanent	 human
settlement	on	Mars.
The	global	search	has	begun	for	the	first	humans	to	set	foot	on	Mars
and	make	it	their	home.
Around	200,000	people	applied	 from	140	countries	during	 the	 first
phase	of	selection.
If	the	mission	is	successful,	24	people	will	be	sent	to	live	on	the	red
planet.	However,	the	first	humans	are	not	scheduled	to	blast	off	for
Mars	until	2024.
In	an	extensive	training	period,	candidates	will	learn	the	skills	they
will	need	on	Mars	and	on	their	journey	there.
The	combined	skill	set	of	each	astronaut	team	member	will	cover	a
very	wide	range	of	disciplines.
Inspiration	Mars	and	Space	X	are	the	others	who	also	plan	to	send
humans	to	space.
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How	does	the	photonic	propulsion	work?

Traditionally	 propellant	 for	 spacecraft	 is	 fuel	 that	 is	 carried	 on
board.	However,	the	photonic	propulsion	uses	an	array	of	lasers	to
replace	this	heavy	fuel.
The	thrust	obtained	from	photons	emitted	from	a	laser	array	could
be	 used	 to	 propel	 a	 spacecraft.	 This	 lets	 the	 craft	 accelerate	 for
longer	and	reach	higher	speeds.
Photonic	propulsion	uses	an	array	of	lasers	which	adds	no	mass	to
the	spacecraft	other	than	the	laser	itself.	In	theory,	this	should	help
get	aircraft	to	relativistic	speeds.
Current	technology	is	not	very	efficient	system	when	compared	to
using	light	or	other	electromagnetic	radiation	to	accelerate	objects.
It	 is	 because	 electromagnetic	 acceleration	 is	 only	 limited	 by	 the
speed	of	 light	while	chemical	systems	are	 limited	 to	 the	energy	of
chemical	processes.

((( 	)))
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S&T	-	China	goes	for	the	Dark	Side	of	the	Moon

China’s	 plans	 to	 be	 the	 first	 to	 land	 on	 the	 moon’s	 far	 side	 have
provoked	excitement	in	the	scientific	world.	The	far	side	of	the	moon	—
also	 known	 as	 the	 “dark	 side”	—	 is	 never	 visible	 from	Earth	 due	 to	 a
phenomenon	known	as	tidal	locking.		Why	on	earth	does	China	want	to
reach	the	dark	side	of	the	moon?KNAPPIL
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What	motivates	the	space	program	of	China?

China	regards	 its	multi-billion	dollar	space	program	as	a	reflection
of	 its	 rising	 global	 prowess	 and	 technical	 expertise,	 as	 well	 as	 an
important	manifestation	 of	 the	 Communist	 Party’s	modernization
of	the	country.
China’s	rise	as	a	space	power	has	important	security	implications	for
the	United	States,	which	relies	on	its	own	space	capabilities	to	assess
and	monitor	current	and	emerging	threats	to	national	security	and
project	military	power	globally.
This	 probe,	 named	 Chang’e-4,	 after	 the	 goddess	 of	 the	 moon	 in
Chinese	mythology,	will	explore	the	half	of	the	moon	never	visible
from	Earth,	and	never	explored	by	humans.
Why	is	China	doing	it?	Two	reasons:	1)	it	will	become	the	first	such
country	to	do	so	and	2)	it	will	act	as	a	technology	demonstrator	to
provide	 data	 for	 its	 other	 space	 missions,	 including	 the	 manned
mission	to	moon.
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Why	can	we	only	see	one	side	of	the	moon	from	Earth?

Millions	of	years	ago,	the	Moon	spun	at	a	much	faster	pace	than	it
does	 now.	 However,	 the	 gravitational	 influence	 of	 the	 Earth	 has
gradually	 acted	 upon	 the	 Moon	 to	 slow	 its	 rotation	 down,	 in	 the
same	 way	 that	 the	 much	 smaller	 gravitational	 influence	 of	 the
Moon	acts	upon	the	Earth	to	create	tides.
This	 influence	 slowed	 the	 rotational	 period	 of	 the	Moon	 to	match
that	of	its	orbit	–	about	27.3	days	–	and	it	is	now	“locked	in”	to	this
period.
If	the	Moon	didn’t	spin	at	all,	then	eventually	it	would	show	its	far
side	to	the	Earth	while	moving	around	our	planet	in	orbit.
However,	 since	 the	rotational	period	 is	exactly	 the	same	as	 the
orbital	 period,	 the	 same	 portion	 of	 the	 Moon’s	 sphere	 is	 always
facing	the	Earth.
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When	did	we	first	get	to	know	about	the	far	side	of	the	moon?

In	 1959,	 when	 the	 Soviet	 spacecraft	 Luna	 3	 transmitted	 the	 first
images	of	the	“dark”	or	far	side	of	the	moon,	we	go	to	know	that	the
far	side	of	 the	moonlacks	 the	dark,	vast	expanses	of	volcanic	rock
that	define	the	face	of	the	“Man	in	the	Moon”	as	seen	from	Earth.
This	mystery	—	why	no	Man	in	the	Moon	exists	on	the	moon’s	far
side	—	is	called	the	Lunar	Farside	Highlands	Problem.
Soviet	 spacecraft	 Luna	 3	 sent	 back	 17	 low-quality	 photographs
depicting	the	moon’s	mountainous	terrain	and	craters.
To	date,	a	spacecraft	has	never	landed	on	the	far	side.	China	aims	to
be	the	first	country	to	do	so.
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Where	does	China	stand	in	terms	of	space	advancement?

Historically,	space	exploration	and	research	had	been	dominated	by
US,	Russia,	Japan,	European	Union	and	Canada.
Experts	 estimate	 that	China	 spends	 about	 $2	 billionon	 its	 space
program	every	year	compared	to	NASA’s	$18	billion.

China	 entered	 the	 space	 race	 late	 but	 it’s	 now	 a	 force	 to	 be	 reckoned
with.

China	 has	 sent	 a	 rocket	 to	 the	Moon	 and	will	 bring	 back	 a	 lunar
sample	in	2017.
China	 is	 also	drawing	up	plans	 for	 a	manned	Moon-launch	 rocket
that	will	be	more	powerful	than	the	Saturn	V.
By	 2020,	 China	 could	 launch	 its	 own	 space	 station,	 just	 as	 the
International	Space	Station	 is	being	decommissioned	and	crashing
into	the	ocean.
By	 then,	 it	 could	 also	 be	 in	 a	 position	 to	 land	 taikonauts	 on	 the
Moon,	half	a	century	after	the	Americans	abandoned	such	efforts.
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Note:	 Like	 they	 did	 in	 their	 Manufacturing	 sector,	 China	 merely
copied	 and	 improved	 existing	 space	 technology.	 Russia	was	 cash-
strapped	 in	 the	 1990s	 and	 sold	 its	 technology	 to	 the	Chinese,	who
reverse-engineered	 and	 copied	 it.	 e.g.	 Shenzhou	 looks	 like	 the
Soyuz	capsule.

Who	are	the	pioneers	in	the	field	of	moon	exploration?

The	physical	exploration	of	the	Moon	began	when	Luna	2,	a	space
probe	launched	by	the	Soviet	Union,	made	an	impact	on	the	surface
of	the	Moon	on	September	14,	1959.
Prior	 to	 that	 the	 only	 available	 means	 of	 exploration	 had	 been
observation	from	Earth.
The	invention	of	the	optical	telescope	brought	about	the	first	leap	in
the	quality	of	lunar	observations.
NASA’s	Apollo	programwas	 the	 first,	and	 to	date	only,	mission	 to
successfully	land	humans	on	the	Moon.
The	 first	 landing	 took	 place	 in	 1969,	 when	 astronauts	 placed
scientific	instruments	and	returned	lunar	samples	to	Earth.
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However	 Russia	 accuses	 that	 America	 has	 never	 landed	 on	 the
moon	and	calls	 for	an	 investigation	 into	what	 really	happened.	 In
fact,	the	Russian	President	recently	asserted	that	moon	landing	was
a	movie	shot	in	the	desert	of	Nevada.	Russia	even	wants	to	send	a
probe	to	verify	if	the	American	ever	set	foot	on	moon!

How	has	the	moon	evolved?

Scientists	 studying	 the	 interior	 of	 the	 Earth	 and	 computer
simulations	 of	 the	 early	 solar	 system	 conclude	 that	 Earth’s	moon
could	have	formed	less	than	100	million	years	after	the	birth	of	the
solar	system.
The	moon	was	 formed	4.5	 billion	 years	 ago,	when	 a	Mars-sized
object	crashed	into	Earth.
This	collision	threw	clouds	of	debris	far	into	space,	which	clumped
together	to	create	the	moon.
Craters	on	the	moon	were	formed	by	erupting	volcanoes	and	giant
asteroid	collisions,	shaping	the	way	the	moon	looks	today.
Around	4.1	billion	to	3.8	billion	years	ago,	 the	moon	was	violently
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struck	 by	 a	 huge	 number	 of	 asteroids.	 This	 Late	 Heavy
Bombardment	created	large	lunar	plains	(seas)	and	impact	craters.

((( 	)))
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S&T	-	NASA’s	Alien	Megastructure	Mystery

In	 October	 2015,	 NASA’s	 planet-hunting	 telescope	 Kepler	 found	 a
strange	 phenomenon	 around	 a	 sun-like	 star.	 Something	was	 blocking
out	20	%	of	the	light	from	the	star	KIC	8462852.	A	planet	even	the	size	of
Jupiter	 or	 larger	 should	 have	 blocked	 out	 only	 1	 %	 of	 the	 light.	 This
suggests	 “something	 big	 is	 out	 there”;	 could	 it	 be	 an	 intelligent	 alien
civilisation? KNAPPIL
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What	is	the	Kepler	mission?

The	scientific	objective	of	the	Kepler	Mission	is	to	explore	the	structure
and	diversity	of	planetary	systems.	This	is	achieved	by	surveying	a	large
sample	of	stars	to:

Determine	the	abundance	of	terrestrial	and	larger	planets	in	or	near
the	habitable	zone	of	a	wide	variety	of	stars;
Determine	the	distribution	of	sizes	and	shapes	of	the	orbits	of	these
planets;
Estimate	how	many	planets	there	are	in	multiple-star	systems;
Determine	 the	variety	of	orbit	 sizes	and	planet	 reflectivities,	 sizes,
masses	and	densities	of	short-period	giant	planets;
Identify	 additional	members	 of	 each	 discovered	 planetary	 system
using	other	techniques;	and	determine	the	properties	of	those	stars
that	harbor	planetary	systems.
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Why	 can’t	 Earth-size	 planetary	 transits	 be	 observed	 from	 the
ground?

The	motions	in	the	atmosphere	bend	the	rays	of	light	from	each	star
into	different	directions	and	hence	stars	appear	to	twinkle	and	the
apparent	brightness	changes	by	more	than	50%.
Thus,	astronomers	have	been	able	to	measure	changes	as	small	as
one	part	 in	 1,000	by	 comparing	each	 star	 in	a	 group	 to	 the	whole
group.	This	precision	is	not	enough	to	find	Earth-size	planets.
To	detect	a	planetary	transit	it	requires	measuring	the	brightness	of
the	 stars	 continuously,	 meaning	 we	 would	 need	 to	 set	 up
dedicated	telescopes	in	many	places	around	the	globe.
Since	the	Earth	orbits	 the	Sun,	 there	 is	no	one	part	of	 the	sky	that
can	be	continuously	monitored	throughout	the	year.
In	addition	the	bad	weather	and	the	moon	make	the	prospects	for
ground	 based	 observing	 inefficient,	 which	 would	 be	 a	 very
expensive	operation	to	detect	Earth-size	planets.

KNAPPIL
Y

438



When	did	the	Kepler	mission	begin	and	why?

The	 Kepler	 Mission	 is	 a	 NASA	 Discovery	 Program	 for	 detecting
potentially	life-supporting	planets	around	other	stars.
All	 of	 the	 extrasolar	 planets	 detected	 so	 far	 by	 other	 projects	 are
giant	planets,	mostly	the	size	of	Jupiter	and	bigger.
Kepler	 is	poised	 to	 find	planets	30	to	600	times	 less	massive	than
Jupiter.	 Whatever	 is	 blocking	 the	 light	 from	 KIC	 8462852	 (since
nicknamed	Tabby’s	star)	is	much	bigger	than	Jupiter.
Since	the	Kepler	–	2	(K2)	mission	officially	began	in	May	2014,	it	has
observed	more	than	35,000	stars	and	collected	data	on	star	clusters,
dense	star-forming	regions,	and	several	planetary	objects	within	our
own	solar	system.
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Where	is	Kepler	mission	carrying	out	its	study	and	why?

It	is	carrying	out	its	study	in	the	constellations	Cygnus	and	Lyra.	They
were	selected	based	on	the	following	constraints:

The	field	must	be	continuously	viewable	throughout	the	mission.
The	field	needs	to	be	rich	in	stars	similar	to	our	sun	because	Kepler
needs	to	observe	more	than	100,000	stars	simultaneously.
The	spacecraft	and	photometer,	with	its	sunshade,	must	fit	inside	a
standard	Delta	II	launch	vehicle.
These	constraints	limited	scientist	to	two	portions	of	the	sky	to	view,
one	each	in	the	northern	and	southern	sky.
The	Cygnus-Lyra	region	in	the	northern	sky	was	chosen	for	its	rich
field	 of	 stars	 somewhat	 richer	 than	 a	 southern	 field.	Hence,	 all	 of
the	ground-based	telescopes	that	support	the	Kepler	team’s	follow-
up	observation	work	are	located	at	northern	latitudes.
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Who	 proposed	 that	 there	 might	 be	 Alien	 Megastructures	 in	 the
universe?

What	if	we,	as	a	civilization,	could	collect	all	of	the	sun’s	energy?	If
so,	we	would	use	some	form	of	Dyson	sphere,	sometimes	referred
to	 as	 a	 Dyson	 shell	 or	 megastructure.	 Physicist	 and	 astronomer
Freeman	J.	Dyson	first	explored	this	idea	as	a	thought	experiment
in	1960.
A	 Dyson	 sphere	 is	 a	 hypothetical	 megastructure	 that	 completely
encompasses	a	star	and	captures	most	or	all	of	its	power	output.
Dyson	 speculated	 that	 such	 structures	 would	 be	 the	 logical
consequence	 of	 the	 escalating	 energy	 needs	 of	 a	 technological
civilization	and	would	be	a	necessity	for	its	long-term	survival.
He	 proposed	 that	 searching	 for	 such	 structures	 could	 lead	 to	 the
detection	of	advanced,	intelligent	extraterrestrial	life.
Dyson	 wrote:	 “A	 solid	 shell	 or	 ring	 surrounding	 a	 star	 is
mechanically	 impossible.	 The	 form	of	 ‘biosphere’	which	 I	 envisaged
consists	 of	a	 loose	 collection	 or	 swarm	 of	 objects	 traveling	 on
independent	orbits	around	the	star”.

KNAPPIL
Y

441



Could	 a	 Dyson	 sphere	 be	 blocking	 the	 light	 of	 KIC	 8462852	 from
reaching	 us?	 If	 yes,	 then	 we	 are	 dealing	 with	 a	 hyper-intelligent
alien	civilization.	How	can	we	possibly	confirm	this?

How	can	we	confirm	what	is	blocking	the	light	from	KIC	8462852?

The	 debate	 can	 possibly	 be	 resolved	 through	 the	 James	 Webb
telescope,	set	to	launch	in	2018.
This	 powerful	 telescope	 will	 tell	 us	 whether	 comets	 (possible
explanation),	 an	 alien	 megastructure	 of	 Dyson	 Spheres,	 or
something	 we’ve	 never	 seen	 before	 is	 responsible	 for	 this	 weird
sighting.
Webb	 will	 have	 infrared	 capabilities	 far	 exceeding	 anything	 out
there	right	now.
If	any	material	that’s	blocking	the	light	but	not	the	star	itself,	there
should	be	an	excess	of	infrared.	Webb	will	be	able	to	detect	that.

When	 the	 object	 passes	 across	 the	 surface	 of	 the	 star,	 its	 spectral
signature	should	give	an	idea	on	the	shape	of	the	object.
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If	it	appears	“noisy	and	unstructured”	it	may	be	a	cloud	of	debris.
If	it	appears	solid,	it	may	be	a	fragment	of	cosmic	collisions	that	just
haven’t	shown	through	our	infrared	readings	yet.
And	 if	 it	 appears	 to	 be	 cube	 shaped	 or	 otherwise	 unnaturally
angular?	Then	maybe	it’s	aliens!

((( 	)))
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S&T	-	Apple	can	be	hacked

Nothing	in	this	world	can	be	taken	for	granted	and	Apple	has	realized
this	the	bitter	way	with	the	recent	hacking	of	Apple	devices.	In	a	major
security	 lapse,	 a	 number	 of	 Apple	 devices	 were	 infected	 by	 a
“ransomware”.	 Though	Apple	 has	 taken	 corrective	 actions,	 this	 attack
made	 the	 world	 note	 that	 even	 the	 mighty	 Apple	 may	 fall	 to	 cyber-
attacks. KNAPPIL
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What	caused	the	Apple	hack?

Apple	customers	were	targeted	by	hackers	over	the	weekend	in	the
first	campaign	against	Macintosh	computers	using	a	pernicious	type
of	 software	 known	 as	 ransomware,	 researchers	 with	 Palo	 Alto
Networks	have	revealed.
“KeRanger”	ransomware	has	affected	Apple	customers.
Ransomware,	 one	 of	 the	 fastest-growing	 types	 of	 cyber	 threats,
encrypts	data	on	infected	machines,	and	then	typically	asks	users
to	 pay	 ransoms	 in	 hard-to-trace	 digital	 currencies	 to	 get	 an
electronic	key	so	they	can	retrieve	their	data.
Security	experts	estimate	that	ransoms	total	hundreds	of	millions	of
dollars	a	year	from	such	cyber	criminals,	who	typically	target	users
of	Microsoft’s	Windows	operating	system.
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Why	iOS	is	considered	super-secure?

In	 five	 major	 areas,	 Apple’s	 iOS	 has	 better	 security	 than	 desktop
operating	 systems	 and	 matches	 or	 exceeds	 the	 security	 of	 its
smartphone	rivals.	iOS	has	a	strong	set	of	security	features,	including:

A	 sandbox	 isolates	 programs,	 and	 iOS’s	 memory	 organization
makes	exploitation	more	difficult.
Applications	 that	 run	 on	 the	 iOS	 are	 vetted	 by	 Apple	 and	 can	 be
removed	if	found	to	be	malicious.
Patches	 can	 be	 quickly	 applied	 to	 the	 iPhone	 and	 iPad	 to	 close
security	holes	in	the	operating	system.
The	 software	 is	 regularly	 reviewed,	 especially	 its	 open	 source
components.
The	platform	has	the	advantage	of	“attacker	psychology”	-	attackers
still	target	smartphones	far	less	than	desktop	systems.
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When	did	FBI	and	Apple	lock	horns?

When	a	young	married	couple	killed	14	people	at	a	holiday	party	in
San	Bernardino,	California,	the	legal	implications	of	encryption	and
Apple’s	business	model	came	to	the	forefront.
The	Department	of	Justice	says	that	Apple	is	the	only	entity	that	can
help	them	unlock	the	phone	they	recovered	from	the	attackers,	and
so	 it	 wants	 the	 tech	 company	 to	 intentionally	 and	 thoroughly
undermine	 their	 own	 security	 –	 “something	 that	 would	 have	 an
impact	on	this	one	device”
But	 for	 Apple,	 this	 is	 a	 battle	 that	 extends	 well	 past	 one	 iPhone.
Apple	 sells	 a	 lot	 of	 things	 –	 74.7m	 iPhones	 in	 the	 last	 quarter,	 for
example	–	but	its	biggest	selling	point	these	days	is	privacy.
The	 company	 has	 to	 defend	 a	 core	 philosophy	 of	 the	 most
successful	business	model	on	Earth:	 that	no	one,	not	even	Apple,
should	be	able	to	look	inside	your	phone.
Parts	 of	 Apple’s	 architecture	 are	 still	 open	 to	 search	 warrants.
Indeed,	in	this	specific	case,	FBI	agents	appear	to	have	reviewed	the
iCloud	account	associated	with	the	attacker	Farook’s	phone.
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Where	else	did	iOS	face	security	lapses?

In	September	2014,	social	media	was	awash	with	news	of	a	celebrity
photo	 hack	 that	 resulted	 in	 the	 spread	 of	 explicit	 images	 of
Hollywood	 celebrities.	 The	 culprit,	 stated	 in	 an	 official	 Apple
statement,	was	yet	another	phishing	attack.
Apple	 firmly	denied	 that	 the	 incident	 stemmed	 from	a	 systematic
flaw	 of	 its	 security	 systems	 or	 cloud	 services.	 It	 stated	 that	while
accounts	may	have	been	accessed,	“none	of	the	cases	resulted	from
any	 breach	 in	 any	 Apple	 systems,	 including	 iCloud	 or	 Find	 my
iPhone”.
In	May	2014	“Doulci,”	a	Dutch	 team	of	hackers,	hogged	headlines
with	claims	of	being	 the	 first	 group	ever	 to	hack	 the	Apple	 iCloud
system.
In	 February	 of	 2013,	 a	 popular	 jailbreak	 software	 called	 Evasion
was	released.	With	Evasion,	close	to	seven	million	iPhone,	iPad,	and
iPod	 touch	 owners	 cracked	 Apple	 restrictions	 to	 give	 them	 the
liberty	to	download	apps	and	tools	outside	the	official	App	Store.
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Who	can	protect	you	from	a	hack?

Here’s	what	Apple	itself	recommends	to	improve	iOS	device	security:

Protect	 your	 account.	 Login	 credentials	 like	 your	 Apple	 IDs	 and
passwords	 are	 still	 the	 lowest	 hanging	 fruit	 for	 cybercriminals	 to
exploit.	Choose	strong	passwords	that	are	hard	to	decipher,	ideally
not	connected	to	any	biographical	detail.
Know	 your	 Apple.	 Take	 advantage	 of	 built-in	 security	 features
found	in	your	device	(like	password	locks,	Find	my	iPhone	etc.).	The
two-factor	 identification	 option	 on	 iCloud	 is	 also	 an	 effective
security	feature.
Study	your	apps.	Never	be	 too	 trusting	of	 the	apps	you	 install	on
your	device.	Read	up	and	familiarize	yourself	with	security	settings
and	the	permissions	that	the	apps	asks	for.
Do	not	jailbreak.	For	a	consumer,	free	choice	is	always	a	good	idea.
But	 there	 is	 a	 reason	why	 iOS	 strictly	 regulates	 the	data	 and	apps
that	 you	 allow.	 Jailbreaking	 your	 device	 opens	 it	 up	 to	malicious
elements.
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Install	 a	 trustworthy	 security	 solution.	 It	 is	 always	 better	 to	 be
safe	 than	sorry.	 Invest	 in	a	security	solution	that	can	protect	your
devices	from	elements	that	can	harm	your	mobile	experience.

How	did	Apple	respond	to	the	attack?

Apple	revoked	digital	certificate	from	a	legitimate	Apple	developer
that	enabled	the	rogue	software	to	install	on	Macs.
The	company	plans	to	release	a	blog	advising	Mac	users	on	ways	to
check	to	see	if	they	were	infected	with	the	virus	and	steps	they	can
take	to	protect	against	it	harming	their	data.
Transmission	carried	a	warning	on	Sunday	saying	that	version	2.90
of	its	Mac	software	had	been	infected	with	malware.	Apple	advised
users	to	immediately	upgrade	to	version	2.91	of	the	software,	which
was	available	on	its	website,	or	delete	the	malicious	one.
It	also	provided	technical	information	on	how	users	could	check	to
see	 if	 they	were	affected.	The	malware	 is	programmed	 to	encrypt
files	on	an	infected	personal	computer	three	days	after	the	original
infection.
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S&T	-	ISRO	making	India	proud	with	‘Desi-GPS’

ISRO’s	 workhorse	 launch	 vehicle	 PSLV-C32	 has	 put	 India’s	 sixth
navigation	satellite,	IRNSS-1F,	into	a	sub-Geosynchronous	transfer	orbit.
IRNSS-1F	 is	 the	 sixth	 in	 the	 series	 of	 7	 satellites	 proposed	 under	 the
Indian	 Regional	 Navigational	 Satellite	 System	 (IRNSS).	 India	 is	 now	 a
step	 closer	 to	what	 is	being	 called	an	operational	 “desi	GPS”	or	home-
grown	Global	Positioning	System	(GPS).	Why	does	India	require	its	own
GPS? KNAPPIL
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What	is	IRNSS?

The	 Indian	 Regional	 Navigation	 Satellite	 System	 or	 IRNSS	 is	 an
indigenously	 developed	 Navigation	 Satellite	 System	 that	 will	 be
used	 to	provide	accurate	 real-time	positioning	and	 timing	services
over	India	and	region	extending	to	1500	km	around	India.
The	navigation	system,	which	will	 cost	about	Rs.	1,400	crores,	will
help	 provide	 locational	 specificity.	 The	 satellites	will	 continuously
beam	 down	 data	 that	 can	 be	 read	 by	 hand-held	 instruments	 or
smart	phones.
The	 full	 system	 comprises	 of	 nine	 satellites,	 including	 two	 on	 the
ground	as	stand-by.
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Why	does	India	need	IRNSS?

The	 requirement	 of	 such	 a	 navigation	 system	 is	 driven	 because
access	 to	 foreign	government-controlled	global	navigation	 satellite
systems	is	not	guaranteed	in	hostile	situations,	as	happened	to	the
Indian	military	 depending	 on	 American	 GPS	 during	 the	 Kargil
War.

There	are	three	other	reasons:

To	avoid	over-dependence	on	the	US,	which	has	a	 tendency	to	get
closer	to	Pakistan	during	war	situations.
Openly	available	GPS	‘products’	are	suitable	only	for	the	civilian	use
and	have	very	little	utility	for	defense	purposes.
Satellite	navigation	offers	various	commercial	opportunities.
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When	did	IRNSS	project	commence?

The	first	satellite,	IRNSS-1A,	was	launched	on	July	1,	2013,	while	the
IRNSS-1B	was	launched	in	April	2014,	the	IRNSS-1C	in	October	that
year	 and	 the	 IRNSS-1D	 on	 March	 28	 last	 year.	 IRNSS-1E	 was
launched	this	January.
The	 five	 satellites	 launched	 earlier	 are	 already	 operational.	While
five	satellites	are	sufficient	to	start	operations	of	the	IRNSS	system,
the	 remaining	 two	 are	 needed	 to	 make	 the	 signal	 available	 24x7
with	both	accuracy	and	precision.
It	 was	 ISRO’s	 34th	 PSLV	 launch	 and	 the	 second	 this	 year,	 the
workhorse	 Rocket’s	 34consecutively	 successful	 launches	 are	 an
enviable	record.
ISRO	will	launch	the	seventh	IRNSS	satellite	in	April.
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Where	can	IRNSS	be	used?

ISRO	says	the	system	will	have	an	error	margin	of	no	more	than	20
metres.	 It	 is	 designed	 to	 cover	 a	 region	 of	 about	 1,500	 km	 from
India’s	borders	in	the	region	from	which	the	country	experiences	a
threat	perception.
The	 IRNSS	 would	 provide	 two	 services,	 with	 the	 Standard
Positioning	 Service	 open	 for	 civilian	 use,	 and	 the	 Restricted
Service	 (an	 encrypted	 one)	 for	 authorized	 users	 (including	 the
military).
The	 restricted	 user	 signal	 which	 will	 be	 encrypted	 will	 be	 very
useful	for	the	military,	especially	to	target	missiles.
Civilian	Applications	of	 IRNSS	include	terrestrial	aerial	and	marine
navigation,	 disaster	 management,	 vehicle	 tracking	 and	 fleet
management,	 navigation	 aid	 for	 hikers	 and	 travellers,	 visual	 and
voice	navigation	for	drivers.	 It	has	an	expected	 lifespan	of	around
10	years.
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Who	else	is	in	the	fray?

India	 is	 the	 fourth	 country	 after	USA,	 Russia	 and	 China	 to	 have	 a
satellite-based	navigation	system.
The	system	is	similar	to	the	GPS	of	the	US	which	has	24	satellites,
Glonass	 of	 Russia	 (24	 satellites),	Galileo	 of	 Europe	 (27	 satellites)
and	China’s	Beidou	(35	satellites).
Japanese	Quasi	Zenith	Satellite	System	is	also	in	the	making.
The	 Russian	 system	 called	 GLONASS	 is	 one	 of	 the	 oldest
navigational	 systems	 and	was	 dormant/semi	 active	 for	 few	 years,
particularly	after	the	disintegration	of	the	erstwhile	USSR.	However,
the	system	is	now	operational.
Galileo	 was	 announced	 and	 officially	 began	 during	 2003,	 but
economic	compulsions	have	delayed	 this	project	 significantly.	Out
of	 the	 proposed	 30	 satellite	 constellations,	 currently	 only	 four
operational	satellites	are	out	in	space.
China’s	 fourth-generation	 Beidou	 Navigation	 chips	 are	 capable	 of
locating	 within	 an	 accuracy	 of	 2.5	 metres,	 higher	 than	 the
international	standard.
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How	will	this	help	the	country?

A	 fully	 operational	 IRNSS	would	make	 India	 self-sufficient	 in	 this
field	and	would	also	help	resolve	various	strategic	requirements.
However,	 it	 is	 important	 for	 India	 to	 expand	 its	 navigational
network	 further.	 The	 civilian	 market	 for	 satellite	 navigation	 is
expected	to	expand	exponentially.
Also,	 the	 increasing	 military	 utility	 of	 such	 a	 system	 cannot	 be
overlooked,	particularly	when	China	is	making	rapid	inroads	in	this
field.
The	 Beidou	 navigation	market	 is	 estimated	 to	 be	 around	 US$	 3-5
billion	and	likely	to	grow	further.

((( 	)))
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S&T	-	Telcos	blame	consumers	for	call	drops

In	a	Supreme	Court	(SC)	hearing	where	the	telecom	companies	(telcos)
are	 challenging	 Delhi	 High	 Court	 order	 over	 compensation	 for	 call
drops,	the	telcos	blamed	the	consumers,	who	opt	for	inferior	quality	cell
phones	for	call	drops.	However,	 the	SC	offered	no	relief	and	asked	the
telecom	operators	to	given	an	undertaking	that	they	have	not	exceeded
the	two	per	cent	threshold	limit.KNAPPIL
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What	 are	 the	 reasons	 given	 by	 telcos	 for	 not	 achieving	 “call	 drop
free	network”?

Kapil	Sibal,	who	led	the	attack	for	the	Cellular	Operators	Association	of
India	(COAI)	against	the	Telecom	Regulatory	Authority	of	India’s	(TRAI),
has	defended	by	telcos	by	saying	that:

100	 %	 call	 drop	 free	 network	 is	 impossible	 under	 the	 laws	 of
Physics!	 There	 is	 no	 system	 in	 the	world	where	 there	 is	 zero	 call
drops.
As	 there	 is	 constant	 interaction	 and	 mobility	 of	 consumers,	 it	 is
impossible	to	put	the	entire	blame	on	telcos.
TRAI	 study	 also	holds	 service	 providers	 responsible	 for	 just	 about
7%	 liability	 for	 abnormal	 network	 response,	 whereas	 over	 50	%
faults	are	pinned	on	radio	waves’	failure.
There	 are	 conditions	 which	 are	 beyond	 the	 control	 of	 telcos	 like
storm,	humidity,	set	up	boxes,	phones	available	in	grey	market,	etc.
Other	 combination	 of	 factors	 responsible	 for	 call	 drop	 are	 several
tall	 buildings	 between	 phone	 and	 the	 tower,	 jammers	 in	 high

KNAPPIL
Y

460



security	 areas	 and	 premises	 occupied	 by	 VVIPs,	 restrictions	 in
border	areas	and	a	busy	network.
Therefore,	 according	 to	 telcos,	 the	 regulations	 which	 gives	 a
presumption	 that	 100	 per	 cent	 drop-free	 network	 is	 possible,	 is
sheer	populism	on	the	Government’s	part.

Why	are	telecom	operators	blaming	the	common	man?

The	common	man’s	inclination	to	buy	mobile	phones	for	a	bargain
price	in	the	grey	market	is	largely	responsible	for	call	drops	as	per
Telcos.
The	 mobile	 service	 operators	 have	 told	 the	 Supreme	 Court	 that
inferior	 quality	 cell	 phones	 and	 grey	 market	 handsets	 are
responsible	for	36%	of	call	drops.
There	was	no	mechanism	to	show	that	call	drops	were	either	due	to
the	service	provider’s	fault	or	due	to	handset	issue.
The	service	providers	have	argued	 that	 they	have	no	control	over
the	 types	 of	handset	 purchased	and	 therefore,	 they	 should	not	be
made	liable	for	call	drops.
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When	did	TRAI	decide	to	penalise	service	providers?

The	 decision	 to	 penalise	 telcos	 was	 triggered	 by	 growing	 public
anger	over	call	drops.
On	 October	 16,	 2015,	 TRAI’s	 made	 it	 mandatory	 for	 cellular
operators	to	pay	consumers	one	rupee	per	call	drop	experienced	on
their	networks,	subjected	to	a	cap	of	Rs.	3	a	day.
However,	 Telcos	 moved	 to	 High	 Court	 seeking	 the	 quashing	 of
TRAI’s	regulation	contending	that	it	was	a	knee-jerk	reaction	which
penalised	them	without	proving	any	wrong-doing.
The	Delhi	High	Court	upheld	the	legality	of	the	charges	on	February
29,	2016.
Telcos	 moved	 the	 apex	 court	 on	March	 3,	 challenging	 the	 Delhi
High	 Court	 ruling	 that	 had	 upheld	 TRAI’s	 call	 drop	 compensation
regulation.
The	Supreme	Court	(SC)	has	clarified	that	the	TRAI	had	the	authority
to	 impose	a	penalty	 for	 call	drops	and	has	offered	no	 relief	 to	 the
telcos	 in	 the	case	as	 it	has	strictly	refused	to	grant	 interim	stay	on
TRAI	notification.
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Where	 does	 India	 lack	 on	 call	 drop	 issue	 in	 comparison	 to	 other
countries?

The	telecom	service	providers	in	India	are	operating	under	strained
situations.
The	 call	 drop	 could	 take	 place	 on	 account	 of	 electromagnetic
radiation	which	are	the	lowest	in	the	world.
In	 India	 the	 issue	 faced	 by	 telcos	 include	 -	 paucity	 of	 air-waves
(spectrum),	 large	 number	 of	 service	 providers,	 a	 large	 based	 of
consumers,	 high	 rise	 buildings,	 damage	 to	 underground	 optical
fibre	 lines	 due	 to	 digging	 by	 government	 agencies,	 inadequate
towers	or	absence	of	them,	poor	quality	of	the	consumer’s	handset,
and	several	other	 imponderables	on	which	service	providers	have
no	control.
When	 India	 is	 compared	with	 other	 countries,	 it	 is	 observed	 that
they	 have	 a	 large	 availability	 of	 air-waves	 (spectrum),	 a	 fewer
competitors,	 sufficient	 infrastructure	 and	 lesser	 density	 of
consumer	base.
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Who	are	impacted	because	of	call	drops?

It	 hurts	 the	 consumer	 when	 plan	 opted	 by	 them	 may	 contain
features	 such	 as	 a	 certain	 number	 of	 free	 calls	 in	 every	 billing
cycle.
It	 can	 impact	millions	of	people	 in	 India’s	villages	and	 towns	who
access	internet	solely	through	mobile	phones.
It	 can	 impact	 the	 profit	 of	 Indian	 telecom	 companies	 when	 TRAI
proposal	to	compensate	for	call	drop	comes	into	effect.
Service	providers	have	warned	that	mobile	tariff	will	go	up	if	they
are	forced	to	pay	compensation	for	dropped	calls.
It	can	also	impact	government	programs	like	“Digital	India”	which
aims	at	bringing	connectivity.
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How	will	this	recommendation	impact	the	Telcos?

Telcos	across	India	have	a	consumer	base	of	one	billion	and	even	if
30%	 call	 drops	 occur,	 it	 would	 mean	 they	 have	 to	 pay	 Rs	 3	 to
around	300	million	customers	which	would	amount	to	Rs	90	crore
a	day.
To	 recover	 this	 cost	 of	 compensation,	 telcos	 may	 increase	 tariffs
leading	to	customer	spending	more	to	purchase	telecom	services.
100%	 call	 drop	 is	 an	 impossible	 target	 and	 if	 the	 TRAI’s
recommendation	is	implemented	the	telecom	operators	will	end	up
paying	between	Rs	830	crore	and	Rs	4,500	crore	per	month	based	on
customer	usage	patterns.
The	 companies	 content	 that	 this	move	 can	 even	 finish	 the	 entire
telecom	industry	in	one	year	as	call	drops	can’t	be	controlled.
However,	 TRAI	 has	 disagreed	 and	 pegged	 the	 envisaged
compensation	to	be	much	lower	at	Rs	200	crore	per	quarter	at	the
maximum.
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S&T	-	Machine	-	4,	Humans	-	1

In	a	 landmark	battle	between	man	and	artificial	 intelligence	 (AI),	Lee
Sedol,	the	world	champion	of	the	game	“Go”	–	considered	to	be	the	most
complicated	board	game	 -	has	been	defeated	4-1	by	AlphaGo,	Google’s
DeepMind	AI	program.	AlphaGo	won	the	final	match	after	a	nail-biting
comeback	against	the	master	human	Go	player.	Is	AI	now	smart	enough
to	outsmart	all	humans?KNAPPIL
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What	is	Go?

Go	 is	 thought	 to	 have	 been	 developed	 in	 ancient	 China,	 several
thousand	years	ago.
Using	black-and-white	stones	on	a	grid,	players	gain	the	upper	hand
by	surrounding	their	opponent’s	pieces	with	their	own.
The	rules	are	simpler	than	those	of	chess,	but	a	player	typically	has
a	choice	of	200	moves	compared	with	about	20	in	chess.
According	 to	 DeepMind’s	 team,	 there	 are
1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000
possible	 positions;	 that’s	 more	 than	 the	 number	 of	 atoms	 in	 the
universe,	and	more	than	a	googol	times	larger	than	chess.
It	can	be	very	difficult	 to	determine	who	 is	winning,	and	many	of
the	top	human	players	rely	on	instinct.
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Why	was	this	face-off	important?

The	 five-day	battle	was	seen	as	a	major	 test	of	what	scientists	and
engineers	 have	 achieved	 in	 the	 sphere	 of	 artificial	 intelligence.	 It
was	supposed	to	show	us	whether	the	gap	between	the	algorithm
vs	intuition	has	been	bridged.
Go	is	a	3,000-year	old	Chinese	board	game	and	is	considered	to	be	a
lot	more	complex	than	chess	where	artificial	intelligence	scored	its
most	 famous	 victory	 to	 date	 when	 IBM’s	 Deep	 Blue	 beat
grandmaster	Gary	Kasparov	in	1997.
But	experts	say	Go	presents	an	entirely	different	challenge	because
of	the	game’s	incomputable	number	of	move	options	which	means
that	 the	 computer	 must	 be	 capable	 of	 human-like	 “intuition”	 to
prevail.
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When	was	AlphaGo	developed?

Google’s	 AlphaGo	 was	 developed	 by	 British	 computer	 company
DeepMind	which	was	bought	by	Google	in	2014.
The	 computer	 program	 first	 studied	 common	 patterns	 that	 are
repeated	 in	 past	 games.	 After	 it	 learned	 that,	 it	 got	 to	 reasonable
standards	by	 looking	at	professional	 games.	 It	 then	played	 itself,
different	 versions	 of	 itself	 millions	 and	 millions	 of	 times	 and
each	 time	 get	 incrementally	 slightly	 better	 -	 it	 learns	 from	 its
mistakes.	 Its	 ability	 to	 learn	 from	 its	mistakes	 is	 far	 greater	 than
what	can	be	managed	by	humans.
Learning	and	improving	from	its	own	matchplay	experience	means
the	 super	 computer	 is	 now	 even	 stronger	 than	 when	 it	 beat	 the
European	champion	late	last	year.
Even	the	one	defeat	handed	over	by	the	Go	champion	Lee	Sedol	(in
the	fourth	game)	was	“very	valuable”	for	AlphaGo,	as	it	identified	a
problem	which	the	team	could	now	try	to	fix.
After	its	victory,	AlphaGo	has	been	given	an	honorary	“ninth	dan”
professional	ranking,	equivalent	to	that	held	by	Mr	Lee	who	has	18
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international	titles	to	his	name	and	is	widely	considered	one	of	the
greatest	Go	players	of	the	modern	era.

Where	does	AlphaGo	get	its	intelligence	from?

AlphaGo	combines	two	artificial	intelligence	techniques	in	its	quest
try	 master	 the	 hugely	 complex	 game	 of	 Go,	 applying	 Deep
Learning	 with	 Monte	 Carlo	 Tree	 Search	 —	 allowing	 the	 AI	 to
simulate	 millions	 of	 games,	 glean	 the	 outcomes	 and	 learn	 from
those	 to	 generalize	 a	 (evidently	 highly	 successful	 but	 not
unbeatable)	Go	game	strategy.
The	 holy	 grail	 of	 artificial	 intelligence	 remains	 the	 creation	 of	 a
general	learning	AI	that	can	apply	multifaceted	intelligence	to	solve
problems	of	all	stripes.
Even	 if	 we	 conceded	 that	 machines	 are	 becoming	 better	 than
humans	in	board-games;	these	machines	are	clearly	very	far	away
from	being	able	to	claim	victory	in	the	chaotic	complexity	of	the	off-
boardgame	world.
The	 number	 of	 variables	 involved	 in	 even	 apparently	 simple
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human	tasks	—	like	tidying	a	room	—	quickly	makes	even	the	most
sophisticated	 machine	 intelligence	 look	 dumb.	 So	 we	 humans
shouldn’t	feel	too	bad	about	losing	to	AlphaGo.
AlphaGo	 doesn’t	 care	 if	 it	 wins	 or	 loses.	 It	 doesn’t	 even	 care	 if	 it
plays	 and	 it	 certainly	 couldn’t	make	 you	 a	 cup	 of	 coffee	 after	 the
game.
But	yes,	AI	can	take	away	your	job	in	the	coming	years;	unless	your
job	itself	is	AI.

Who	is	the	founder	of	DeepMind?

Demis	 Hassabis	 is	 the	 founder	 of	 DeepMind,	 which	 is	 leading
Google’s	project	 to	build	 software	more	powerful	 than	 the	human
brain.
This	 superhero	of	AI	 started	as	 a	 child	 chess	prodigy.	He	won	 the
Pentamind	 championship	 at	 the	Mind	 Sports	 Olympiad	 five	 times
and	 rose	 to	 fame	 at	 a	 young	 age	 with	 UK	 computer	 games
developers	Bullfrog	and	Lionhead,	working	on	AI-heavy	games	like
Theme	Park	and	Black	&	White,	and	 later	 forming	his	own	studio,
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Elixir.
Hassabis	then	left	the	games	industry	in	the	mid-2000s	to	complete
a	PhD	in	neuroscience	before	co-founding	DeepMind	in	2010.
In	 January	2014	DeepMind	was	acquired	by	Google	 for	a	 reported
$625	million,	where	Hassabis	 is	now	Vice	President	of	Engineering
leading	their	general	AI	projects.

How	is	AlphaGo	different	from	Deep	Blue?

Deep	Blue	was	built	purely	to	play	chess.	Its	sole	purpose	was	to	be
able	to	calculate	and	process	the	10	to	the	power	of	120	(that’s	120
zeroes	after	1)	possible	moves	in	the	game.
AlphaGo	too	has	a	deeply	specific	purpose:	its	artificial	intelligence
is	designed	to	use	different	types	of	programs	in	harmony	to	help	it
deal	with	the	trillions	upon	trillions	of	different	outcomes	involved
in	playing	Go.

But	the	potential	of	something	like	AlphaGo	has	wider	implications.

While	 the	 algorithm	 has	 been	 tailored	 to	 play	 in	 virtual
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environments	like	Go,	the	machine	powering	its	learning	has	more
general	applications.	This	machine	can	learn	quickly.
The	development	of	the	intelligence	required	to	beat	Lee	Se-Dol	has
come	about	quicker	than	was	expected.
Until	just	five	months	ago,	computer	mastery	of	Go	was	thought	to
be	 at	 least	 a	 decade	 off.	 A	 computer’s	 ability	 to	 play	 games	 has
become	a	crucial	measure	of	how	far	AI	has	come.
It	demonstrates	that	a	machine	can	execute	an	“intellectual”	task
better	 than	humans.	What’s	 unique	 about	 AlphaGo	 is	 that	 it	 has
been	teaching	itself	by	playing	the	game	(against	itself)	millions	of
times	over	to	learn	where	its	weaknesses	are	and	quickly	correcting
them.
The	current	world	champion	of	Go	is	not	a	human	–	it	is	a	machine
which	 taught	 itself	 how	 to	 go	 from	 an	 amateur	 player	 to	 world
champion	in	less	than	a	year.

((( 	)))
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S&T	-	Are	bots	the	new	apps?

Microsoft’s	 “chatbot”	 Tay	may	 have	 suffered	 a	 racist	meltdown	 last
week,	 but	 the	 company	 is	 not	 giving	 up	 on	 artificial	 intelligence	 (AI).
Microsoft	unveiled	several	prototype	bots	at	its	annual	Build	conference

on	31st	March.	These	will	further	Nadella’s	vision	of	“conversation	as	a
platform”.	He	bets	big	on	AI	that	will	be	fast,	smart,	friendly	and	(fingers
crossed)	not	at	all	racist.
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What	are	bots?

As	the	number	of	mobile	apps	and	their	utility	increases	day	by	day,
it’s	getting	harder	to	download,	set	up,	manage	and	switch	between
so	many	apps	on	our	mobile	device.
As	an	alternative,	messaging	apps	are	becoming	the	new	platform,
subsuming	the	role	played	by	the	mobile	operating	system.	This	is
similar	to	the	past	trend	of	browser	replacing	the	desktop	OS	as	the
new	platform.
The	 messaging	 bots	 are	 replacing	 mobile	 apps	 now.	 Bots	 are	 the
new	apps	and	their	store	is	the	new	app	store.
To	 put	 it	 bluntly,	 bots	 are	 messaging	 apps	 with	 artificial
intelligences	 that	 more	 easily	 respond	 to	 our	 requests	 and
perform	actions	in	the	real	world.
If	you	are	a	small	e-commerce	firm,	for	example,	you’ll	be	able	to
create	a	bot	that	facilitates	a	customer’s	ability	to	order.
If	you	are	an	end	user,	you	just	interact	with	numerous	‘bots’	to	do
everything	 from	 booking	 hotels	 and	 managing	 our	 diaries,	 to
ordering	pizza.

KNAPPIL
Y

476



Why	was	the	need	for	bots	felt	by	Microsoft?

By	any	measure	one	might	consider,	Microsoft’s	Windows	platform
for	smartphones	has	been	a	failure.
It	squandered	billions	of	dollars	 in	a	failed	effort	 to	build	a	mobile
device	platform.
Microsoft	 believes	 the	 world	 will	 soon	 move	 away	 from	 apps	 —
where	Apple	 and	Google	 rule	—	 into	 a	 phase	 dominated	 by	 chats
with	bots.	Thus	Microsoft	has	shifted	its	focus	from	mobile	apps	to
bots.
“[It’s]	 a	 simple	 concept	 that’s	 very	 powerful	 in	 its	 impact,”	 Nadalla

said	at	Build	developer	conference	on	31st	March.	“We	think	this	can
have	 as	 profound	 an	 impact	 as	 the	 previous	 platform	 shifts	 have
had.”
With	 the	 release	 of	 the	Microsoft	 Bot	 Framework,	 developers	will
now	be	able	to	have	their	own	go	at	creating	their	own	chatbots.

When	and	how	can	productivity	be	increased	with	bots?
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Bots	 can	 both,	 initiate	 action	 as	 well	 as	 respond	 to	 requests.	 For
example,

Messaging	 bots	 can	 read	 and	 write	 messages	 just	 like	 a	 human
would.
E-commerce	bots	can	enable	buying	of	goods	and	services.
Food	bots	can	order	dinner.
Content	bots	can	share	relevant	content	such	as	weather.
Watcher	bots	can	notify	you	when	specific	events	happen.
Banking	and	trading	bots	can	provide	financial	services.

Interestingly,	we	 can	have	a	bot	 for	 bots!	When	 you	 have	 too	many
bots,	your	Personal	Assistant	bot	manages	the	communication	with	the
other	bots	for	you,	escalating	only	the	high-priority	requests	for	which
you’ve	trained	it.

Where	does	the	future	for	bots	lie?

The	tech	industry	has	begun	to	embrace	bots	with	a	fervor	unseen
since	the	early	days	of	the	App	Store.
Though	 the	 developer	 community	 has	 much	 expectation,	 most
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people	 haven’t	 even	 used	 a	 bot	 yet.	 Bot’s	 user	 interface,	 nothing
more	 than	 a	 blank	 text	 box,	 can	 be	 challenging	 to	 navigate	 for
many.
We	 may	 get	 a	 better	 picture,	 when	 Facebook	 opens	 up	 its
Messenger	 to	 third-party	 bots	 created	 by	 developers,	 which	 is

expected	 to	 be	 on	 12th	 April.	 Overnight,	 more	 than	 800	 million
people	 could	 have	 access	 to	 bots	 that	 perform	 an	 ever-increasing
number	of	tasks.
In	a	brave	new	bot-filled	world,	with	new	possibilities	and	new	risks,
Microsoft	is	betting	that	bots	‘are	the	new	apps’.
Last	week,	Microsoft	 launched	@TayandYou,	a	“chat	bot”	designed
to	engage	people	on	Twitter.
The	 company’s	 Technology	 and	 Research	 teams	 claimed	 that
chatting	with	Tay	would	make	it	smarter,	thanks	to	the	wonders	of
machine	learning.

Who	is	Tay?

Tay	 is	 an	 artificial	 intelligence	 chatterbot	 for	 the	 Twitter	 platform

KNAPPIL
Y

479



released	by	Microsoft	Corporation	on	March	23rd.
Hours	after	Tay’s	public	release,	pranksters	figured	out	how	to	teach
Tay	to	spew	racist	comments	and	posted	them	for	all	to	see.
Relatively	mild	example:	“Bush	did	9/11	and	Hitler	would	have	done
a	better	job	than	the	monkey	we	have	now.”
It	 was	 a	 huge	 embarrassment	 for	 Microsoft.	 The	 company	 didn’t
program	the	bot	to	act	 like	a	Nazi;	 it	simply	didn’t	prepare	Tay	for
the	 usual	 Internet	 trolls.	 Tay	 may	 look	 like	 some	 badly	 planned
research	experiment,	but	she’s	actually	one	part	of	a	big	Microsoft
bet	on	AI.
Due	 to	her	 inflammatory	 tweets,	 she	was	 taken	 offline	 around	 16
hours	after	her	launch.
“We	 were	 probably	 overfocused	 on	 thinking	 about	 some	 of	 the
technical	challenges,	and	a	lot	of	this	is	the	social	challenge,”	Lili
Cheng,	Microsoft	research	lab,	says.	“We	all	feel	terrible	that	so	many
people	were	offended.”

How	is	Microsoft	strategizing	bots	development	after	Tay	failure?

Even	after	Tay	embarrassment,	Microsoft	 is	not	only	sticking	with
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bots,	it	is	sticking	with	Tay	itself.	It	plans	to	rerelease	her	once	it	can
make	the	bot	safe.
The	 day	 after	 Tay	 came	 down,	 Nadella	 e-mailed	 the	 team,	 telling
them	to	“keep	pushing,”	and	expressing	his	hope	that	they	will	use
this	episode	as	“the	rallying	point”.
The	 bigger	 question	 is:	 will	 bots	 replace	 apps?	 Satya	 Nadella	 said
that	bots	could	replace	apps	in	the	future.
Many	 feel	 that	 chatbots	will	work	 in	 tandem	with	 apps	 and	 quite
possibly	take	away	jobs	from	people.
Entirely	replacing	apps	might	be	too	much	of	a	stretch.
For	Microsoft,	 it	should	balance	the	cool	and	creepy	aspects	of	the
technology	 as	 it	 releases	 tools	 for	 developers	 to	 write	 their	 own
bots,	as	well	as	its	own,	like	Tay,	a	playful	chat	bot	that	ran	amok.

((( 	)))

KNAPPIL
Y

481



S&T	-	E-cigs	–	good	for	business,	bad	for	health?

E-cigarettes	-	traditionally	promoted	as	healthy	alternatives	to	smoking
have	significantly	increased	in	popularity	over	the	past	decade,	leaving
it	 for	 the	public	health	community	 to	understand	 the	motivations	and
habits	of	e-cigarette	users.	A	recent	study	has	revealed	that	it	is	not	for
quitting	 smoking	 but	 for	 additional	 kicks	 that	 people	 search	 for	 e-cigs
and	resort	to	vaping.

What	is	vaping?
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Vaping	can	be	defined	as	the	act	of	inhaling	water	vapor	through	a
personal	 vaporizer	 (the	 vaper’s	 tobacco-free	 version	 of	 the
traditional	cigarette).
Vaping	is	an	alternative	to	smoking.	It	is	like	smoking	minus	several
of	the	adverse	effects	of	the	latter:	no	bad	smell	and	bad	breath,	no
cigarette	 burns,	 no	more	 dirty	 ashtrays,	 less	 likelihood	 of	 getting
cancer	and	other	smoking-affiliated	illnesses.
In	 short,	 vaping	 is	 the	 name	 given	 to	 the	 use	 of	 a	 vaporizer.	 The
process	involves	applying	heat	to	a	liquid	which	generates	vapor.
Instead	of	cigarette	smoke,	the	user	inhales	an	aerosol,	commonly
called	vapor,	typically	released	by	a	heating	element	that	atomizes	a
liquid	solution	known	as	e-liquid.	The	user	activates	the	e-cigarette
by	taking	a	puff	or	pressing	a	button.
The	user,	called	a	vaper	(smoker	in	traditional	cigarette	circles)	gets
their	 nicotine	 hit	 through	 inhaling	 the	 almost	 odorless	 vapor
(smoking	equivalent	of	‘smoke’).

Why	is	it	believed	that	e-cigs	may	not	be	effective	after	all?

Electronic	 cigarettes	 are	 promoted	 as	 effective	 device	 for	 quitting
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smoking	but	a	new	study	of	Google	search	trends	shows	that	very
few	people	are	actually	interested	in	finding	out	information	about
how	vaping	can	be	useful	to	health.
While	the	researchers	found	a	significant	jump	in	the	popularity	of
the	words	 “vape”	and	“vaping,”	 they	noticed	a	decline	 in	 searches
related	to	vaping	health	and	smoking	cessation.
Less	 than	one	percent	of	millions	of	Google	e-cigarette	searches	 in
2013	and	2014	focused	on	quitting	smoking,	the	study	said.	They	are
more	commonly	searching	for	terms	like	‘buy,’	shop,‘or	’sale’.
Researchers	 analysed	 Google	 searches	 related	 to	 electronic
nicotine	delivery	systems	(ENDS)	from	2009	to	2014.
“Individuals	in	the	US	often	endorse	ENDS	as	smoking-cessation	aids,
and	 some	 surveys	 suggest	 that	many	 believe	 using	 ENDS	will	 help
them	 quit	 combustible	 cigarettes.	 However,	 only	 a	 small	 and
declining	 percentage	 of	 Google	 searchers	 for	 ENDS	 included	 terms
indicative	of	cessation,”	the	survey	revealed.
When	primed	by	survey	questions,	individuals	appear	to	link	ENDS
with	 cessation	 (quitting	 smoking),	 but	 in	 the	 privacy	 of	 their	 own
home	 (when	 no	 investigator	 is	 providing	 options),	 it	 appears	 that
searches	for	ENDS	and	cessation	are	infrequent.
The	 study	 was	 published	 in	 the	 American	 Journal	 of	 Preventive
Medicine. KNAPPIL
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When	did	vaping	originate?

Contrary	to	what	many	of	us	believe,	vaping	‘came	into	being’	as	far
back	as	over	five	decades	ago.	Vaporizers	at	the	time	weren’t	easy	to
carry	around.	They	were	more	of	a	static,	tabletop	kind.
The	earliest	e-cigarette	can	be	traced	to	American	Herbert	A.	Gilbert,
who	 in	 1963	 patented	 “a	 smokeless	 non-tobacco	 cigarette”	 that
involved	“replacing	burning	tobacco	and	paper	with	heated,	moist,
flavored	air”.
The	 big	 brain	 behind	modern	 e-cigarettes	was	Hon	 Lik,	 a	 Chinese
pharmacist	who	took	 inspiration	from	the	death	of	his	 father	who
died	of	cancer	due	to	smoking.	He	called	this	device	a	Ruyan,	which
loosely	translated	means	‘like	smoke’.
The	Ruyan	proved	to	be	a	hit,	and	it	slowly	vaporized	its	way	into
the	U.S.	in	the	mid-2000s,	vaping	was	born.
And	as	of	2016,	most	e-cigarettes	were	made	in	China.
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Where	is	e-cigs	market	headed	to?

Over	 the	 past	 few	 years,	 many	 major	 tobacco	 companies	 have
acquired	 or	 launched	 their	 own	 e-cigarette	 brands	 to	 diversify
away	from	traditional	cigarettes.
Some	 consumers	 buy	 e-cigarettes	 as	 “healthier”	 alternatives	 to
regular	 cigarettes,	 but	 critics	 claim	 that	 e-cigs	 are	 still	 addictive,
release	toxins,	and	act	as	“gateway”	devices	to	smoking.
As	of	2014	the	number	of	e-cigarettes	sold	has	increased	every	year.
There	were	at	least	466	e-cigarette	brands	by	the	end	of	2014.
Worldwide	e-cigarette	sales	in	2014	were	around	US$7	billion,	and
were	 expected	 to	 continue	 to	 rise	 and	 even	 exceed	 traditional
cigarette	sales	in	the	future.
In	2015,	a	slowdown	in	the	growth	in	usage	occurred	in	the	US	and
the	UK.
A	sizable	 share	of	 the	e-cigarette	business	 is	done	on	 the	 internet.
The	majority	 of	 e-cigarette	 businesses	 have	 their	 own	 homepage,
and	approximately	30–50%	of	total	e-cigarettes	sales	are	handled	on
the	internet.
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Some	tobacco	companies	believe	that	e-cigarette	sales	haven’t	met
expectations	because	they	lack	real	tobacco	flavor.

India	has	not	been	so	quick	to	jump	on	board	the	e-cig	train.

India	 has	 roughly	 110	 million	 tobacco	 smokers.	 Thus	 far,	 e-
cigarettes	have	not	been	able	to	compete	with	traditional	cigarettes
because	of	lack	of	awareness	and	the	comparatively	high	cost	of	e-
cigarette	starter	kits.	The	lack	of	regulations	regarding	e-cigarettes	is
also	affecting	the	market.

Who	else	is	delivering	us	the	kick	without	the	smoke?

Other	 devices	 to	 deliver	 inhaled	 nicotine	 have	 been	 developed.
They	 aim	 to	 mimic	 the	 ritualistic	 and	 behavioral	 aspects	 of
traditional	cigarettes.
British	 American	 Tobacco,	 through	 their	 subsidiary	 Nicoventures
Limited,	 licensed	 a	 nicotine	 delivery	 system	 based	 on	 existing
asthma	 inhaler	 technology	 from	 UK-based	 healthcare	 company
Kind	Consumer	Limited.
Philip	 Morris	 International	 (PMI)	 bought	 the	 rights	 to	 a	 nicotine
pyruvate	technology	developed	by	Jed	Rose	at	Duke	University.	The
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technology	 is	 based	 on	 the	 chemical	 reaction	 between	 pyruvic
acid	and	nicotine,	which	produces	an	 inhalable	nicotine	pyruvate
vapor.
PAX	Labs	has	developed	vaporizers	that	heat	the	leaves	of	tobacco
to	deliver	nicotine	in	a	vapor.	On	1	June	2015,	they	introduced	Juul	-
a	 different	 type	 of	 e-cigarette	 which	 delivers	 10	 times	 as	 much
nicotine	as	other	e-cigarettes,	equivalent	to	an	actual	cigarette	puff.
BLOW	 started	 selling	 e-hookahs,	 an	 electronic	 version	 of	 the
hookah,	in	2014.
Several	 companies	 including	 Canada’s	 Eagle	 Energy	 Vapor	 are
selling	caffeine-based	e-cigarettes	instead	of	nicotine.

How	beneficial	or	harmful	are	e-cigs?

The	benefits	 and	 the	health	 risks	of	 e-cigarettes	are	uncertain	and
the	long-term	health	effects	are	unknown.
Compared	 to	 smoking	 tobacco,	 e-cigarettes	 are	 probably	 safer	 for
both	users	and	bystanders.
There	is	tentative	evidence	that	they	can	help	people	quit	smoking,
although	they	have	not	been	proven	to	work	better	than	regulated
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nicotine	 replacement	 products,	 and	 the	 regulated	 medication	 is
safer.
Their	 usefulness	 in	 tobacco	 harm	 reduction	 is	 unclear,	 but	 they
could	 form	 part	 of	 future	 strategies	 to	 decrease	 tobacco	 related
death	and	disease.
Overall	their	safety	risk	to	users	is	similar	to	that	of	smokeless
tobacco.
No	serious	adverse	effects	from	e-cigarettes	have	been	reported	in
trials,	while	 less	 serious	 adverse	 effects	 include	 throat	 and	mouth
inflammation,	vomiting,	nausea,	and	cough.
Non-smokers	 who	 use	 e-cigarettes	 risk	 becoming	 addicted	 to
nicotine,	a	chemical	with	a	range	of	harmful	effects.	It	is	feared	that
e-cigs	may	encourage	those	who	are	not	smoking	as	yet	to	take	up
what	they	may	(wrongly)	feel	is	a	very	healthy	form	of	smoking.

((( 	)))
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S&T	-	Space	tourism	not	far	away

Jeff	Bezos	has	already	proved	himself	as	the	man	behind	Amazon,	the
biggest	 e-commerce	 company	 in	 the	 world.	 Then	 he	 strategically
acquired	 the	Washingon	 Post	 and	now,	 he	will	make	 space	 tourism	 a
reality	 with	 Blue	 Origin	 –	 which	 is	 experimenting	 to	 revolutionize
spaceflight	with	reusable	rockets.	Blue	Origin	has	successfully	landed	a
rocket	for	the	third	time.	It	is	changing	the	game	of	rockets.
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What	has	Blue	Origin	achieved?

Jeff	 Bezos’	 privately-funded	 spaceflight	 company,	 Blue	 Origin,
conducted	 an	 unmanned	 test	 of	 their	 prototype	 reusable	 rocket	 -
sending	 it	 into	 space	and	 landing	 it	 safely	back	on	Earth,	marking
the	 third	successful	 test	 flight	of	 the	company’s	 reusable	rocket	 in
less	than	five	months.
The	 rocket	made	 its	way	 into	 suborbital	 space	 from	Blue	Origin’s
West	Texas	 test	 center,	 eventually	 separating	 in	 space,	 sending	 its
capsule	 down	 in	 a	 parachute	 and	 the	 rocket	 to	 descend	 to	 its
landing.
Each	rocket	and	capsule	will	be	able	to	carry	six	people	into	space,
although	 it	 will	 not	 launch	 high	 enough	 to	 reach	 orbit.	 The
suborbital	 capsule	 ascends	 over	 the	 boundary	 between	 Earth	 and
space	 before	 landing	 via	 parachute,	 while	 the	 booster	 uses	 its
thrusters	to	land	vertically	on	the	landing	pad.
Vision:	 “We	 want	 to	 see	 millions	 of	 people	 living	 and	 working	 in
space,	and	that’s	going	to	take	a	long	time.	It’s	a	worthwhile	goal.”
Unique	 space	 tourism	 plan:	 The	 Company	 plans	 on	 using	 this
rocket	 and	 capsule	 to	 provide	paid	 trips	 into	 space	 for	 passengers
that	want	a	glimpse	of	the	universe.KNAPPIL
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Why	 is	 Blue	 Origin’s	 latest	 launch	 a	 huge	 deal	 for	 cheap	 space
access?

Before	last	November,	it	was	unclear	how	difficult	it	would	be	to	land
a	rocket	vertically	on	the	ground	after	sending	it	into	space.	But	with
New	 Shepard’s	 (the	 name	 of	 its	 rocket)	 historic	 first	 flight,	 Blue
Origin	did	it.	A	month	later	SpaceX	performed	the	same	feat	with	its
Falcon	9,	 a	much	 larger	 and	more	powerful	 booster	 that	had	 just
delivered	a	payload	into	orbit.
The	next	hurdle:	could	rockets	be	refurbished	quickly	and	relatively
inexpensively	for	subsequent	flights?	This	was	a	stumbling	block	for
the	space	shuttle,	which	required	hundreds	of	millions	of	dollars	in
engine	tests	and	retrofitting	after	every	flight.	Blue	Origin	has	begun
jumping	 this	 hurdle	 too.	 First,	 it	 flew	 the	 New	 Shepard	 module
again	in	January,	a	turn-around	time	of	about	two	months.
This	 flight	 is	 significant	 not	 only	 because	 it	 continues	 to
demonstrate	 the	potential	 of	 reusable	 rockets	 to	 lower	 the	 cost	 of
access	to	space	but	also	regular	flights	have	an	added,	critical	benefit
for	any	launch	system.
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A	reusable	vehicle	is	very	important	in	two	ways	-	one	is	the	time	factor
and	 the	 other	 is	 the	 cost	 factor.	 With	 a	 reusable	 vehicle,	 if	 multiple
launches	 can	 be	 carried	 out	 in	 quick	 succession,	 it	 would	 save	 huge
costs	and	will	reduce	the	time	to	prepare	the	launch	site.

When	were	the	previous	launches	of	New	Shepard?

This	 test	 flight	marks	 the	 third	vertical	 launch	and	 landing	by	 the
Blue	 Origin’s	 New	 Shepard	 rocket	 and	 capsule	 since	 its	 first

successful	 landing	 on	 23rd	 November	 2015	 and	 second	 on	 22nd

January	2016.
This	test	flight	is	an	important	feat	because	the	more	New	Shepard
flies,	the	more	confidence	Blue	Origin	will	have	in	its	reliability	and
safety,	which	is	vital	for	a	company	that	hopes	to	begin	human	test
flights	in	2017,	and	perhaps	take	paying	passengers	to	space	as	early
as	2018.

When	is	India	planning	to	have	its	own	reusable	vehicle?

Avatar	 (from	 “Aerobic	 Vehicle	 for	 Transatmospheric	 Hypersonic
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Aerospace	TrAnspoRtation”)	 is	a	concept	 for	an	unmanned	single-
stage	reusable	spaceplane	capable	of	horizontal	takeoff	and	landing,
by	 India’s	Defence	Research	 and	Development	Organisation	 along
with	 Indian	 Space	 Research	 Organisation	 and	 other	 research
institutions.
The	 mission	 concept	 is	 for	 low	 cost	 military	 and	 commercial
satellite	space	launches.
In	 January	 2012,	 it	was	 announced	 that	 a	 scaled	 prototype,	 called
‘Reusable	 Launch	Vehicle-Technology	Demonstrator’	 (RLV-TD),
was	approved	to	be	built	and	tested.
The	 launch	 is	expected	 to	 take	place	 in	May	2016.	The	first	orbital
flight	is	proposed	for	2025.

Where	do	Blue	Origin’s	New	Shepard	and	Space	X’s	Falcon	9	differ?

The	 New	 Shepard	 is	 only	 designed	 to	 take	 people	 to	 sub-orbital
space	 for	 about	 four	minutes	 (100	 kilometers	 up),	 while	 SpaceX’s
Falcon	9	bring	payloads	to	orbit.
The	Falcon	9	also	has	a	lot	more	thrust	and	energy	behind	it	when
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it’s	going	into	space.	A	whopping	1.5	million	pounds	of	thrust	lift	the
vehicle	 off	 the	 ground,	 compared	 to	 the	maximum	 thrust	 of	 just
100,000	pounds	that	New	Shepard	achieves.
One	major	advantage	New	Shepard	has	over	the	Falcon	9	is	its	deep-
throttleable	 BE-3	 engine.	 New	 Shepard	 can	 hover	 while	 landing,
which	gives	them	more	time	to	line	up	and	touchdown	softly.	The
Falcon	 9	 cannot	 hover	 at	 all	 and	 must	 reach	 zero	 velocity	 the
moment	 it	 touches	 the	 pad	 or	 it	 will	 begin	 to	 rise	 up	 again.	 This
necessitates	more	accurate	and	advanced	control	systems.
It’s	unfair	to	compare	the	two	vehicles.	New	Shepard	is	designed	for
several	minutes	of	microgravity,	while	Falcon	9	is	designed	to	carry
satellites	 into	 orbit.	 The	 vehicles	 perform	 their	 respective	 tasks
admirably.

Who	are	the	competitors	of	Blue	Origin?

Blue	Origin	will	compete	with	only	a	couple	of	other	US	companies
forging	 a	 new	 industry	 in	 private	 space	 travel.	 They	 are	 Elon
Musk’s	 venture	 SpaceX	 and	 Sir	 Richard	 Branson’s	 company
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Virgin	Galactic.
Blue	 Origin	 and	 Elon	 Musk’s	 SpaceX	 are	 among	 a	 handful	 of
companies	working	to	develop	rockets	that	can	fly	themselves	back
to	Earth	so	that	they	can	be	refurbished	and	flown	again,	potentially
slashing	launch	costs.

Who	have	contributed	to	the	experiments	in	recent	Blue	Origin’s	test
flight?

Blue	Origin’s	recent	test	 flight	 included	two	research	payloads:	 the
“Box	of	Rocks”	experiment	from	the	Southwest	Research	Institute
to	 test	 how	 rocky	 debris	 settles	 in	 microgravity,	 while	 the
University	of	Central	Florida’s	“Collisions	into	Dust”	experiment
aims	to	better	understand	how	large	bodies	interacted	with	dust	in
the	early	Solar	System.
This	marks	the	beginning	of	Blue	Origin’s	plan	to	use	New	Shepard
as	a	reliable	test	bed	for	suborbital	science	experiments.

How	possible	is	affordable	space	tourism?

KNAPPIL
Y

496



To	 go	 to	 the	 Space	 Station	 now,	 as	 a	 tourist	 –	 you	 can	 pay	 the
Russians	 $65	 million	 and	 go	 to	 space.	 Dennis	 Tito,	 an	 American
businessman	and	former	scientist,	was	their	first	candidate	in	2001
(he	paid	$20	million	then).
Virgin	 Galactic	 may	 be	 the	 first	 private	 company	 to	 make	 space
travel	a	reality.	Sub-orbital	 flights	 that	go	 to	about	85	miles	high	–
for	 five	minutes	 of	 zero	 gravity	 –	 are	 possible	within	 a	 couple	 of
years.
Then	 there	 are	 other	 companies,	 like	 SpaceX,	 which	 has	 been
sending	 supplies	 to	 the	 International	 Space	 Station,	 and	 is	 due	 to
start	 sending	 crews	 next	 year.	 They	 will	 start	 sending	 paying
customers	as	well.
The	sector	 is	going	to	open	up	and	see	the	price	drop.	With	Virgin
Galactic,	the	price	comes	down	to	a	quarter	of	a	million	dollars	(they
are	already	taking	bookings).
In	a	decade	or	so,	we	can	see	flights	to	space	for	$10,000	to	$15,000.
Space	travel	will	be	more	in	line	with	an	exotic	trip	to	Antarctica.
The	reusable	rockets	of	Blue	Origin	are	a	big	step	forward.	But	many
more	 tests	 have	 to	 be	done	before	 space	 tourism	 can	begin.	Also,
the	rules	and	regulations	have	to	be	brought	in	place.
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S&T	-	Wind	Energy	may	go	out	of	wind

Indian	 wind	 power	 sector	 is	 headed	 for	 tough	 times	 as	 the	 key
incentives	 are	 being	 scaled	 down.	 Apart	 from	 facing	 stiff	 competition
from	 the	 solar	 players,	 losing	 incentives	 would	 make	 wind	 energy
vulnerable	in	the	coming	times.	The	mightiest	contributor	to	the	India’s
renewable	basket	 -	wind	energy	 -	may	 lose	wind	 soon.	How	can	wind
energy	recover	from	this	windy	weather?
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What	incentives	are	enjoyed	by	wind	energy	producers?

Accelerated	Depreciation	(AD)

This	tax	benefit	allows	projects	to	deduct	up	to	80%	of	value	of	wind
power	 equipment	 during	 the	 first	 year	 of	 project	 operation.
Investors	 are	 given	 tax	 benefits	 up	 to	 10	 years.	 Wind	 Power
producers	 receiving	 accelerated	 depreciation	 benefits	 are	 not
eligible	to	receive	the	more	recent	Generation	Based	incentives.

Generation-Based	Incentives	(GBI)

Starting	in	2009,	the	central	government	adopted	generation	based
incentives	(GBIs)	of	Rs	0.50	per	kilowatt-hour	for	a	period	of	4	to	10
years,	with	a	cap	of	Rs	1	crore	per	MW.	The	objectives	of	the	GBIs
include	 broadening	 the	 investor	 base,	 incentivizing	 actual
generation	 rather	 than	merely	 the	 establishment	 of	 capacity,	 and
facilitating	entry	of	large	independent	power	producers	(IPPs)	and
foreign	 direct	 investment	 to	 the	 wind	 energy	 market.	 The	 GBI
scheme	 will	 be	 applicable	 for	 the	 remaining	 12th	 Five-Year	 Plan
period	(2012–17),	having	a	target	of	an	additional	15,000	MW.

Of	the	25,188	MW	of	wind	power	in	the	country,	around	70	per	cent	is
built	 on	 AD.	 The	 remaining	 are	 independent	 power	 projects,	 which
avail	of	the	GBI	benefit.

Apart	 from	 AD	 and	 GBI,	 wind	 energy	 producers	 also	 enjoy	 other
incentives	such	as	Renewable	Purchase	Obligations,	exemptions	in
income	 tax	 and	 excise	 duty,	 funding	 from	 clean	 energy
development	fund	at	subsidized	rates	etc.
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Why	wind	energy	may	go	out	of	wind?

Key	incentives	enjoyed	by	the	sector	are	being	scaled	down.

For	 one,	 the	 recent	 Budget	 has	 cut	 down	 the	 upper	 limit	 of
accelerated	 depreciation	 (AD,	 a	 tax	 benefit	 scheme	 for	 the	 wind
power	sector	under	which	part	of	the	project	cost	is	paid	back)	from
80	per	cent	to	40	per	cent	with	effect	from	April	1,	2017.
Another	 benefit	 enjoyed	 by	 the	 wind	 power	 sector,	 generation-
based	incentive	(GBI),	will	also	cease	to	exist	from	March	31,	2017.
Under	 GBI,	 wind	 power	 units	 receive	 50	 paise	 for	 every	 unit	 of
power	produced.

There	will	be	thus	no	incentives	for	the	sector	in	FY18,	something	which
has	 got	 the	 investors	 worried.	 Like	 it	 happened	 in	 2012-13	 when	 the
annual	 capacity	 addition	 fell	 by	 half	 owing	 to	 lack	 of	 incentives,	 the
same	is	feared	for	the	next	financial	year.
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When	did	investments	in	wind	energy	sector	see	a	drop?

Investments	 in	 the	 Indian	 wind	 market	 have	 fluctuated	 with
government	policies.	Financiers	invested	more	than	Rs	18,700	crore
($3.9	billion)	 in	wind	energy	 to	 add	3,200	MW	of	wind	 capacity	 in
financial	year	(FY)	2011–12.
However,	in	FY	2012–13,	wind	energy	capacity	additions	plummeted
to	 half	 of	 the	 previous	 year,	 with	 1,700	 MW	 and	 investments
amounting	to	only	Rs	97,000	crore	($1.8	billion).
The	 government	 reduced	 the	 AD	 benefit	 to	 35	 percent	 from	 80
percent	in	April	2012	 for	several	reasons,	 including	the	misplaced
perception	 that	 the	 wind	market	 had	 reached	 scale	 and,	 in	 some
cases,	 developers’	 misuse	 of	 the	 AD	 mechanism	 to	 receive	 tax
breaks	while	sub-optimally	operating	wind	farms.	Subsequently,
wind	 power	 deployment	 in	 2012	 and	 2013	 dropped	 by	 47	 percent
and	31	percent,	respectively,	as	compared	with	2011.
However,	reinstatement	of	the	generation	based	incentive	(GBI)	 in
2013	and	its	subsequent	disbursement	toward	the	end	of	FY	2013–14
appear	 to	have	 restored	 investors’	 faith	 and	 led	 to	 the	 addition	 of
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2,212	MW	of	wind	capacity	in	2013.

Where	does	India	stand	in	Wind	energy	production?

Supported	by	initial	government	policies,	India	is	already	the	fifth-
largest	 wind	 energy	 producer,	 achieving	 20	 gigawatts	 (GW)	 of
installed	wind	power.
Yet,	much	more	 can	be	 achieved.	 India’s	wind	 energy	production
can	grow	at	least	four	to	five	times	its	current	level	to	achieve	the
country’s	 100	 GW	 wind	 energy	 potential.	 Some	 International
Journals	put	India	Offshore	energy	potential	at	350	GW.
India’s	 renewable	 energy	 capacity	 is	 nearly	 13	 percent	 of	 total
generation	capacity.	Of	the	total	renewable	energy	generation,	wind
energy	currently	makes	up	the	majority	with	nearly	70	percent.
To	achieve	 the	higher	potential,	 the	government	announced	plans
in	2014	to	launch	a	National	Wind	Energy	Mission.
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Who	would	win	the	war	of	the	renewables	–	solar	or	wind?

Even	as	the	ongoing	price	war	in	solar	energy	rates	throws	up	questions
on	the	sustainability	of	the	sector	at	rates	such	as	Rs	4	a	kilowatt,	there
are	questions	on	whether	the	wind	energy	space	will	retain	its	sheen.

According	 to	 experts,	 solar	 power	 emerges	 as	 a	 more	 efficient
alternative	 in	 the	 renewable	 energy	 space,	 thanks	 to	 its	 cost
effectiveness.
Rating	agency	Ind-Ra	says	solar	energy	requires	lesser	land	at	five
acres	per	megawatt	against	29	acres	per	Mw	for	wind.
The	 construction	 period,	 too,	 is	 shorter	 for	 solar	 power	 (six-eight
months	versus	12-18	months	for	wind	power).
With	 wind	 power	 accounting	 for	 about	 70	 per	 cent	 of	 total
renewable	 energy	 generated,	 the	 pace	 of	 addition	 in	 the	 solar
segment	could	be	faster	in	the	medium	term.
Although	the	plant	load	factor	(PLF)	of	wind	energy	at	25-30	per	cent
scores	 over	 solar	 (18-22	 per	 cent),	 the	 gap	 could	 narrow	 for	 new
projects.
As	key	wind	power	states	 such	as	Tamil	Nadu,	Maharashtra	and
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Rajasthan	 contributing	 around	 65	 per	 cent	 of	 capacity	 are
significantly	 exploited,	 the	 wind	 energy	 sector	 needs	 to	 bank	 on
higher	participation	 from	 less	windy	states	 such	as	Karnataka	and
Gujarat	 (a	pain	point	 that	 is	 absent	 in	 solar	power),	 the	PLF	 could
come	down.

Without	government	support,	the	war	of	the	renewables	–	we	can	safely
assume	–	will	be	won	by	Solar	Power.

How	are	RPO	and	REC	not	effective	in	incentivizing	wind	power?

The	 Electricity	 Act	 and	 National	 Action	 Plan	 on	 Climate	 Change
(NAPCC)	 provide	 a	 roadmap	 for	 increasing	 the	 renewable	 energy	 in
total	generation.

Renewable	Purchase	Obligation	(RPO)	is	the	obligation	mandated
by	 Central/State	 Regulatory	 Commission	 and	 the	 Regulatory
Commission	 in	 each	 State	 mandates	 a	 certain	 percentage	 of
electricity	 generated	 through	 the	 above	 process	 to	 be	 from
renewable	sources.
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Also,	 the	Renewable	Energy	(RE)	generators	 injecting	power	to	the
grid	are	eligible	to	generate	Renewable	Energy	Certificate	(REC)	-	a
tradable	 certificate	 of	 proof	 that	 1	 MWh	 of	 electricity	 has	 been
injected	 (or	 deemed	 to	 have	 been	 injected).	 The	 REC	mechanism
seeks	 to	 address	 the	mismatch	 between	 availability	 of	 renewable
energy	sources	and	 the	requirements	of	obligated	entities	 to	meet
their	RPO.

Poor	enforcement	of	RPOs	and	uncertainty	about	the	future	of	RECs
after	2017	has	reduced	lender	confidence	in	the	REC	mechanism.

Experiences	 of	 China	 and	 the	 United	 States	 show	 that	 long-term
national	renewable	energy	policies	and	strong	compliance	with
RPOs	have	served	well	to	attract	investments	in	wind.

How	can	government	promote	wind	power?

Mechanisms	such	as	green	bonds,	clean	energy	development	banks,
and	tax	credits	should	be	explored.
Conducive	 land	acquisition	policies,	as	 in	 the	states	of	Gujarat	and
Rajasthan,	are	vital	for	attracting	investments.
The	 National	 Wind	 Energy	 Mission	 should	 give	 consistent	 policy
signals	 and	 strong	 implementation	 mechanisms	 that	 incorporate
multi-stakeholder	views.

((( 	)))
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S&T	-	Cigarettes	firms	protest	pictorial	warnings

The	 tobacco	 companies’	 shutdown	 in	 protest	 against	 the	 large	 size
health	 warnings	 on	 tobacco,	 cigarette	 packaging	 notwithstanding,	 the
government	 of	 India	 has	 toughened	 its	 stance	 on	 the	 issue.	 ITC	 and
other	 cigarette	 firms	 have	 shut	 down	 all	 their	 factories	 across	 the
country	in	the	face	of	a	government	order	to	increase	the	size	of	health
warnings	on	cigarette	packets.	What	is	making	the	firms	angry?
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What	has	made	the	cigarette	firms	stop	production?

Major	 cigarette	 manufacturers	 including	 ITC,	 Godfrey	 Philips	 and
VST,	among	others,	through	industry	body	The	Tobacco	Institute	of
India,	accounting	for	98%	domestic	sales	of	duty-paid	cigarettes,	said
they	were	 shutting	down	 their	 cigarette	 factories	 effective	April	 1,
citing	ambiguity	on	the	policy	related	to	revision	of	‘graphic	health
warnings’	on	 tobacco	product	packs	depicting	new	larger	pictorial
warnings	covering	85%	of	the	packaging	space.

The	ambiguity	arises	from	contradicting	developments.

On	March	15,	the	Parliamentary	Committee	tabled	its	report	in	the
Lok	Sabha,	in	which	it	recommended	that	the	new	health	warnings
be	 notified	 to	 occupy	 50%	 of	 the	 front	 and	 back	 panels	 of	 the
cigarette	package.
Although	it	is	learnt	that	the	Ministry	of	Health,	in	a	PIL	pending	in
the	 Rajasthan	 High	 Court,	 has	 filed	 an	 affidavit	 stating	 that	 the
recommendations	 of	 the	 committee	 are	 being	 considered	 by	 the
government,	 it	 has	 so	 far	 not	 notified	 the	 deferment	 of	 the	 new
warnings	pending	consideration	of	the	committee	report.

Due	 to	 the	alleged	 lack	of	 clarity,	 ITC	 said	 it	 “didn’t	 commit	 to	wasting
substantial	resources	in	creating	the	large	number	of	cylinders	and	other
tools	necessary	for	the	change-over	of	the	warnings”.
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Why	is	the	Government	insisting	on	larger	pictorial	warnings?

Large	 warnings	 are	 the	 most	 effective.	 Warnings	 must	 be	 large
enough	 to	 be	 easily	 noticed	 and	 read,	 and	 should	 be	 as	 large	 as
possible.	 While	 the	 majority	 of	 countries	 with	 graphic	 warnings
require	the	messages	to	comprise	50	percent	of	the	overall	package,
evidence	from	countries	such	as	Uruguay,	that	have	increased	the
size	 of	 their	 warnings	 even	 further,	 has	 shown	 even	 greater
effectiveness	on	all	measures	 including	thinking	about	the	risks	of
smoking,	 thinking	 about	quitting	 and	 foregoing	having	 a	 cigarette
“many	times”.
Pictures	 also	 increase	 the	 message’s	 accessibility	 by	 people	 with
low	levels	of	literacy.	Colour	pictures	are	more	effective	than	black
and	white	pictures.
Warnings	 that	 contain	 a	 clear,	 direct	 and	 accurate	message	 about
the	dangers	of	tobacco	use,	including	messages	about	specific	health
effects,	are	the	most	effective.	Messages	that	are	worded	simply	and
speak	directly	to	the	reader	have	the	greatest	impact.
Warnings	include	information	for	smokers	who	want	to	quit	about
where	 to	 find	 help	 have	 been	 shown	 to	 increase	 the	 number	 of
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smokers	who	try	to	quit.

When	can	such	extreme	warnings	push	illegal	trade?

Members	 of	 the	 Tobacco	 Institute	 of	 India	 (TII)	 argued	 that	 the
extreme	“85%	warning”	would	promote	 illegal	 cigarette	 trade	and
adversely	affect	the	livelihood	of	45.7	million	people	dependent	on
tobacco	which	include	farmers,	labour,	workers,	trade	and	others.
The	tobacco	body	has	argued	that	India’s	legal	cigarette	industry	has
been	facing	a	continuous	drop	in	demand	because	of	high	taxation
and	 the	 growth	 of	 duty-evaded	 illegal	 cigarettes	 that	 do	 not	 carry
pictorial	 warnings,	 thereby	 creating	 the	 impression	 that	 they	 are
safer	 for	consumers.	As	a	result,	 legal	cigarettes	 today	represent
only	11%	of	tobacco	consumption	in	India.
It	has	pointed	out	that	illegal	cigarettes	account	for	one-fifth	of	the
total	cigarette	industry	resulting	in	annual	revenue	loss	of	Rs	9,000
crore	to	the	national	exchequer.
“Unscrupulous	 operators	 have	 set	 up	 manufacturing	 units	 without
compulsory	licensing.	Cigarettes	from	these	units	are	available	in	the
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market	 at	 one	 rupee	 per	 stick,	 which	 is	 even	 lower	 than	 the	 tax
applicable	on	such	cigarettes,”	said	Syed	Mahmood	Ahmad,	director
at	the	Tobacco	Institute	of	India.

Where	else	Warning	labels	should	be	introduced?

Health	 warnings	 should	 be	 compulsory	 on	 bottles	 of	 wine,	 beer	 and
spirits	 to	raise	awareness	of	 the	dangers	of	excessive	drinking	and	the
growing	problem	of	liver	disease.

During	 1992-2012,	 the	 per	 capita	 consumption	 of	 alcohol	 in	 India
has	increased	by	a	whopping	55%,	the	third	highest	increase	in	the
world,	after	Russian	Federation	and	Estonia.
According	to	WHO,	about	30%	of	Indians	consume	alcohol,	out	of
which	4-13%	are	daily	consumers	and	up	to	50%	of	these,	fall	under
the	category	of	hazardous	drinking.
Another	 worrying	 trend	 from	 India	 is	 that	 the	 average	 age	 of
initiation	of	alcohol	use	has	reduced	from	28	years	during	the	1980s
to	17	years	in	2007.
An	 increasing	 proportion	 of	 children	 experience	 alcohol	 and
drunkenness	 at	 early	 ages.	 Girls	 have	 caught	 up	with	 boys	 in	 the
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past	ten	years.
The	 World	 Health	 Organization	 has	 rated	 alcohol	 as	 the	 second
biggest	 source	 of	 death	 and	 disease,	 causing	 accidents,	 violence,
chronic	illness,	birth	defects	and	terminal	cancers.

Who	 are	 the	 other	 countries	 implementing	 Warning	 labels	 on
Cigarette	packs?

Currently,	 India	 is	 ranked	 136	 among	 198	 countries	 in	 terms	 of
prominence	of	pictorial	health	warnings	on	 tobacco	packaging.	At
just	30	per	cent,	 the	only	other	country	on	 the	 list	with	a	smaller
warning	than	India	is	Cayman	Islands.	So,	the	size	had	to	go	up	–	the
question	is,	has	it	gone	up	more	than	it	should	(to	85%)?
Countries	 like	 Thailand	 (85	 per	 cent	 front	 and	back),	 Australia	 (75
per	cent	front	and	90	per	cent	back),	Uruguay	(80	per	cent	front	and
back),	Brunei	(75	per	cent	front	and	back),	Canada	(75	per	cent	front
and	back),	and	Nepal	(90	per	cent	front	and	back)	have	large-sized
warnings.
Australia	has	also	implemented	plain	packaging	to	prohibit	tobacco
company	colours,	 logos,	and	design	elements	on	the	brand	part	of
the	 package,	 and	 to	 standardise	 the	 shape	 and	 format	 of	 the
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package.
47	countries	and	territories	have	warnings	covering	at	least	50%	of
the	package	front	and	back,	up	from	32	in	2010	and	24	in	2008.
18	countries	have	warnings	covering	more	than	50%	of	the	package
front	and	back.

How	cigarettes	aren’t	India’s	real	tobacco	problem?

According	 to	 the	 Global	 Youth	 Tobacco	 Survey,	 in	 2009,	 of	 the
nearly	15	per	cent	of	children	in	India	 in	the	13-15	age	group	who
used	 some	 form	 of	 tobacco,	 only	 4.5	 per	 cent	 smoked	 cigarettes;
12.5	per	cent	used	other	forms	of	tobacco	such	as	bidis	and	chewing
tobacco.
Similarly,	 in	 the	 case	 of	 adults	 in	 India,	 of	 the	 nearly	 35	 per	 cent
tobacco	 users	 in	 2009-2010,	 only	 5.7	 per	 cent	 smoked	 cigarettes,
while	bidi	and	chewing	tobacco	users	were	9.2	per	cent	and	nearly
26	per	cent,	respectively.
Yet	 successive	 governments	 have	 shied	 away	 from	 discouraging
bidi	smoking.	The	new	law	requires	warning	labels	on	only	one	side
of	 bidi	 packs.	 And	 bidis	 are	 barely	 taxed.	 As	 of	 2013,	 the	 excise
burden	on	bidis	barely	 topped	5%;	 the	World	Health	Organization
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recommends	70%.
Handmade	bidis	are	taxed	even	less	than	machine-made	ones	are,
and	those	made	by	the	smallest	producers	are	exempt	altogether.
Defenders	 say	 higher	 taxes	would	make	 bidis	 unaffordable	 to	 the
poorest	Indians	and	discourage	a	sprawling	rural	industry	in	which
women	roll	bidis	at	home	for	little	pay.

((( 	)))
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S&T	-	Chandrayaan	II	to	be	indigenous,	almost

After	 the	 first	 successful	 mission	 to	 moon	 -	 Chandrayaan-I	 in	 2008,
ISRO	 is	 all	 set	 to	 send	 the	 advanced	 second	 mission	 to	 the	 moon.
Chandrayaan-II	will	be	launched	by	December	2017	or	first	half	of	2018
with	the	help	of	NASA.	India	has	decided	not	to	take	Russia	on	board	and
keep	the	mission	completely	indigenous.	Can	ISRO	also	send	a	manned
mission	to	moon?

What	has	made	ISRO	go	solo?
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India	has	decided	to	keep	the	mission	completely	indigenous	 and
not	to	take	Russia	on	board.	However,	it	will	take	minor	help	from
the	US	space	agency	NASA.
It	was	agreed	in	2010	that	Russian	Space	Agency	Roscosmos	would
be	 responsible	 for	 lunar	 Lander	 and	 ISRO	 for	 Orbiter,	 Rover	 and
Launch	by	GSLV.
Chandrayaan-II	will	be	a	totally	Indian	mission	due	to	a	shift	in	the
programmatic	 alignment	 of	 the	 mission,	 it	 was	 decided	 that	 the
Lunar	Lander	development	would	be	done	by	ISRO.
There	 were	 issues	 with	 the	Russian	 Lander	 and	 they	 had	 said	 it
would	need	some	more	testing.
It	 is	 also	 believed	 that	 Russian	 agency	 gave	 up	 on	 their	 rover
following	 a	 cost	 analysis	 and	 rethought	 its	 participation	 after	 the
failure	of	the	Russian-led	interplanetary	mission	Phobos-Grant	four
years	ago.

Why	is	Chandrayaan	II	a	significant	mission?

Chandrayaan	II	will	be	India’s	second	mission	to	the	moon.	It	is	an
advanced	version	of	the	previous	Chandrayaan	mission.
It	 is	 significant	 as	 it	 has	 the	 first	 indigenously	 built	 Lander	 and
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Rover	 which	 will	 be	 launched	 by	 December	 2017	 or	 first	 half	 of
2018.
The	 mission	 aims	 to	 use	 and	 test	 various	 new	 technologies	 and
conduct	new	experiments.	It	 is	expected	to	perform	mineralogical
and	 elemental	 studies	 of	 the	 lunar	 surface.	 It	will	 collect	 samples
and	send	the	data	back	to	earth.
It	 is	 planned	 to	 be	 launched	 as	 a	 composite	 stack	 into	 the	 earth
parking	orbit	(EPO)	by	GSLV-Mk	II.
The	orbiter	has	five	scientific	instruments	out	of	which	three	are
new,	 while	 two	 others	 are	 improved	 versions	 of	 those	 flown	 on
Chandrayaan-1.
The	 scientific	 payloads	 on-board	 will	 also	 help	 explore	 the
possibilities	of	signs	of	extra-terrestrial	life.

When	did	India	get	interested	in	moon?

Indians	were	fascinated	by	Moon	from	ancient	days	and	in	21st	century
India	 will	 finally	 land	 on	moon!	Chandrayaan	 is	 the	 country’s	 lunar
exploration	 programme	 which	 is	 an	 ongoing	 series	 of	 outer	 space
missions	by	ISRO.
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Chandrayaan-I	was	the	first	mission	towards	that	dream	to	land	on
moon.	 It	 was	 launched	 on-board	 the	 Indian	 developed	 Polar
Satellite	Launch	Vehicle	XL	rocket	on	October	22,	2008	from	Satish
Dhawan	Space	Centre	in	Andhra	Pradesh.
It	was	a	successful	mission	where	the	spacecraft	orbited	around	the
Moon	 at	 a	 height	 of	100	km	 from	 the	 lunar	 surface	 for	 chemical,
mineralogical	and	photo-geological	mapping	of	 the	Earth’s	natural
satellite.
This	 mission	 made	 it	 possible	 for	 India	 to	 join	 a	 select	 band	 of
countries	 who	 have	 undertaken	 lunar	 missions	 by	 launching	 the
first	unmanned	mission	to	the	Moon.
It	also	helped	in	making	the	important	discovery	of	water	on	 the
earth’s	sole	satellite.

Where	are	the	technological	lessons	from	Chandrayaan	I?

As	per	the	former	Chairman	of	ISRO,	there	were	plenty	of	lessons	learnt
from	Chandrayaan-I	mission.

Within	 days	 of	 reaching	 the	Moon,	 a	power	 system	 failed	 in	 the
spacecraft	and	a	back-up	system	had	to	be	activated.	Hence,	there	is
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a	need	for	strong	backup	system	in	the	upcoming	spacecraft.
The	spacecraft	 started	overheating	 due	 to	 the	 intense	heat	on	 the
Moon.	There	were	valuable	 inputs	on	 the	heat	 radiation	 from	 the
moon’s	 surface	 from	 which	 the	 thermal	 design	 of	 the	 future
spacecraft	can	be	addressed.
The	spacecraft	had	lost	its	fine	guidance	system	when	the	on-board
star	 sensor	 packed	up	 in	 the	 intense	 radiation	 around	 the	Moon.
There	should	be	contingency	operations	undertaken	by	the	ISRO	to
address	this	issue	and	work	on	redundancy	management	fronts.
On	 29	 August	 2009,	 the	 space	 agency	 lost	 all	 contact	 with
Chandrayaan	 after	 a	 catastrophic	 failure	 -	 possibly	 in	 its	 power
supply	system.	Thus	multiple	back-up	system	should	be	in	place	for
the	new	mission.

Who	has	helped	India	in	its	mission	to	Chandrayaan?

ISRO’s	space	cooperation	with	NASA	has	been	growing	over	the	past
few	years.	NASA	will	be	helping	 ISRO	by	providing	certain	service
for	the	Chandrayaan-II	mission.
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The	 collaboration	with	 NASA	 is	 restricted	 to	 its	 services	 from	 the
Deep	Space	Network.
As	 tracking	of	 the	 satellite	 from	one	 location	 is	not	possible,	 ISRO
needs	support	from	other	locations.
NASA	has	developed	its	first	ever	complete	map	of	moon’s	surface
to	 show	 the	 way	 around	 on	 moon.	 It	 will	 help	 in	 determining
precise	landing	point	on	the	lunar	surface.
NASA	 had	 also	 signed	 an	MOU	with	 ISRO	 on	 inclusion	 of	 two	 US
scientific	instruments	-	Mini	Synthetic	Aperture	Radar	(Mini	SAR)
and	 Moon	 Mineralogy	 Mapper	 (M3)	 for	 India’s	 first	 mission	 to
Moon,	Chandrayaan-I.
In	2013,	using	data	collected	by	India’s	Chandrayaan	mission,	NASA
had	detected	magmatic	water	locked	under	the	surface	of	the	Moon.

How	far	is	India	from	putting	an	Indian	on	moon?

Sending	man	 to	moon	 is	 yet	 an	 unfulfilled	 dream	 of	 India.	 Space
scientist	Narendra	Bhandari	believes	that	India	should	master	the
technology	of	sending	and	sustaining	humans	in	space	and	bringing
them	back	safely.
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ISRO	 believes	 that	 India’s	manned	 space	 flight	 is	 a	 crucial	 step
towards	the	future	plans	to	ISRO	to	send	a	man	to	moon.
The	 hopes	 are	 alive	 after	 the	 successful	 launch	 of	GSLV	 Mark	 3
which	 carried	 a	 three	 ton	 payload,	 including	 its	 “Crew	 Module
Atmospheric	 Re-entry	 Experiment	 (CARE)”	 beyond	 the	 Earth’s
atmosphere.
It	 ejected	 the	 crew	unit	 78	miles	 above	 the	 earth	 and	 parachuted
into	the	sea	20	minutes	later.
Scientists	 are	 examining	 the	 module’s	 performance	 to	 assess
whether	it	can	safely	bring	its	future	astronauts	back	to	Earth.

The	ambition	to	launch	manned	missions	could	take	another	ten	years
because:

GSLV	has	only	passed	the	liquid	and	solid	engine	tests	and	will	need
another	two	years	to	test	the	cryogenic	(liquid	gas)	engine.
It	has	been	able	to	carry	a	pay	load	of	three	to	four	tons	and	to	send
a	manned	mission,	it	will	need	higher	pay	load	capacity.

((( 	)))
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S&T	-	WhatsApp	reignites	the	encryption	debate

On	Wednesday,	instant	messaging	app	WhatsApp	said	that	the	service
has	strengthened	its	encryption	making	it	end-to-end	so	only	the	sender
and	 the	 receiver	 can	 access	 the	 contents	 of	 the	messages.	 Encryption
has	 remained	 a	 controversial	 topic	 over	 the	 last	 two	 months	 with
technological	 giants	 taking	 the	 governments	 on	 in	 their	 attempt	 to
provide	security	to	their	users.	What	is	the	debate	all	about?
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What	does	WhatsApp	encryption	mean?

On	Wednesday,	Brian	Acton	and	Jan	Koum,	founders	of	WhatsApp,
revealed	 that	 the	 company	 has	 added	 end-to-end	 encryption	 to
every	form	of	communication	on	its	service.
WhatsApp,	acquired	by	social	media	giant	Facebook	for	$19	billion
in	 Feb	 2014,	 provides	 a	 platform	 for	 over	 a	 billion	 people	 trade
messages,	make	 phone	 calls,	 send	 photos,	 and	 swap	 videos	 using
the	service.
The	 app	 comes	 in	 over	 50	 languages,	 and	 it	 has	 grown	 into	 the
primary	 social	 network	 in	 different	 parts	 of	 the	 world	 including
Brazil,	India,	and	large	parts	of	Europe.
Any	 information	 sent	 online	 travels	 through	 one’s	 local	 network,
one’s	 internet	 service	provider,	various	 channels,	 service	provider
of	 the	 intended	 recipient,	 and	 finally	 the	 recipient.	 As	 the
information	 navigates	 through	 these	 passages,	 numerous
unauthorised	people	could	break	in	to	obtain	access	to	the	messages
one	is	sending.
The	encryption	programs	(both	hardware	and	software)	disguise	the
data	transacted,	making	it	impossible	to	access	without	the	use	of	a
password.

“From	now	on	when	you	and	your	contacts	use	 the	 latest	version	of	 the
app,	every	call	you	make,	and	every	message,	photo,	video,	file,	and	voice
message	 you	 send,	 is	 end-to-end	 encrypted	 by	 default,	 including	 group
chats,”	the	WhatsAppfounders	said	in	a	blogpost.
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Why	is	this	important?

So	 often	we	 think	 that	 the	 information	we	 trade	 online	 is	 secure,
even	the	network	we	access	from	coffee	shops	and	hotels.
However,	anyone	with	a	motive	 to	break	 into	 the	communication
channels	 such	 as	 cyber-criminals,	 telecom	 service	 providers,
internet	companies,	third-party	apps,	government	agencies,	etc.	can
interject	the	flow	to	gain	access	to	the	information.
An	end-to-end	encryption	on	WhatsApp	means	that	the	information
trades	 on	 the	 network	 via	 messages,	 phone	 calls,	 videos,	 etc.,
whether	it	is	an	iPhone	or	an	Android	phone,	whether	it	is	done	in	a
group	 of	 2	 or	 100	 will	 remain	 beyond	 the	 surveillance	 of	 a	 third
party.
Encryption	 ensures	 that	 the	 information	 is	 only	 accessible	 by	 the
sender	and	receiver	by	scrambling	the	message	in	a	series	of	digits,
which	can	be	unlocked	by	the	parties	involved.
That	a	company	with	around	50	engineers	has	taken	encryption	to
such	a	massive	scale	of	one	billion	users	is	noteworthy.

“I	 don’t	 really	 want	 to	 be	 in	 the	 business	 of	 observing	 conversations,”
Wired	quoted	Koum	says	of	WhatsApp	encryption.
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When	did	the	company	begin	the	encryption	process?

WhatsApp	founder	Jan	Koum,	who	grew	up	in	Soviet	Ukraine	in	the
1980s,	learnt	very	early	to	not	trust	the	government.
As	 he	 built	 the	 world’s	 popularly	 used	 instant	messaging	 app,	 he
vowed	 to	 make	 snooping	 impossible	 for	 anyone.	 The	 journey
toward	 world’s	 largest	 ever	 implementation	 of	 end-to-end
encryption	began	in	2013.
The	 company	 integrated	with	open-source	 software	Textsecure,	 a
product	of	the	privacy-focused	non-profit	Open	Whisper	Systems.
During	the	initial	phase,	the	encryption	was	limited	to	only	one-to-
one	 interactions	 and	 Android	 phones.	 This	 meant	 that	 group
messages,	photos	and	video	messages	were	still	at	risk.	Text-based
chats	have	been	encrypted	since	November	2014.
The	initial	deadline	for	encryption	was	Jan	2016,	when	the	company
had	 planned	 to	 unveil	 the	 fully	 encrypted	 app	 at	 the	 DLD	 tech
media	conference	in	Munich.	But	it	was	later	postponed	to	April.	In
the	meantime,	encryption	would	garner	massive	coverage.
While	 Facebook	 has	 the	 back	 of	 the	 company,	 this	 is	 a
transformation	WhatsApp	set	out	to	make	on	its	own	before	it	was
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acquired	by	the	social	media	giant.

“I	grew	up	 in	a	 society	where	everything	you	did	was	eavesdropped	on,
recorded,	snitched	on.	Nobody	should	have	the	right	to	eavesdrop,	or	you
become	a	totalitarian	state	—	the	kind	of	state	I	escaped	as	a	kid	to	come
to	 this	 country	where	 you	 have	 democracy	 and	 freedom	 of	 speech.	 Our
goal	is	to	protect	it,”	Koum	says.

Where	are	the	challenges?

Security	Concerns

Months	after	WhatsApp	began	encrypting	 its	service,	 in	December
2015,	 it	 was	 alleged	 that	 the	 Paris	 attackers	 could	 have	 used
encrypted	apps.
As	 encryption	 makes	 surveillance	 impossible,	 WhatsApp	 has	 no
way	 of	 complying	 with	 a	 court	 order	 demanding	 access	 to	 the
content	 of	 the	 services.	 This	 makes	 it	 impossible	 for	 court-
authorized	search	warrants	to	be	executed.
The	 company	 has	 also	 refused	 to	 comment	 on	 what	 kind	 of
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assistance	it	can	provide	in	such	cases.
As	a	result,	the	lawmakers	are	lobbying	for	companies	to	provide	a
backdoor	for	law	enforcements.	But	if	such	a	backdoor	is	provided,
the	 service	 would	 again	 be	 open	 to	 abuse	 by	 hackers	 and
government	officials.

WhatsApp	can	become	illegal	in	India

India’s	IT	regulations	are	so	antique	that	they	don’t	permit	256-bit
encryption	in	private	services,	which	WhatsApp	is	now	using.
According	to	rules	issued	by	Department	of	Telecommunications	in
2007,	 companies	 are	 forbidden	 from	 using	 encryption	 higher
than	40-bits	without	explicit	permission	from	the	government.
The	permission	depends	on	whether	the	government	is	handed	the
keys	to	the	backdoor,	which	in	this	case	is	not	possible.
While	the	government	may	not	act	on	it	given	the	popularity	of	the
service	in	India,	making	the	app	illegal	is	a	possibility.

However,	 in	 its	 terms	 and	 conditions,	 WhatsApp	 has	 revealed	 that	 it
“may	retain	date	and	time	stamp	information	associated	with	successfully
delivered	 messages	 and	 the	 mobile	 phone	 numbers	 involved	 in	 the
messages,	 as	well	 as	 any	 other	 information	which	WhatsApp	 is	 legally
compelled	to	collect.”KNAPPIL
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Who	sparked	the	encryption	debate?

In	 the	 Silicon	 Valley,	 strong	 encryption	 is	 a	 norm	 for	 the	 tech
companies.

Recently,	 Apple	 CEO	Tim	Cook	 sent	 out	 an	 open	 letter	 refusing	 to
budge	 to	 the	 court	 order	 that	prompted	Apple	 to	help	 gain	 access
into	the	iPhone	of	one	of	the	two	shooters	who	killed	14	people	and
seriously	 injured	 another	 22	 during	 a	 December	 attack	 in	 San
Bernardino,	California.
Last	month,	Facebook	Vice	President	was	arrested	in	Brazil	after	the
authorities	 couldn’t	 break	 into	 the	 messages	 even	 after	 a	 court
order.	 The	 authorities	 didn’t	 realise	 that	 Facebook	 and	WhatsApp
are	two	different	entities,	and	that	even	WhatsApp	has	no	means	to
access	the	messages.
“Tim	 Cook	 is	 my	 hero,”	 Koum	 reportedly	 told	 the	 Wired,	 before
WhatsApp	 joined	 Facebook	 and	 several	 other	 companies	 in	 their
fight	against	the	Federal	Bureau	of	Investigation	(FBI).
Apple	 and	WhatsApp’s	 struggle	 are	 a	 lot	 alike,	 except	 the	 latter	 is
doing	it	on	a	larger	front	for	over	a	billion	users.
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How	will	these	changes	affect	you?

WhatsApp	users	are	advised	to	upgrade	to	the	latest	version	of	the
software	to	ensure	that	their	chats	are	end-to-end	encrypted.
Once	this	 is	done,	you	are	 likely	 to	be	notified	 that	“Messages	 you
send	 to	 this	 chat	 and	 calls	 are	 now	 secured	 with	 end-to-end
encryption.	Tap	for	more	info.”
This,	however,	will	not	mean	that	you	have	to	change	the	way	you
use	WhatsApp.
However,	while	 this	has	effectively	stonewalled	snooping,	 it	 is	 still
advisable	 to	 not	 exchange	 personal	 information	 such	 as	 bank
account	details,	email	passwords,	etc.

((( 	)))
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S&T	-	Reverse	Photosynthesis	has	huge	potential

You	 probably	 learned	 in	 school	 how	 photosynthesis	 uses	 the	 sun	 to
help	 plants	 grow	 by	 turning	 sunlight	 into	 chemical	 energy.	 Scientists
have	 now	 discovered	 what	 they	 are	 calling	 “reverse	 photosynthesis”
which	uses	 the	same	process	 to	break	down	plant	material	and	create
useful	chemicals.	The	new	discovery	promises	to	harness	sunlight	and
air	 to	 turn	 plants	 into	 fuel	 —	 hundreds	 of	 times	 faster	 than	 current
methods.
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What	is	reverse	photosynthesis	all	about?

In	 reverse	 photosynthesis,	 the	 enzymes	 use	 atmospheric	 oxygen
and	 the	 sun’s	 rays	 to	 break	down	and	 transform	 carbon	bonds	 in
plants.
A	 given	 amount	 of	 biomass	 –	 straw	 or	 wood,	 for	 instance	 –	 is
combined	 with	 an	 enzyme	 called	 lytic	 polysaccharide
monooxygenase,	found	in	certain	fungi	and	bacteria.
When	 chlorophyll	 is	 added	 and	 the	 entire	 mixture	 is	 exposed	 to
sunlight,	sugar	molecules	in	the	biomass	naturally	break	down	into
smaller	constituents.
The	resulting	biochemicals	can	then	be	more	easily	converted	into
fuel	and	plastics.
Creating	biofuels	or	other	materials	from	plant	biomass	can	take	a
long	time,	reverse	photosynthesis	can,	in	some	cases,	cut	this	down
to	just	minutes.

Why	is	this	a	breakthrough	discovery?
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The	 petrochemical	 industry	 is	 problematic	 for	 both	 environment
and	climate.
Danish	 researchers	 based	 at	 the	 University	 of	 Copenhagen	 have
now	made	a	breakthrough	with	the	potential	to	transform	the	way
industry	uses	natural	resources.
The	research	shows	that	some	of	the	reactions,	which	currently
take	 24	hours,	 can	be	achieved	 in	 just	 10	minutes	by	using	 the
sun.
The	discovery	means	that	by	using	the	sun,	we	can	produce	biofuels
and	 biochemicals	 for	 things	 like	 plastics	 —	 faster,	 at	 lower
temperatures	and	with	enhanced	energy	efficiency.
By	 increasing	 production	 speed	 and	 reducing	 pollution,	 the
discovery	has	the	potential	to	revolutionize	industrial	production.

When	can	reverse	photosynthesis	be	used?

Researchers	say	that	reverse	photosynthesis	has	a	potential	to	break
the	chemical	bonds	between	carbon	and	hydrogen,	which	could	be
used	to	convert	biogas	plant-based	methane	into	methanol.	 This
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liquid	 fuel	has	use	 in	 industrial	 processes	 for	 fuels,	materials,	 and
chemicals
Combined	 with	 a	 specific	 enzyme,	 the	 energy	 of	 sunlight	 breaks
down	 plant	 biomass,	 with	 possible	 applications	 in	 chemicals,
biofuels	or	other	products	that	take	a	long	time	to	produce.
Researchers	 have	 also	 discovered	 that	 sunlight	 multiplies	 the
effectiveness	 of	 monooxygenases,	 natural	 enzymes	 used	 in
industrial	biofuel	production.

Where	does	reverse	photosynthesis	differ	from	photosynthesis?

Photosynthesis	 is	 the	 process	 by	 which	 plants,	 algae	 and	 other
organisms	convert	sunlight	into	chemical	energy.
Through	 ‘reverse	 photosynthesis,’	 energy	 from	 the	 sun	 is	 used	 to
break	 down	 plant	 materials,	 rather	 than	 help	 its	 growth	 as	 in
standard	photosynthesis.
In	reverse	photosynthesis,	sunlight	is	collected	by	chlorophyll	-	the
same	molecule	used	in	photosynthesis.
Researchers	 believe	 bacteria	 and	 fungi	 use	 reverse
photosynthesis	to	effectively	suck	the	nutrients	out	of	dead	plants.
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Who	will	benefit	from	this	discovery?

Countries	 like	 US,	 Brazil,	 Germany,	 and	 Indonesia,	 which	 are	 the
leading	 producers	 of	 bio	 fuels	 will	 highly	 benefit	 from	 this	 new
found	technology.
Countries	 that	 lack	 large	 reserves	 of	 crude	 oil	 and	 import	 the	 oil
putting	a	huge	dent	in	the	economy	will	see	this	as	happy	news.
With	this	technology,	countries	will	reduce	dependency	on	foreign
oil.
As	prices	 of	 crude	 oil	 are	 soaring	day	by	day,	 people	 switching	 to
biofuels	 to	save	money	will	 look	 forward	 to	 further	developments
on	this	discovery.
As	 bio	 fuels	 cause	 less	 pollution,	 environmentalists	 and	 nature
lovers	will	rejoice	this	discovery.
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How	can	it	be	beneficial	to	environment?

Industrial	 production	 currently	 relies	 on	 the	 petrochemical
industry,	 using	 petroleum	 and	 natural	 gasses	 in	 the	 process	 to
create	materials.	 This	 comes	with	 high	 amounts	 of	 pollution,	 and
harmful	effects	on	the	environment.
Reverse	 photosynthesis	 could	 transform	 the	 industrial	 production
of	 fuels	 and	 chemicals,	 thus	 serving	 to	 reduce	 pollution
significantly.
The	discovery	means	that	by	using	the	sun,	we	can	produce	biofuels
and	 biochemicals	 for	 things	 like	 plastics	 —	 faster,	 at	 lower
temperatures	and	with	enhanced	energy	efficiency.
This	novel	process	offers	a	good	option	for	energy	source	provision
in	the	future	and	helps	promote	greener	environment	at	the	same
time.

((( 	)))
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S&T	-	Can	India	be	a	100%	EV	nation?

Electric	Vehicles	(EV)	sales	in	India	grew	at	an	impressive	rate	of	37.5%
in	2015-16.	Although	this	growth	paints	a	healthy	picture	for	India’s	EV
industry,	the	reality	can	be	gauged	from	the	2011-12	sales	figures	which
were	much	higher.	India’s	Power	Minister	recently	said	the	country	will
become	 the	 first	 “100	 %	 electric	 vehicle	 nation”	 by	 2030.	 Can	 India
electrify	the	auto	industry?
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What	do	the	sales	figures	tell	us?

Sales	 of	 electric	 vehicles	 (EVs)	 in	 India	 grew	 by	 37.5%	 to	 22,000
units	in	the	year	ended	31	March	–	up	from	16,000	the	year	before,
according	 to	 industry	 lobby	 group	 Society	 of	 Manufacturers	 of
Electric	Vehicles	(SMEV).
Of	these,	only	2,000	units	were	four-wheelers.
At	 these	 levels,	 India	 remains	 miles	 away	 from	 its	 objective	 of
selling	6	million	 electric	 vehicles	 by	 2020,	 a	 vision	 stated	 by	 the
government	through	the	National	Electric	Mobility	Mission	Plan
(NEMMP)	2020	and	FAME	(Faster	Adoption	and	Manufacturing	of
Electric	Vehicles).
However,	 SMEV	 took	 solace	 from	 increased	 awareness	 among
commuters	 about	 electric	 vehicles	 “and	 the	 fact	 that	 people	 are
seeing	a	good	value	proposition	in	EVs”.
Note:	 Mahindra	 Reva	 -	 the	 only	 electric	 car	 maker	 in	 India	 -
witnessed	a	two-fold	jump	in	sales	in	Delhi	after	the	Supreme	Court
banned	 sales	of	big	 cars	and	 sports	utility	vehicles	 in	 the	national
capital	in	December.

What	these	results	do	not	tell?

Number	of	electric	two-wheeler	makers	has	fallen	(75%)	from	28	in
2011-12	to	seven	in	2014-15.
Total	electric	vehicles	sold	 in	2014-2015	has	decreased	 (84%)	 from
100,000	in	2011-12	to	approx	16,000	in	2014-15.
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Why	is	EV	growth	lagging?

Rollback	of	previous	subsidies	with	delay	in	implementing	NMEMP
is	highly	detrimental	to	the	industry.
Intentions	at	policy	level	abound	but	government	at	every	level	-	be
it	 Centre,	 State	 or	 Municipal	 -	 now	 has	 to	 go	 the	 extra	 mile	 to
facilitate	mass	migration	to	green	mobility.
Lack	 of	 basic	 infrastructure	 facilities	 like	 charging	 stations	 and
difficulties	 in	availing	credit	 from	banks	 for	 buying	 such	 vehicles
are	impediments	to	the	growth	of	the	sector.KNAPPIL
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When	did	government	start	supporting	EVs?

The	National	Electric	Mobility	Mission	Plan	2020	launched	in	January
2013	 aims	 at	 gradually	 ensuring	 a	 vehicle	 population	 of	 about	 6-7
million	electric/hybrid	vehicles	in	India	by	the	year	2020	along	with	a
certain	 level	 of	 indigenisation	 of	 technology	 ensuring	 India’s	 global
leadership	in	some	vehicle	segments.

It	is	a	composite	scheme	using	different	policy-levers	such	as:

Demand	 side	 incentives	 to	 facilitate	 acquisition	 of	 hybrid/electric
vehicles.
Promoting	R&D	in	technology.
Promoting	charging	infrastructure.
Supply	 side	 incentives:	 Encouraging	 retro-fitment	 of	 on-road
vehicles	with	hybrid	kit.

The	 2020	 roadmap	 estimates	 a	 cumulative	 outlay	 of	 a	 whopping	 Rs.
14,000	 cr.	 during	 the	 span	 of	 the	 scheme,	 including	 industry
contribution.

To	 promote	 eco-friendly	 vehicles,	 the	 government	 launched	 the
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FAME	India	scheme	in	April	2015	offering	incentives	on	electric	and
hybrid	vehicles	of	up	to	Rs	29,000	 for	bikes	and	Rs	1.38	 lakh	for
cars.
The	scheme	envisages	Rs	795	crore	support	in	the	first	two	fiscals
starting	with	2015-16.
Starting	 with	 the	 metropolitan	 cities,	 the	 scheme	 would
subsequently	 be	 launched	 in	 smart	 cities	 and	 then	 in	 all	 major
cities.

When	would	EV	cruise	past	oil	vehicles?

Last	year	EV	sales	grew	by	about	60	percent	worldwide.

That’s	an	 interesting	number,	because	 it’s	also	roughly	 the	annual
growth	rate	that	Tesla	forecasts	for	sales	through	2020,	and	it’s	the
same	growth	rate	 that	helped	 the	Ford	Model	T	cruise	past	 the
horse	 and	 buggy	 in	 the	 1910s!	 Tesla	 has	 upped	 the	 ante	 by
launching	its	‘affordable	EV’	–	the	Model	3	–	the	response	to	which
has	been	phenomenal.
For	 comparison,	 solar	 panels	 are	 following	 a	 similar	 curve	 at
around	50	percent	growth	each	year,	while	LED	light-bulb	sales	are
soaring	by	about	140	percent	each	year.KNAPPIL
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Where	does	the	key	to	adoption	of	electric	vehicles	lie?

Batteries	account	for	a	 third	of	 the	cost	of	building	an	electric	car.
For	 EVs	 to	 achieve	 widespread	 adoption,	 one	 of	 four	 things	 must
happen:

Governments	must	offer	incentives	to	lower	the	costs.
Manufacturers	must	accept	extremely	low	profit	margins.
Customers	must	be	willing	to	pay	more	to	drive	electric.
The	cost	of	batteries	must	come	down.

The	 first	 three	 things	 are	 happening	now	 in	 the	 early-adopter	 days	 of
electric	 vehicles,	 but	 they	 can’t	 be	 sustained.	 Fortunately,	 the	 cost	 of
batteries	is	headed	in	the	right	direction.

There’s	 another	 side	 to	 this	 EV	 equation:	 Where	 will	 all	 this
electricity	 come	 from?	 By	 2040,	 electric	 cars	 will	 draw	 1,900
terawatt-hours	of	electricity,	according	to	BNEF.	That’s	equivalent
to	10	percent	of	humanity’s	electricity	produced	last	year!
The	good	news	is	electricity	is	getting	cleaner,	thus	electric	vehicles
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and	 renewable	 power	 create	 a	 mutually	 beneficial	 circle	 of
demand.

And	what	 about	 all	 the	 lithium	 and	 other	 finite	materials	 used	 in	 the
batteries?

According	 to	 an	 analysis,	 through	 2030	 the	 battery	 packs	 will
require	less	than	1	percent	of	the	known	reserves	of	lithium,	nickel,
manganese,	and	copper.	They	will	require	4	percent	of	the	world’s
cobalt.

Who	is	using	EVs	in	India?

Bangalore	Municipal	Corporation

First	trial	of	electric	bus	in	India	in	Mar	2014.
It	 had	 also	 proposed	 exemption	 of	 road	 tax	 and	 VAT	 for	 electric
vehicle.	But	the	project	was	shelved	as	corporation	is	cash	strapped
and	cannot	afford	a	3	crore	INR	bus.

Mumbai	Metropolitan	Regional	Authority	(MMRDA)
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Apr	2015	–	Floated	RFP	for	25	AC	electric	/	hybrid	buses	from	Bandra
Kurla	Complex	to	3	railway	stations.

New	Delhi	Municipal	Corporation

Proposes	 to	 operate	 three-wheeler	 electric	 vehicles	 from	 Metro
stations.

EV	bikes	for	commutation	during	odd-even	rule.

Which	country	leads	the	world	in	using	EVs?

Having	registered	 its	50,000th	electric	car	 in	April	2015,	Norway	 is
leading	 the	 global	market	 for	 electric	 vehicles.	 The	 EVs	 represent
(nearly)	a	 third	of	all	new	vehicle	 registrations.	 It	 is	also	 the	most
generous	country	when	it	comes	to	subsidizing	the	EV	industry.

How	can	India	become	a	‘100	percent	EV	nation’?

Truth	be	told	-	political	will	and	eloquence	aside,	India	is	a	lifetime	away
from	 being	 a	 EV	 nation.	 However,	 the	 government	 should	 focus	 on
moving	in	the	right	direction.
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The	government	is	working	on	a	scheme	that	also	seems	a	bit	far-
fetched	at	present.	Aside	from	having	dates	(2020,	2030	et	al),	there
is	little	clarity	on	long	term	policy	and	even	less	incentives	for	the
makers,	sellers	and	buyers	of	EVs.

India	 is	 the	 third	 country	 in	 the	 world	 to	 announce	 its	 intention	 to
become	100	%	electric.	The	other	two	are	Norway	and	The	Netherlands.

The	 Dutch	 and	 Norwegians	 are	 fairly	 rich;	 Indians,	 less	 so.	 The
government	wants	to	sell	electric	vehicles	without	a	down	payment,
and	people	would	pay	 for	 the	car	 “out	of	 the	 savings	on	petroleum
products”.
With	oil	prices	now	down	considerably,	however,	it	is	questionable
whether	the	savings	will	be	enough	to	pay	for	the	batteries	alone,
which	need	to	be	replaced.

The	 Supreme	 Court	 will	 become	 (even)	 more	 active	 in	 curtailing	 the
pollution	caused	by	the	internal	combustion	engines.	It	is	only	a	matter
of	time	before	blanket	bans	are	imposed.

The	 government	 should	 channel	 the	 entrepreneurial	 spirit	 of	 the
country	 to	 focus	 on	 how	 electric	 vehicles	 could	 be	 made
affordable.	Incentives	have	to	be	given	–	perhaps	a	lot	of	them	for
the	next	10	years.
Tesla	started	with	the	luxury	market	and	is	working	its	way	down.
Tesla	Model	3	may	be	an	‘affordable’	car	at	35,000	dollars	(Rs	23	lakh
INR)	to	the	developed	world	but	India	still	awaits	an	affordable	yet
luxurious	 EV	 –	 and	 the	 entire	 ecosystem	 of	 chargers	 that	 should
enable	it.

((( 	)))
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S&T	-	Quantum	Computing	–	from	bits	to	qubits

In	a	world	where	how	fast	you	can	assimilate	and	analyze	data	and	act
on	it	makes	the	difference	between	profit	and	loss,	computing	speed	is
the	 key	 weapon.	 Quantum	 computers,	 that	 owe	 more	 to	 quantum
mechanics	than	electronics,	promise	to	be	exponentially	more	powerful
than	traditional	computers.	What	makes	Quantum	Computing	the	next
frontier	of	research?
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What	is	Quantum	Computing	(QC)?

Conventional	microprocessors	are	limited	to	binaries	of	ones	and	zeros,
which	limits	their	processing	capability.	But	quantum	computers	hinge
on	 the	 principles	 of	 quantum	 physics,	 which	 allows	 for	 something
called	‘superimposition.’	This	means	an	electron	can	exist	as	a	zero	and
one	at	the	same	time,	as	opposed	to	either	one	or	zero.	This	allows	for
levels	of	processing	power	that	are	millions	of	times	greater	than	what
we	currently	have.

Superimposition:	Quantum	computing	features	qubits,	which	can
be	 both	 0	 and	 1	 at	 the	 same	 time.	 This	 is	 a	 state	 known	 as
superposition.	 Subatomic	 particles	 such	 as	 electrons,	 photons	 or
ions	can	be	made	to	behave	in	this	mysterious	way.	And	because	of
this	flexibility,	qubits	can	do	a	lot	more	-	a	quantum	computer	could
theoretically	carry	out	trillions	of	calculations	per	second.
Quantum	 computers	 promise	 vastly	 enhanced	 processing	 power
and	 memory,	 potentially	 millions	 of	 times	 more	 powerful	 than
today’s	fastest	supercomputers.	This	will	revolutionize	the	way	we
interface	with	computers,	and	will	thus	have	big	implications	for	the
workplace.
Google,	 just	 last	 year,	 was	 able	 to	 demonstrate	 a	 ‘quantum
annealer’.	 It	 is	 a	 form	 of	 quantum	 computing.	 Google,	 using
technology	 from	 a	 company	 called	 D-Wave,	 demonstrated	 a
quantum	computer	that	was	running	100,000,000	times	faster	than
the	fastest	microprocessors	today.
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Why	is	QC	getting	everyone	excited?

Quantum	 computing	 is	 a	 challenge:	 All	 classical	 computers	 and
models	 of	 computers	 are	 based	 on	 classical	 physics	 and	 therefore
they	are	not	fully	adequate.	They	do	not	seem	to	explore	fully	the
potential	 of	 the	 physical	 world	 for	 information	 processing.	 It	 is
therefore	 a	 fundamental	 challenge	 to	 explore	 the	 potentials	 laws
and	 limitations	 of	 quantum	 mechanics	 to	 perform	 information
processing	and	communication.
Quantum	 computing	 seems	 indispensable:	 As	miniaturization	 of
computing	 devices	 continues,	 we	 are	 rapidly	 approaching	 the
microscopic	level,	where	the	laws	of	the	quantum	world	dominate.
By	Keyes	(1988),	an	extrapolation	of	the	progress	in	miniaturization
shows	 that	 around	 2020	 computing	 should	 be	 performed	 at	 the
atomic	 level.	 Thus	not	 only	 scientific	 curiosity	 and	 challenges	 but
also	 technological	 progress	 requires	 that	 the	 resources	 and
potentials	of	quantum	computing	be	fully	explored.
Quantum	 computing	 has	 potential:	 There	 are	 already	 results
convincingly	 demonstrating	 that	 for	 some	 important	 practical
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problems	 quantum	 computers	 are	 (theoretically)	 exponentially
more	 powerful	 than	 classical	 computers.	 In	 addition,	 the	 laws	 of
quantum	 world,	 harvested	 through	 quantum	 cryptography,	 can
offer	 unconditional	 security	 of	 communication	 unachievable	 by
classical	means.
Several	profound	insights	into	the	natural	world	have	already	been
obtained	on	the	basis	of	quantum	computing.

When	could	we	have	access	to	quantum	computer?

The	concept	of	Quantum	computing	was	laid	down	in	the	1980s,	but
major	progress	started	only	two	decades	later.
In	 2001,	 researchers	 demonstrated	 Shor’s	 algorithm	 to	 factor	 15
using	a	7-qubit	NMR	computer.
After	 that,	 developments	 in	 the	 field	 of	 quantum	 computing
operating	 system	 and	 expansion	 in	 the	 qubit	 numbers	 were
focused.
As	of	today,	many	private	players	have	entered	into	the	competition
to	build	a	quantum	computer	that	would	actually	silence	the	critics.
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D-Wave	 has	 recently	 claimed	 to	 break	 the	 1000	 qubits	 barrier
record.	Other	tech	giants	such	as	Google	and	IBM	are	advancing	to
develop	their	own	quantum	computers	as	well.
D-Wave’s	 Mr	 Williams	 reckons	 businesses	 will	 have	 access	 to
quantum	 computing	 functionality	 by	 2018,	 whereas	 RBS’s	 Mr
Hanley	thinks	it	will	be	“five	to	10	years	before	quantum	computing
comes	of	age”.

Where	are	challenges	to	Quantum	Computing?

One	of	the	biggest	challenges	is	to	remove	quantum	decoherence.
Decoherence	 is	 the	 loss	 of	 information	 to	 the	 environment.	 The
decoherence	 of	 the	 qubits	 occurs	when	 the	 system	 interacts	with
the	surrounding	in	a	thermodynamically	irreversible	manner.
These	 computers	 aren’t	 easy	 to	 build	 or	 operate.	 Quantum
processors	from	one	of	the	leading	manufacturers	 in	this	field	 -	D-
Wave	 -	 need	 to	 be	 cooled	 to	 just	 above	 absolute	 zero	 (-273.15C).
They	 also	 need	 to	 be	 free	 from	 any	 electromagnetic	 interference.
This	makes	them	bulky	and	costly;	D-Wave’s	computers	cost	about
$10	–	15	million.
Error	 correction:	 Because	 truly	 isolating	 a	 quantum	 system	 has
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proven	 so	 difficult;	 error	 correction	 systems	 for	 quantum
computations	 have	 been	 developed.	 Qubits	 are	 not	 digital	 bits	 of
data,	 thus	 they	cannot	use	conventional	 (and	very	effective)	error
correction,	such	as	 the	 triple	redundant	method.	Given	 the	nature
of	 quantum	 computing,	 error	 correction	 is	 ultra-critical	 -	 even	 a
single	 error	 in	 a	 calculation	 can	 cause	 the	 validity	 of	 the	 entire
computation	to	collapse.
Quantum	 computers	 can’t	 be	 intigrated	 in	 the	 same	 way	 as
traditional	computers.	The	algorithms	used	for	classical	computing
need	to	be	reworked	to	fit	into	the	quantum	system.

Who	will	get	impacted	by	Quantum	Computers?

These	 computers	 will	 impact	 every	 business,	 person,	 and	 country	 in
many	ways.

These	 computers	 would	 analyze	 data	 and	 generate	 information	 in	 a
tantalizing	 prospect	 of	 near-perfect	 trading	 strategies	 and	 highly
accurate	 forecasting	 and	 risk	 assessments.	 Hence,	 banks,	 insurance
firms,	 and	 hedge	 funds	 are	 planning	 to	 invest	 millions	 on	 this
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technology	to	give	them	an	edge	in	trading,	and	to	offset	human	error.

In	 financial	 services,	 which	 are	 data-rich	 environments,	 time	 is
money	 and	 the	 ability	 to	 process	 data	 fast	 could	 have	 a	 huge
potential	 benefit	 for	 the	 customers.	 Here	 quantum	 computers
would	play	a	significant	role.
Quantum	computers	could,	in	theory,	give	investment	firms	much
better	 visibility	 over	 the	 longer-term	 to	 make	 more	 accurate
predictions	 and	 reduce	 this	 need	 to	 tinker	 with	 their	 portfolios,
saving	costs	and	possibly	boosting	profits.
Banks	rely	on	encryption	 to	keep	their	 transactions	and	customer
data	secure.	With	the	traditional	ways	it	is	very	difficult	for	hackers
to	 unlock	 this	 data	 but	 quantum	 computers	 could	 crack	 the	 code
with	 relative	 ease,	 potentially	 undermining	 the	 security	 of	 the
entire	global	 financial	services	 industry.	Such	a	possibility	 leads	 to
fear	 that	 governments	 might	 outlaw	 quantum	 computers
entirely.

How	is	the	road	ahead	for	India	in	Quantum	computing?
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Developing	 quantum	 computational	 capacity	 should	 be	 India’s	 ‘top
national	priority’	because	acquiring	such	technologies	from	outside	the
country	 will	 be	 too	 difficult	 and	 expensive.	 The	 use	 of	 quantum
computing	can	lead	to	many	fundamental	scientific	breakthroughs	and
new	 technologies	 with	 wide	 ranging	 societal	 and	 commercial
applications	such	as	data	encryption,	new	drug	discovery,	and	weather
prediction.

Some	of	the	important	quantum	computing	research	concerns	for	India
in	the	next	10	years,	therefore,	should	be:

Develop	basic	technologies	for	realizing	qubits.
Integrate	 qubits	 and	 develop	 quantum	 computer	 test	 beds	 by
optimizing	the	architectural	issues.
Develop	 quantum	 algorithms	 and	 implement	 them	 on	 quantum
computer	test	beds	to	demonstrate	a	prototype	quantum	computer
that	works	better	than	a	digital	computer.
Parallel	 to	 this	 effort,	we	need	 to	work	 on	 issues	 related	 to	 noise,
error	correction	algorithms,	data	storage,	and	data	communication
within	 the	 quantum	 computer	 and	 between	 the	 quantum
computers.

There	 are	 very	 few	 groups	 working	 in	 India	 in	 the	 area	 of	 quantum
computing.	 During	 the	 last	 decade,	 there	 were	 less	 than	 100
international	journal	publications	from	India	on	quantum	computing.
This	 is	 less	 than	2%	of	research	contribution	from	India	 to	 the	world’s
research	output.

((( 	)))
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S&T	-	The	end	of	Moore’s	Law

Every	 segment	of	 computing	 is	 likely	 to	 see	a	 tectonic	 shift	 over	 the
next	 few	 years.	 The	 International	 Technology	 Roadmap	 for
Semiconductors,	 an	 advisory	 issued	 by	 experts	 from	 the	 global
semiconductor	 industry,	 makes	 it	 clear	 that	 computer	 design	 and
architecture	must	seek	new	paths.	Processing	power	will	not	increase	at
the	same	exponential	pace	anymore	which	Moore	propounded	50	years
ago. KNAPPIL
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What	is	Moore’s	Law?

In	 1965,	 Gordon	 Moore,	 then	 Director	 of	 Research	 at	 Fairchild
Semiconductors,	 observed	 that	 the	 numbers	 of	 transistors	 on
integrated	circuits	doubled	every	year.
This	implied	that	processing	power	(the	number	of	calculations	per
second)	would	also	roughly	double	every	year.	He	thought	this	rate
of	doubling	would	continue	for	a	decade.
In	 1975,	 Mr	 Moore	 “downgraded”	 projections,	 estimating	 that
doubling	would	occur	every	two	years.
His	prediction	proved	surprisingly	accurate	for	several	decades,	and
the	law	was	used	in	the	semiconductor	industry	to	guide	long-term
planning	and	to	set	targets	for	research	and	development.
Advancements	 in	digital	electronics	are	strongly	 linked	 to	Moore’s
law:	 quality-adjusted	 microprocessor	 prices,	 memory	 capacity,
sensors	and	even	the	number	and	size	of	pixels	in	digital	cameras.
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Why	is	Moore’s	Law	on	death	bed?

Moore’s	Law	has	been	 taken	 for	granted	because	 it	held	up	 for	 so
long.	However,	it	is	not	an	immutable	scientific	principle.
Chips	have	already	hit	one	wall	 in	 that	speeds	cannot	be	boosted
without	 over-heating.	 Other	 limits	 imposed	 by	 quantum
mechanics	are	likely	to	come	into	play	soon.
A	 modern	 chip	 contains	 billions	 of	 transistors.	 About	 400	 billion-
billion	(4x10	followed	by	19	zeros)	transistors	were	manufactured	in
2015.	Each	transistor	is	smaller	than	a	typical	virus.
The	distance	between	two	transistors	on	a	chip	is	14	nanometres	(a
nanometre	is	a	billionth	of	a	metre).	The	uncertainties	of	quantum
effects	will	kick	in,	at	five	nanometres	or	so.	That	will	be	the	end	of
Moore’s	Law,	which	is	based	on	Classical	Mechanics.
Engineers	 will	 no	 longer	 be	 certain	 where	 electrons	 are,	 or	 how
quickly	currents	are	travelling.
Effects	 like	 “tunnelling”	 and	 “entanglement”,	 where	 particles
mysteriously	 cross	 barriers	 and	 affect	 each	 other	 instantly,	 will
arise.	Chip	makers	must	seek	new	design	solutions.

KNAPPIL
Y

558



When	did	Moore’s	Law	map	reality?

Amazingly,	Moore’s	Law	has	held	for	50	years.

Moore’s	 Law	 sparked	 new	 devices	 in	 every	 decade,	 from
mainframes	 (1970),	 to	 personal	 computers	 (1980s),	 laptops	 (1990s)
and	smartphones	(2000).
Computers	have	got	much	smaller	and	yet,	far	more	powerful.	The
1980s	super-computers	occupied	entire	floors	in	large	buildings	but
any	smartphone	crunches	numbers	faster	than	those	behemoths.
To	 be	 truthful,	Moore’s	 law	 is	 just	 an	 observation	 or	 projection
and	 not	 a	 physical	 or	 natural	 law.	 Although	 the	 rate	 held	 steady
from	 1975	 until	 around	 2012,	 the	 rate	 was	 faster	 during	 the	 first
decade.
In	general,	it	is	not	logically	sound	to	extrapolate	from	the	historical
growth	rate	into	the	indefinite	future.
For	 example,	 the	 2010	 update	 to	 the	 International	 Technology
Roadmap	 for	 Semiconductors,	 predicted	 that	 growth	 would	 slow
around	 2013,	 and	 Gordon	Moore	 in	 2015	 foresaw	 that	 the	 rate	 of
progress	would	reach	saturation.
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Where	is	the	market	heading	to?

From	 the	 point	 of	 view	 of	 serving	 end-users,	 there	 are	 two	 big	 new
markets.

One	 is	 the	 “Internet	 of	 things”.	 This	 envisages	 that	 chips	 and
sensors	 can	 be	 attached	 to	 more	 or	 less	 every	 sort	 of	 appliance,
ranging	 from	 washing	 machines	 and	 air	 conditioners	 to	 traffic
lights.
The	other	big	market	is	cloud	computing.	Rather	than	demanding
humongous	 computing	power	 in	her	pocket,	 the	 consumer	wants
fast	access	to	the	cloud.	That	has	boosted	demand	from	data	centres
hosting	clouds,	and	from	broadband	infrastructure	providers.

Whatever	 they	 do,	 chip	makers	must	meet	 the	 demand	 of	 such	 end-
users	to	stay	in	the	business.	The	end	of	Moore’s	Law	will	mean	the	end
of	one	era	of	computing.	But	it	could	unleash	a	new	wave	of	creativity
where	an	entirely	different	set	of	players	come	to	the	fore.
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Who	is	Gordon	Moore?

Gordon	 Earle	 Moore	 (born	 January	 3,	 1929)	 is	 an	 American
businessman,	 co-founder	 and	 Chairman	 Emeritus	 of	 Intel
Corporation,	and	the	proponent	of	‘Moore’s	law’.
In	September,	1950	Moore	matriculated	at	the	California	Institute	of
Technology	 (Caltech).	 Moore	 received	 a	 PhD	 in	 chemistry	 and
minor	 in	 physics	 from	 Caltech	 in	 1954.	 Moore	 conducted
postdoctoral	 research	 at	 the	 Applied	 Physics	 Laboratory	 at	 Johns
Hopkins	University	from	1953	to	1956.
In	 July	 1968,	 Robert	 Noyce	 and	 Moore	 founded	 NM	 Electronics
which	 later	became	 Intel	Corporation.	He	was	named	Chairman
Emeritus	of	Intel	Corporation	in	1997.
In	2000,	Betty	and	Gordon	Moore	established	the	Gordon	and	Betty
Moore	Foundation,	with	a	gift	worth	about	$5	billion.	Through	the
Foundation,	 they	 initially	 targeted	 environmental	 conservation,
science,	and	the	San	Francisco	Bay	Area.
In	2011,	Moore’s	genome	was	the	first	human	genome	sequenced
on	 Ion	Torrent’s	Personal	Genome	Machine	platform,	a	massively
parallel	sequencing	device.
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How	will	we	move	forward?

Software	 programmers	 can	 no	 longer	 rely	 on	 increases	 in	 raw
processing	 power.	 They	will	 have	 to	write	 code	 to	 use	 processing
resources	more	efficiently.
Some	hardware	manufacturers	will	gravitate	to	making	specialised
chips	to	address	specific	needs.	That	means	a	paradigm	of	integrated
design	where	programmers	 and	hardware	 engineers	work	 closely
together.
Graphics	 chips	 for	 example,	 are	 already	 specialised.	 Fabricating
chips	 to	address	other	 specific	needs	 like	virtual	 reality	or	 specific
mathematical	calculations	is	one	way	to	go.
Another	 approach	will	 be	 to	 look	 for	 new	materials	 and	methods
that	could	enable	chips	to	run	cooler	or	quicker.	For	example,	there
is	 research	 involving	 “super-carbon”	 graphene,	 and	 alloys	 like
Silicon-Germanium	rather	than	silicon.
Experiments	 in	 optical	 computing,	 which	 uses	 light	 to	 carry
information,	 rather	 than	 electricity,	 are	 also	 attracting	 large	 R&D
budgets.
Another	 line	 of	 research	 involves	 embracing	 quantum	 effects,
rather	than	trying	to	avoid	them.	Quantum	computing	could	have
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many	advantages	 in	 theory.	 But	 researchers	 are	 a	 long	way	 from
solving	 the	 counter-intuitive	 problems	 that	 arise	 in	 manipulating
quantum	bits	(qubits)	of	information.

((( 	)))
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S&T	-	Can	the	bullet	train	be	viable	for	India?

A	 report	 by	 IIM-A	 has	 studied	 the	 factors	 involved	 in	 High-Speed
Railway	system	in	India.	It	presents	a	quantitative	estimate	that	needs	to
be	 satisfied	 for	 India’s	 first	 bullet	 train	 to	 break-even.	 India,	 as	 an
emerging	 economy,	 can	 expect	 benefits	 from	HSR.	 At	 the	 same	 time,
significant	cost	concern	exists.	A	step-by-step	approach	for	HSR	scheme
is	advisable	for	India.
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What	is	the	expectation	from	India’s	first	bullet	train?

A	report	by	IIM-A	analyses	the	proposal	 for	a	bullet	 train	between
Ahmedabad	and	Mumbai.
The	report	is	a	study	of	the	development	issues	of	a	dedicated	high-
speed	railway(HSR)	network	in	India.
The	 report	 infers	 that	 the	 train	 needs	 to	 ferry	 88,000-1,18,000
passengers	 per	 day,	 at	 Rs.1500	 per	 passenger	 for	 a	 300-km
distance,	to	be	financially	viable.
This	 would	 mean	 3	 trains	 every	 hour	 in	 each	 direction	 to
accomplish	the	estimated	100	daily	to-and-fro	trips.
The	time-frame	to	establish	the	customer	base	is	fifteen	years.
Financial	 viability	 means	 that	 the	 bullet	 trains	 can	 continue	 to
operate	as	India	repays	the	project	loans	with	interest	on	time.
The	 study	 considers	 possible	 operating	 costs,	 the	 loan	 that	 India

should	 repay	 Japan,	 starting	 the	 16th	 year	 of	 the	 project’s
implementation	and	the	loan	owed	to	the	centre	in	the	operational
phase.
Japan	 has	 offered	 a	 loan	 of	 Rs	 78,100	 crore,	 80	 percent	 of	 the
required	 amount,	 at	 an	 interest	 of	 0.1	 percent.	 The	 authors	 have
assumed	8	percent	interest	on	the	remaining	amount.
Two	 possible	 operating	 costs	 –	 20	 percent	 and	 40	 percent	 of	 the
revenue	have	been	assumed.
The	 report	 has	 hailed	 the	 Mumbai-Ahmedabad	 route	 choice	 as
there	 is	 significant	 economic	 development	 in	 the	 regions
connecting	the	two	cities.
The	 report	 goes	 on	 to	 say	 that	 there	 are	 many	 advantages	 of
implementing	 HSR	 in	 India	 such	 as	 game-changing	 sense	 of
connectivity,	 economic	 development,	 national	 pride	 from
owning	 state-of-art	 infrastructure	 and	 technology	 percolation
into	other	domains.
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Why	is	India	pursuing	HSR?

HSRs	 provide	 reduced	 travel	 times	 and	 increased	 connectivity.	 These
advantages	are	important	for	emerging	economies.

India	is	one	of	the	fastest	emerging	economies.	High-speed	rail	can
create	 enormous	 agglomeration	 benefits	 -	 that	 accrue	 from	 the
clustering	together	of	firms	and	labour	markets.
Areas	with	high	volume	of	traffic	and	congestion	benefit	immensely
from	a	well-developed	railway	system.
The	 semi-HSR	 system	 tried	 in	 India	 has	 the	 disadvantage	 of
operational	 complexity	 and	 might	 not	 be	 able	 to	 cater	 to	 the
demand	adequately.
Indian	railway	has	only	10	percent	market-share	of	the	country’s
overall	 passenger	 business	 though	 Indians	 are	 travelling	 more
frequently	and	over	longer	distances.
The	safety	record	of	HSR	networks	is	very	good.	This	makes	a	huge
difference	 to	 India	 where	 railway	 accidents	 have	 claimed	 several
lives.
HSR	 systems	 have	 been	 beneficial	 to	 most	 of	 the	 countries	 that
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possess	them.

When	can	the	bullet	train	backfire?

HSR	 projects	 are	 financial	 risks.	 Despite	 the	 expanding	 middle
class,	the	price	of	an	HSR	ticket	could	deter	most	of	the	citizens.
Though	demand	forecasts	are	optimistic,	failure	to	attract	sufficient
number	of	passengers	will	result	in	debt-burden.
Environmental	degradation	in	the	short-term,	dislocation	of	people,
noise	 pollution	 and	 regional	 imbalances	 are	 potential	 pitfalls	 that
need	to	be	minimized.
India	has	 faced	pressure	 for	 its	 increasing	 rate	of	Greenhouse	Gas
(GHG)	emissions.	The	GHG	impact	of	speeds	above	250	kmph	is	not
known	for	sure.
Some	of	the	longer-distance	routes	may	lose	out	to	air	travel	due	to
a	significant	cost	difference.
When	HSR	transport	is	linked	with	another	land	mode	of	transport
(e.g.	you	take	a	Bullet	Train	and	then	you	complete	the	remaining
journey	on	a	bus),	the	speed	advantage	is	greatly	offset.
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Where	in	the	world	are	the	fastest	bullet	trains?

Asian	and	European	countries	take	the	lead	in	HSR	technology.

China	 continues	 to	 be	 a	 leader	 in	 trains	 with	 high	 average
operational	speed	though	Japan	and	France	have	successfully	tested
trains	at	record	peak-speeds.
The	latest	record-breaker	is	a	Japanese	maglev	train	that	peaked	at
an	unbelievable	603km/hr.
LGV	 Est,	 France,	 tested	 in	 2007,	 achieved	 a	 peak-speed	 of	 574.8
km/hr.
Beijing-Shanghai	 HSR,	 China,	 in	 2011,	 reached	 a	 speed	 of
487.3km/hr.
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Who	else	may	be	involved	in	HSR	implementation?

The	 Diamond	 Quadrilateral	 is	 a	 project	 of	 the	 Indian	 railways	 to
establish	 high	 speed	 rail	 network	 in	 India.	 This	 quadrilateral	 will
connect	the	four	metro	cities	in	India,	i.e.	Delhi,	Mumbai,	Chennai	and
Kolkata.	 This	 project	 is	 similar	 to	 Golden	 Quadrilateral	 which	 is	 a
roadway	project	which	connects	the	four	metros	by	Express	Ways.

The	 Mumbai-Ahmedabad	 corridor	 is	 a	 part	 of	 the	 Diamond
quadrilateral	project.

The	Diamond	Quadrilateral	 project	 is	 a	 proposal	 to	 connect	Delhi,
Mumbai,	Chennai	and	Kolkata	with	over	10,000	km	of	tracks.
This	corridor	will	be	operated	on	broad-gauge	tracks.	It	is	estimated
to	cost	Rs	2	lakh	crore.
The	 major	 terminals	 will	 be	 at	 Delhi,	 Mumbai,	 Pune,
Thiruvananthapuram,	Bangalore,	Chennai,	Hyderabad	and	Kolkata.
The	 corridor	 will	 pass	 through	 13	 states:	 Andhra	 Pradesh,	 Bihar,
Haryana,	 Jharkhand,	 Maharashtra,	 Karnataka,	 Kerala,	 Odisha,
Rajasthan,	Tamil	Nadu,	Telangana,	Uttar	Pradesh	and	West	Bengal.
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Feasibility	studies	for	the	project	were	assigned	to	companies	from
France	 (Mumbai-Chennai),	 Spain	 (Delhi-Kolkata)	 and	 China
(Mumbai-Delhi)	in	2015.
Lahmeyer	International	and	RITES,	Indian	Railways	were	to	join	the
foreign	companies	in	the	feasibility	study.

How	can	HSR	be	implemented?

HSR,	 from	 an	 international	 perspective	 is	 high-class
infrastructure,	rolling	stock	and	compatibility	between	the	two
to	ensure	performance	levels,	safety,	quality	of	service	and	cost.
Common	objectives	of	HSR	schemes	are	speed,	reliability,	capacity,
economic	development,	environment,	supply	industry,	prestige	and
political	integration.
HSR	 strategies	 take	 forms	 from	 the	 ‘paralysis	 by	 analysis’
approach	(analyse	till	you	find	faults	and	never	implement	it)	in	the
U.S.	and	the	U.K.	 to	the	 ‘build	it	and	see’	 (just	do	 it!)	approach	 in
China	and	Spain.
The	 IIM-A	 report	 mentions	 a	 step-by-step	 approach	 in
implementation	of	HSR	projects
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This	approach	considers	HSR	investments	at	an	incremental	level	–
the	 best	 lines	 are	 identified	 and	 then	 the	 network	 evolution	 is
planned.

((( 	)))
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S&T	-	CERN	releases	huge	data	for	public	access

The	European	Organization	for	Nuclear	Research	(CERN)	operates	the
biggest,	 most	 powerful	 particle	 accelerator	 in	 the	 world	 -	 the	 Large
Hadron	Collider	-	which	made	headlines	by	facilitating	the	discovery	of
the	Higgs	boson.	CERN	has	now	released	over	300	TB	of	experiment	data
to	the	public	in	the	interest	of	collaboration	and	preservation.	The	best
of	CERN	is	yet	to	come.

What	has	CERN	shared	with	the	world?
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CERN	has	released	300	terabytes	of	Large	Hadron	Collider	(LHC)	data
collected	 by	 the	 Compact	 Muon	 Solenoid	 (CMS)	 detector	 back	 in
2011.
CMS	is	one	of	the	two	components	of	the	LHC	with	the	capability	to
see	the	particles	(like	the	Higgs	boson)	or	phenomena	produced	by
those	high-energy	collisions.
The	CMS	team	released	two	types	of	datasets	the	public	can	access
on	CERN’s	Open	Data	website:	the	primary	datasets	are	in	the	same
format	 used	 by	 its	 own	 researchers,	 while	 the	 derived	 datasets
require	less	computing	power	and	are	meant	for	students.
They	also	uploaded	a	number	of	tools	which	can	be	used	to	analyze
the	information	they	have	shared.
About	a	third	of	the	information	consists	of	2.5	inverse	femtobarns
(fb-1)	 from	proton	collisions,	which	 translates	 to	about	250	 trillion
particle	collisions.	This	represents	half	of	 the	data	collected	by	 the
experiment	in	2011.

Note:	 Established	 in	 1954,	 CERN	 is	 based	 in	 a	 northwest	 suburb	 of
Geneva	 on	 the	 Franco–Swiss	 border	 and	has	 21	member	 states.	 Israel
and	 Pakistan	 are	 the	 only	 non-European	 countries	 granted	 full
membership.	Pakistan	beat	India	to	become	a	member	of	CERN	because
India	took	just	too	much	time	to	file	all	the	required	documents!KNAPPIL
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Why	has	CERN	shared	years	of	its	hard	work	with	everyone?

The	 data	 dump	 is	 part	 of	 a	 transparency	 kick	 by	 CERN	 scientists,
designed	to	inspire	the	next	generation	of	particle	scientists	and
researchers.
As	per	CERN	experts,	“…	we’ve	exhausted	our	exploration	of	the	data;
we	 see	no	 reason	not	 to	make	 them	available	 publicly.	 The	benefits
are	numerous,	 from	 inspiring	high-school	students	 to	 the	 training	of
the	particle	physicists	of	 tomorrow.	And	personally,	 as	CMS’s	data-
preservation	 co-coordinator,	 this	 is	 a	 crucial	 part	 of	 ensuring	 the
long-term	availability	of	our	research	data.”
CERN	 feels	 the	 general	 public	 can	 get	 just	 as	 much	 use	 and
knowledge	out	of	it	and	the	members	at	CERN	believe	making	their
work	available	to	everyone	is	a	“giant	step	in	the	right	direction”.
CERN	also	notes	 that	 they	have	already	had	 instances	of	 scientists
confirming	 their	 results	 with	 the	 same	 information	 or	 other
scientists	 taking	 their	 research	 in	 ways	 that	 they	 didn’t	 initially
anticipate.
Though	one	can’t	take	this	information	and	discover	a	new	particle
without	some	advanced	education,	this	is	information	that	anyone
can	play	around	with	and	could	go	a	 long	way	 in	breaking	down
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the	barrier	between	scientists	working	 in	a	 lab	and	the	general
public.
It	 will	 also	 prove	 to	 be	 useful	 to	many	 researchers,	 students	 and
dataphiles.

When	was	the	Large	Hadron	Collider	(LHC)	set	up?

The	LHC,	the	world’s	largest	and	most	powerful	particle	accelerator,
was	set	up	in	2008,	with	the	aim	of	gaining	better	insight	into	the
mystery	of	dark	matter.
It	was	 built	with	 the	 intention	 of	 finding	 the	Higgs	 boson,	 whose
existence	 was	 predicted	 by	 British	 physicist	 Peter	 Higgs	 in	 the
1960s,	 or	 to	prove	 its	 absence,	possibly	undermining	 the	Standard
Model.
It	 consists	 of	 a	 27-kilometer	 (almost	 17	 miles)	 ring	 of
superconducting	magnets	with	a	number	of	structures	boosting	the
energy	of	particles,	according	to	the	LHC’s	official	website.
Higgs	 boson	 was	 the	 last	 undiscovered	 particle	 outlined	 by	 the
Standard	Model	 of	 particle	 physics,	which	 explains	 interactions	 of
all	subatomic	particles.
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The	Standard	Model	is	one	of	the	fundamental	theories	of	modern
physics,	 though	 it	 does	 not	 cover	 allegedly	 related	 phenomena	 of
gravitation	 and	 dark	 energy,	 which	 is	 why	 it	 is	 sometimes	 called
“the	theory	of	almost	everything.”
The	 Standard	 Model	 describes	 elementary	 particles	 and	 their
interactions,	 but	 it	 leaves	many	 questions	 unanswered.	 Physicists
are	therefore	searching	for	signs	of	Beyond-Standard-Model	physics
that	might	help	 them	 to	 answer	 some	of	 those	questions	 in	 these
experiments	with	LHC.

Where	do	the	challenges	in	conducting	activities	at	CERN	lie?

Technological	Challenges:

The	 construction	 of	 the	 magnet	 system	 and	 the	 associated
cryogenics	present	two	of	the	major	technological	challenges	in	this
project.	The	world’s	largest	cryogenic	system	cools	magnets	on	the
LHC	 to	 close	 to	 absolute	 zero,	 so	 that	 the	 wires	 supplying	 their
electricity	 can	 work	 in	 a	 superconducting	 state,	 without	 losing
energy	to	resistance.

Engineering	Challenges:
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The	 physics	 program	 at	 CERN	 presents	 engineers	 with	 varied
challenges	 at	 the	 forefront	 of	 technology.	 Building	 a	 particle
accelerator	 involves	 coordination	 and	 cooperation	 from	 different
kinds	of	engineering	experts.
For	 example,	 it	 requires	 civil	 engineering	 for	 digging	 tunnels	 and
installing	 large	 infrastructure	 projects	 in	 kilometers.	 Other
engineers	 and	 technicians	 play	 their	 role	 in	 assembling	 the
components	 so	 that	 radiofrequency	cavities	are	 crafted	 to	 just	 the
right	shape	and	size	to	boost	particles	along	accelerators,	etc.
Detectors	 present	 other	 set	 of	 engineering	 challenges.	 Their
components	 and	 subsystems	 are	 designed,	 built	 and	 tested
separately,	 before	 they	 are	 joined	 together	 to	 work	 in	 harmony.
Kilometers	of	wiring	and	thousands	of	electrical	components	make
particle	detectors	a	complex	feat	of	engineering.
This	shows	how	vital	Engineers	are	to	CERN’s	activities	–	to	push	the
boundaries	of	experimental	physics,	they	are	building	some	of	the
most	advanced	machines	in	the	world.

Who	were	awarded	the	Nobel	Prize	in	Physics	for	the	year	2013?

The	Nobel	Prize	in	Physics	was	awarded	in	2013	jointly	to	François
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Englert	 and	Peter	W.	 Higgs	 for	 the	 theoretical	 discovery	 of	 (what
came	 to	 be	 called	 later)	 Higg’s	 Boson	 that	 contributes	 to	 our
understanding	of	the	origin	of	mass	of	subatomic	particles,	and	which
was	 confirmed	 through	 the	 discovery	 of	 the	 predicted	 fundamental
particle,	by	the	ATLAS	and	CMS	experiments	at	CERN’s	LHC.
On	 4	 July	 2012,	 the	 ATLAS	 and	 CMS	 experiments	 at	 CERN’s	 LHC
announced	 they	 had	 each	 observed	 a	 new	 particle	 in	 the	 mass
region	 around	 126	 GeV.	 This	 particle	 is	 consistent	 with	 the	 Higgs
boson	predicted	by	the	Standard	Model.
The	 Higgs	 boson,	 as	 proposed	 within	 the	 Standard	 Model,	 is	 the
simplest	 manifestation	 of	 the	 Brout-Englert-Higgs	 mechanism.
Other	 types	 of	 bosons	 are	 predicted	 by	 other	 theories	 that	 go
beyond	the	Standard	Model.

How	are	results	from	LHC	Run	2?

The	two	large	general-purpose	experiments,	ATLAS	and	CMS,	took
centre	 stage	 to	 present	 their	 results	 from	 LHC	 Run	 2.	 The	 results
were	 based	 on	 the	 analysis	 of	 proton	 collisions	 at	 the	 previously
unattained	 energy	 of	 13	 TeV,	 compared	 with	 the	maximum	 of	 8
TeV	attained	during	LHC	Run	1	from	2010	to	2012.
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The	 amount	 of	 data	 on	which	 the	 two	 experiments’	 analyses	 are
based	 is	 still	 limited	 –	 around	 eight	 times	 less	 than	 that	 collected
during	Run	1	–	and	physicists	need	large	volumes	of	data	to	be	able
to	detect	new	phenomena.
Nonetheless,	 the	 experimentalists	 have	 already	 succeeded	 in
producing	 numerous	 results.	 Each	 of	 the	 two	 experiments	 has
presented	around	30	analyses,	about	half	of	which	relate	to	Beyond-
Standard-Model	research.
The	 new	 results	 do	 not	 show	 any	 significant	 excesses	 that	 could
indicate	 the	 presence	 of	 particles	 predicted	 by	 alternative	models
such	 as	 supersymmetry.	 These	 experiments	 have	 therefore
established	 new	 limits	 for	 the	 masses	 of	 these	 hypothetical	 new
particles,	 like	 gluino	 -	 a	 particle	 predicted	 by	 the	 theory	 of
supersymmetry.

((( 	)))
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S&T	-	SI2:	“Pacific	is	done”

Solar	 Impulse	 2(SI2)	has	 completed	 its	ninth	 leg	 of	 circumnavigation
on	crossing	the	Pacific	Ocean.	SI2	is	a	pioneering	effort	that	required	a
start-from-scratch	approach	in	all	areas	from	design	to	troubleshooting.
This	 is	 the	 first	 aircraft	 that	 can	 fly	 day	 and	 night,	 without	 fuel.	 The
founders	want	 it	 to	get	people	to	believe	 in	and	work	towards	a	world
where	#futureisclean	becomes	reality.
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What	is	SI2’s	latest	achievement?

It	has	accomplished	a	56-hour,	record-setting	flight	over	the	Pacific
Ocean,	as	a	part	of	its	around-the-world	circumnavigation.
Bertrand	Piccard,	the	pilot	for	this	leg,	landed	the	Solar	Impulse	2	in
Mountain	View,	California,	after	flying	nonstop	for	62	hours.
This	was	 the	ninth	 leg	of	 the	circumnavigation,	and	the	riskiest	so
far,	due	to	very	few	emergency	landing	stops.
The	 aircraft	 started	 its	 around-the-world	 journey	 in	 March	 2015
from	Abu	Dhabi,	the	capital	of	the	United	Arab	Emirates,	and	made
stops	in	Oman,	India,	Myanmar,	China	and	Japan.
It	had	made	a	two-hop	journey	from	India	to	Myanmar	as	a	part	of
its	first	leg.	The	plane	stopped	at	Ahmedabad	and	Varanasi.
Pilot	Bertrand	Piccard	Piccard	and	fellow	pilot	Andre	Borschberg	are
on	a	mission	to	take	turns	to	fly	the	plane	around	the	world.

Why	is	Solar	Impulse	a	pioneering	effort?

The	Solar	Impulse	was	unveiled	in	2009	and	Solar	Impulse	1	made
history	as	the	first	solar	aircraft	to	fly	through	the	night	in	2010.
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Solar	 Impulse	 2	 intends	 to	 achieve	 the	 first	 circumnavigation	 of
the	Earth	by	a	piloted	fixed-wing	aircraft	using	only	solar	power.
It	is	the	world’s	“only	airplane	of	perpetual	endurance,”	meaning	it	is
able	to	fly	both	day	and	night	without	re-fueling.
It	 has	 covered	 the	 greatest	 distance	 by	 a	 single,	 solar-powered
aircraft.
The	 leg	 from	 Japan	 to	Hawaii,	 covering	8,924	km	over	a	period	of
four	days,	21	hours	and	52	minutes	was	a	world	record	for	a	solar
plane	with	a	pilot.	Andre	Borschberg	was	the	pilot	for	this	leg.
It	is	the	first	implementation	to	showcase	that	existing	technology
can	 harness	 nature	 to	 realize	 sustainable	 energy	 solutions	 in
aviation	and	other	industries.

When	did	the	journey	encounter	challenges?

The	seventh	leg	was	to	be	a	flight	from	China	to	Hawaii,	piloted	by
Borschberg.	 Turbulent	 weather	 conditions	 and	 a	 damaged	 wing
forced	an	unscheduled	stop	at	Japan,	after	flying	for	most	part	of	the
day	over	the	Sea	of	Japan	in	a	holding	pattern.	The	decision	to	land
at	an	airport	in	Nagoya	was	based	on	safety	considerations.
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The	 aircraft	 was	 held	 up	 in	 Japan	 for	 a	 month	 after	 a	 storm
damaged	it.
The	next	leg	from	Japan	to	Hawaii	proved	to	be	the	most	arduous.
During	the	flight,	it	came	to	be	known	that	the	virtual	co-pilot,	one
of	the	key	safety	systems,	wasn’t	working.	Borschberg’s	decision	to
go	 ahead	 was	 opposed	 by	 his	 team.	 The	 resulting	 tensions	 were
sorted	 out	 and	 proved	 to	 be	 a	 learning	 experience.	 Borschberg
proceeded	to	Hawaii.
A	chain	of	events	led	to	battery	overheating	and	the	aircraft	became
irreversibly	 damaged	 and	 after	 the	 landing	 at	 Hawaii,	 co-pilot,
Piccard	said,	“We	made	a	mistake	with	our	batteries.”
It	took	the	team	nine	months	to	replace	the	cooling	system	and	the
batteries	and	get	the	aircraft	back	on	track.
The	pilots’	endurance	has	matched	 the	aircraft’s.	A	 few	challenges
are	no	water	onboard,	a	maximum	of	20-minute	catnaps	repeated
12	 times	 over	 a	 24-hour	 period,	 either	 sitting	 or	 reclining
throughout	 long	 flights	 and	 an	 unpressurized	 cockpit	 exposing
them	to	temperatures	from	-40	degrees	to	40	degrees	Celsius.	They
practiced	yoga	and	self—hypnosis	to	prepare	for	the	flights.
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Where	does	SI2	get	its	energy	from?

SI	 2	 uses	 the	 sun’s	 energy	 during	 daytime.	 It	 stores	 it	 in	Lithium
batteries	and	these	are	its	energy	source	in	the	night.
The	 aircraft’s	 wingspan	 minimizes	 induced	 drag	 and	 offers	 the
largest	possible	surface	for	the	solar	cells.
It	is	light-weight,	low-powered	and	goes	easy	on	speed.	So	the	plane
carries	smaller,	lighter	batteries.
The	wings	are	covered	by	17,000+	solar	cells,	which	feed	the	plane’s
lithium	 polymer	 batteries.	 These	 in	 turn	 help	 the	 SI2	 to	 generate
and	 store	 enough	 energy	 to	 power	 its	 motors	 to	 fly	 for	 longer
periods.
During	the	day,	it	climbs	to	its	maximum	cruising	altitude	of	8,500
metres	 to	 capture	 the	most	 rays.	 In	 the	 evening,	 it	works	 its	way
down	to	1,500	metres,	 the	optimal	endurance	altitude,	 to	conserve
power	and	stays	there	overnight.

Who	are	involved	in	the	project?

Two	men,	both	pioneers	and	innovators,	both	pilots,	are	the	driving
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force	 behind	 Solar	 Impulse.	 Bertrand	 Piccard,	 psychiatrist	 and
aeronaut,	 who	 made	 the	 first	 non-stop	 round-the-world	 balloon
flight,	is	the	initiator	and	chairman.	André	Borschberg,	an	engineer
and	 graduate	 in	 management	 science,	 a	 fighter	 pilot	 and	 a
professional	airplane	and	helicopter	pilot,	 is	 the	CEO.	The	former’s
avant-gardist	vision	and	the	latter’s	entrepreneurial	and	managerial
experience	are	an	ideal	combination.
The	 Solar	 Impulse	 team	 consists	 of	 engineers,	 technicians	 and
mission	 controllers	 supported	 financially	 and	 technologically	 by
partners	and	advisers.
The	 engineers,	 who	 make	 up	 the	 “configuration	 &	 structure”,
“energy	and	propulsion”	and	“workshop”	teams,	built	the	airplane.
Since	the	beginning	of	the	Round-The-World	flight,	part	of	them	are
following	 Solar	 Impulse	 2,	 taking	 care	 of	 maintenance,	 while	 the
others	are	based	at	the	Mission	Control	Center	(MCC)	in	Monaco.
These	 engineers	 and	 the	 “flight	 mission”	 team,	 composed	 of
meteorologists,	mathematicians,	air	traffic	controllers,	prepare	and
follow	the	flights,	and	are	in	constant	communication	with	the	pilot.
The	“flight	tests”	team	is	in	charge	of	the	ground	tests	and	training
and	maintenance	flights,	before	the	beginning	of	each	mission.	The
goal	is	to	train	as	much	the	pilots	as	the	MCC,	and	make	sure	that	all
the	plane’s	systems	are	in	good	shape.
On	 site,	 the	 “ground	 crew”	 is	 responsible	of	handling	 the	plane	 in
the	hangar	and	on	the	runway.
The	 “marketing	 &	 communications”	 and	 “multimedia,	 graphic
design	&	 photographies”	 teams	 are	 also	 split	 up	 between	Monaco
and	on	site	to	be	able	to	cover	and	communicate	-	with	the	press,	on
the	website,	 and	 on	 social	media	 -	 about	 everything	 that	 happens
concerning	the	pilots	and	the	mission.	You	can	actually	follow	SI2’s
journey	live	on	its	website.
The	“project	 support”	and	 “finances	and	administration”	 teams
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keep	the	Solar	Impulse	boat	afloat.
The	patronage	committee	has	several	eminent	personalities	such	as
the	Prince	of	Monaco,	Al	Gore	and	James	Cameron.

How	should	we	perceive	SI2,	for	the	present	and	the	future?

As	 Piccard	 puts	 it,	 “Solar	 Impulse	 was	 not	 built	 to	 carry
passengers,	but	 to	carry	messages.	We	want	 to	demonstrate	 the
importance	of	 the	pioneering	 spirit,	 to	 encourage	people	 to	question
what	they’ve	always	taken	 for	granted.	The	world	needs	to	 find	new
ways	of	 improving	the	quality	of	human	life.	Clean	technologies	and
renewable	forms	of	energy	are	part	of	the	solution.”
Solar-powered	air	travel	is	not	yet	commercially	practical,	given	the
slow	travel	time,	weather	and	weight	constraints	of	 the	aircraft.
But	 this	 experiment	 should	 spur	 researchers	 to	 get	 faster	 to	 the
scenario	in	which	solar-powered	flying	becomes	the	norm.
As	Al	Jazeera’s	Rob	Reynolds	says,	“The	idea	here	is	not	so	much	that
solar	 planes	 can	 immediately	 replace	 jet	 planes	 powered	 by	 fossil
fuel.	 It	 is	 rather	 to	 give	 the	 pioneers	 of	 the	 technology
inspiration	for	other	uses	of	solar	power.”
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It	 can	 serve	 as	 an	 inspiration	 for	 other	 technological	 solutions	 to
explore	 and	 harness	 the	 power	 of	 renewable	 energy,	 resulting	 in
clean	technology	solutions	to	solve	climate	change.
As	the	Solar	Impulse	website	states,	“If	an	airplane	can	fly	day	and
night	without	fuel,	everybody	could	use	these	same	technologies
on	the	ground	to	save	natural	resources	and	improve	quality	of
life”.

The	message	is	well	delivered	and	well	received.	#futureisclean

((( 	)))
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S&T	-	Can	Elizabeth	reverse	ageing?

With	the	advancement	in	the	field	of	science	and	technology	human
beings	 are	 headed	 towards	 discovering	 the	 things	 that	 were	 once
thought	to	be	impossible.	Gene	therapy,	which	was	initially	used	as	an
efficient	tool	to	deliver	drugs	to	patients,	is	now	being	tested	to	prevent
ageing	in	humans.	In	a	revolutionary	claim,	certain	scientists	now	have
claimed	 to	 have	 successfully	 completed	 the	 first	 gene	 therapy	 against
human	ageing. KNAPPIL
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What	has	Elizabeth	undergone?

Elizabeth	Parrish	 claims	 to	 be	 the	 first	 human	 in	world	history	 to
have	successfully	reversed	the	effects	of	natural	ageing.
Parrish	 first	 underwent	 gene	 therapy	 in	 2015	 -	 one	 designed	 to
protect	against	muscle	mass	 depletion	 that	 is	 inherent	 to	 ageing
and	another	to	fight	stem	cell	depletion	due	to	age-related	diseases.
The	treatment	was	originally	intended	to	demonstrate	the	safety	of
the	latest	generation	of	such	therapies.
The	basis	for	the	success	of	Parrish’s	gene	therapy	is	related	to	the
telomere	 scores	 -	 which	 are	 calculated	 based	 on	 the	 telomere
length	in	white	blood	cells.
Compared	 to	average	T	 -	 lymphocytes	of	 the	American	population
within	the	same	age	range,	44	year	old	Parrish	claims	that	the	gene
therapies	 she	 underwent	 worked	 and	 showed	 that	 it	 reversed	 20
years	of	telomere	shortening.
Bioviva	–	the	company	which	has	treated	Elizabeth	-	is	still	carefully
monitoring	 her	 blood	 and	 will	 continue	 to	 do	 so	 in	 the	 coming
months,	 and	 even	 years,	 to	 ensure	 that	 the	 success	 it	 has	 seen	 in
leukocytes	can	translate	to	the	body’s	other	tissues	and	organs.
If	the	tests	give	positive	results	then	it	can	be	replicated	and	used	on
other	human	beings	as	well.
The	results	-	should	they	prove	to	be	effective	in	the	long-term	and
withstand	due	scientific	scrutiny	-	would	be	the	very	first	successful
demonstration	of	telomere	lengthening	in	any	human.
These	 findings	 were	 independently	 verified	 by	 the	 Brussels-based
non-profit	 HEALES	 (HEalthy	 Life	 Extension	 Company),	 and	 the
Biogerontology	 Research	 Foundation,	 a	 UK-based	 charity
committed	to	combating	age-related	diseases.
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Why,	if	true,	is	this	a	big	deal?

Age-related	 disease	 is	 arguably	 the	 single	 greatest	 challenge	 for
biomedicine	in	the	21st	century.
Some	 of	 aging-associated	 diseases	 are	 atherosclerosis	 and
cardiovascular	 disease,	 cancer,	 arthritis,	 cataracts,	 osteoporosis,
type	2	diabetes,	hypertension	and	Alzheimer’s	disease.
The	 incidence	 of	 all	 of	 these	diseases	 increases	 rapidly	with	 aging
(increases	exponentially	with	age,	in	the	case	of	cancer).
If	humans	could	age	more	slowly,	it	might	be	possible	to	delay	the
onset	and	progression	of	fatal	diseases	as	well	as	add	an	additional
2.2	years	onto	a	person’s	life.	This	means	that	people	would	not	only
live	longer,	but	remain	healthier	in	their	older	years.
It	could	usher	in	a	new	era	of	‘geroscience’	where	doctors	would	no
longer	 fight	 individual	 conditions	 like	 cancer,	 diabetes	 and
dementia,	but	instead	treat	the	underlying	mechanism	–	ageing.
On	the	economic	front,	the	study	suggests	that	the	monetary	value
of	 delayed	 aging	 is	 estimated	 to	 be	 around	 $7.1	 trillion	 over	 50
years.
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Also	 the	 social	 return	 could	 be	 great.	 More	 money	 spent	 on
prevention	would	mean	 less	money	 spent	 on	 treatments.	 And,	 of
course,	it	would	mean	a	healthier,	more	productive	population.

When	does	ageing	begin?

As	we	get	older,	the	number	of	nerve	cells	or	neurons	in	the	brain
decreases.	 We	 start	 with	 around	 100	 billion,	 but	 in	 our	 20s	 this
number	starts	to	decline.
By	40,	we	could	be	 losing	up	 to	10,000	per	day,	affecting	memory,
co-ordination	and	brain	function.
Telomeres	are	sections	of	DNA	at	the	end	of	each	chromosome	that
serve	as	a	cap	to	the	genetic	material.
Their	purpose	is	critical	to	the	life	of	the	cell	in	which	they	serve	as
protective	 buffers	 that	 keep	 the	 ends	 of	 the	 chromosomes	 from
becoming	attached	to	each	other	or	rearranging.
If	 cells	 divided	without	 telomeres,	 they	 would	 lose	 the	 necessary
information	at	the	end	of	each	chromosome	and	this	may	also	lead
to	ageing.	Higher	telomere	scores	indicate	‘younger	cells’.
The	causes	of	ageing	are	unknown;	current	theories	are	assigned	to
the	 damage	 concept,	 whereby	 the	 accumulation	 of	 externally
induced	 damage	 (such	 as	 DNA	 point	 mutations)	 may	 cause
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biological	 systems	 to	 fail,	 or	 to	 the	 programmed	 ageing	 concept,
whereby	internal	processes	(such	as	DNA	telomere	shortening)	may
cause	ageing.

Where	can	gene	therapy	help?

Gene	therapy	is	the	therapeutic	delivery	of	nucleic	acid	polymers	into	a
patient’s	cells	as	a	drug	to	treat	disease.	The	origins	of	gene	therapy	can
be	traced	back	to	the	first	live	attenuated	vaccines	in	the	1950s.

The	first	 therapeutic	use	of	gene	 transfer	as	well	as	 the	 first	direct
insertion	of	human	DNA	 into	 the	nuclear	 genome	was	performed
by	French	Anderson	in	a	trial	starting	in	September	1990.
All	 medical	 procedures	 that	 introduce	 alterations	 to	 a	 patient’s
genetic	makeup	can	be	considered	gene	therapy.
Gene	 therapy	 application	 can	 be	 seen	 mainly	 in	 bone	 marrow
transplantation	and	organ	transplants.
Gene	 therapy	 techniques	have	 the	potential	 to	provide	alternative
treatments	 for	 those	 with	 infertility.	 Recently,	 successful
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experimentation	on	mice	has	proven	 that	 fertility	 can	be	restored
by	using	the	gene	therapy	method.
Athletes	 might	 adopt	 gene	 therapy	 technologies	 to	 improve	 their
performance.	 Gene	 doping	 is	 not	 known	 to	 be	 beneficial	 in
improving	 performance,	 but	 multiple	 gene	 therapies	 may	 have
such	effects.
One	 of	 the	 key	 advantages	 of	 gene	 approaches	 is	 the	 endogenous
production	of	the	therapeutic	molecule.	Furthermore,	targeted	gene
deliver	specifically	into	the	target	tissue	or	only	to	a	certain	cell	type
can	dramatically	decrease	the	likelihood	of	adverse	effects.

Who	are	behind	Elizabeth’s	therapy?

BioViva	appears	 to	have	 taken	 its	 inspiration,	and	 its	basic	genetic
recipes,	from	research	published	by	mainstream	labs.
The	 idea	 for	 extending	 life	 span	 using	 telomerase,	 for	 instance,	 is
based	on	work	by	the	laboratory	of	Maria	Blasco,	a	Spanish	scientist
who	in	2012	showed	that	telomerase	gene	therapy	could	extend	the
life	span	of	mice	by	as	much	as	20	percent.
Parrish	says	 the	second	treatment	she	received	was	“very	similar”
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to	 a	 study	 of	 a	 follistatin	 gene	 therapy	 under	 way	 in	 boys	 with
muscular	dystrophy	at	Nationwide	Children’s	Hospital	in	Columbus,
Ohio.
In	 one	 treatment,	 Parrish	 says,	 she	 received	 injections	 into	 her
muscles	 containing	 the	 gene	 follistatin,	 which	 in	 animal
experiments	 is	 shown	 to	 increase	 muscle	 mass	 by	 blocking
myostatin,	itself	an	inhibitor	of	muscle	growth.
She	 says	 she	 also	 received	 an	 intravenous	 dose	 of	 viruses
containing	 genetic	material	 to	 produce	 telomerase,	 a	 protein	 that
extends	 telomeres,	 a	 component	 of	 chromosomes	 known	 as	 the
“aging	clock.”

How	can	one	never	age?

Physiological	 change,	 or	 the	 “developmental	 inertia,”	 is	 essential
for	human	growth.
The	body	does	not	have	a	“stop	switch”	for	this	development.	There
is	 a	 progressive	 erosion	 of	 internal	 order	 as	 a	 result	 of
developmental	inertia.
Damage	to	one	of	the	genes	that	causes	developmental	inertia	can
stop	one	from	ageing.
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If	we	could	identify	the	gene	and	then	at	young	adulthood	we	could
silence	the	expression	of	developmental	inertia,	find	an	off-switch,
there	 would	 be	 perfect	 homeostasis	 and	 biological	 immortality
would	be	attained.
Instead	of	thinking	of	getting	older	as	an	inevitable	decline,	think	of
it	as	gaining	knowledge	and	wisdom.
The	damage	caused	by	stress	 to	 the	 telomeres	can	be	reversed	by
finding	 effective	 ways	 to	 release	 stress.	 One	 of	 the	 best	 ways	 to
release	stress	is	through	meditation.
People	 who	 habitually	 read,	 write,	 and	 otherwise	 process
information	are	less	likely	to	experience	mental	declines	late	in	life.
Mental	stimulation	is	extremely	valuable	in	slowing	down	cognitive
decline.
The	residents	of	the	island	of	Okinawa	in	Japan	are	known	for	their
longevity.	One	of	the	secrets	to	their	long	lifespans	is	a	practice	they
call	hara	hachi	bu	—	eating	only	until	you	are	80	percent	full.

If	 you	 could,	 would	 you	 really	 want	 to	 live	 forever?	 Think	 about	 it.
Meanwhile,	 make	 the	 best	 out	 of	 the	 time	 you	 have,	 for	 the	 clock	 is
ticking…
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S&T	-	Pneumonia	is	killing	the	future	of	India

With	 over	 3.8	 lakh	 children	 falling	 prey	 to	 pneumonia	 annually	 in
India,	the	situation	cannot	be	more	alarming.	The	government	is	close
to	 introducing	 the	pneumococcal	conjugate	vaccine	 (PCV)	 in	Universal
Immunization	 Program	 (UIP)	 in	 three	 doses	 at	 regular	 intervals.	 It	 is
high	time	India	moves	as	fast	as	it	can		to	counter	this	disease,	which	is
preventable	by	vaccine.	It	owes	this	to	its	children.
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What	are	the	shameful	statistics	on	U5	deaths	in	India?

As	per	 the	Pneumonia	and	Diarrhea	progress	 report	 2014	 of	 the
International	Vaccine	Access	Centre	(IVAC),	India	tops	the	list	of	15
countries	in	terms	of	total	burden	of	Under-Five	(U5)	deaths	due	to
pneumonia.
Besides	 India,	 Nigeria,	 Pakistan,	 the	 Democratic	 Republic	 of	 the
Congo,	 Ethiopia,	 Angola,	 China,	 Afghanistan,	 Indonesia,	 Kenya,
Sudan,	Bangladesh,	Niger,	Chad,	and	Uganda	comprise	the	15-nation
list	in	the	IVAC	report.
In	a	written	reply	to	the	Rajya	Sabha,	Health	Minister	J	P	Nadda	told
that	 as	 per	 the	 report	 of	 child	 health	 epidemiological	 reference
group	 2012,	 it	 is	 estimated	 that	 23%	 of	 all	 U5	 child	 deaths	 are
caused	 by	 pneumonia	which	 accounts	 for	 over	 3.8	 lakh	 deaths	 in
the	country	annually.
Around	 1.26	million	 children	 below	 five	 years	 of	 age	 die	 in	 India
every	 year	 with	 prematurity	 and	 neonatal	 infections	 being	 the
major	causes	accounting	for	almost	57%	of	the	total	deaths.
57	%	of	U5	deaths	occur	in	neonatal	period,	which	is	within	the	first
28	days	of	 life,	 the	major	 causes	being	prematurity	and	 low	birth-
weight,	neonatal	infections,	birth	asphyxia	and	birth	trauma.
In	the	post-neonatal	period,	pneumonia	and	diarrhea	are	found	to
be	the	major	reasons	for	U5	mortality.
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Why	are	so	many	children	dying	of	Pneumonia?

Pneumococcal	 disease	 is	 vaccine	 preventable.The	 children	 are	 still
dying	due	to	the	following	reasons	-

Expensive:	 As	 it	 has	 not	 yet	 been	 introduced	 into	 the	 Universal
Immunization	 Program	 (UIP),	 pneumococcal	 conjugate	 vaccine
(PCV)	 costs	 about	 1,600-3,200	 rupees	 per	 dose,	 making	 it
prohibitively	expensive	for	a	majority	of	the	population.
Lack	 of	 Domestic	 players:	 The	 companies	 that	 are	 offering	 the
vaccine	 are	 foreign	 ones.	 Due	 to	 this	 the	 cost	 of	 the	 vaccine	 is
usually	 high.	 This	 situation	 will	 change	 dramatically	 when	 this
vaccine	 becomes	 affordable	 when	 manufactured	 by	 Indian
companies.
Future	 Impact:	 Even	 after	 the	 treatment,	 each	 illness	 weakens	 a
child’s	 immune	 system	 and	 negatively	 impacts	 their	 physical	 and
cognitive	 development.	 Hence	 in	 future	 the	 baby	 becomes	 more
susceptible	to	other	diseases.
According	 to	 a	 study	 funded	 by	 the	 Bill	 and	 Melinda	 Gates
Foundation,	published	in	medical	journal	_Lancet	_in	October	2014,
of	the	6.3	million	children	who	died	in	their	first	five	years	of	life	in
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2013,	 51.8%	 (3.26	 million)	 died	 of	 infections.	 Pneumonia	 caused
close	to	a	million	deaths,	or	15%	of	the	total.

When	 did	 India	 become	 serious	 about	 preventing	 pneumonia
deaths?

In	 2011,	 the	 Government	 of	 India	 introduced	 the	 Hib-containing
pentavalent	vaccine	in	a	phased	manner.	The	pentavalent	vaccine
provides	 protection	 against	 five	 diseases:	 diphtheria,	 tetanus,
pertussis,	hepatitis	B,	and	Hib.
Between	2011	and	2013,	the	vaccine	was	introduced	in	14	states	and
union	territories.
In	 2013,	 the	National	 Technical	 Advisory	Group	 on	 Immunization
recommended	the	national	scale-up	of	the	vaccine.
Pneumococcal	vaccines	(for	pneumonia)	are	currently	not	included
in	India’s	national	immunization	program.	They	are	only	available
on	 the	 private	 market,	 making	 them	 out	 of	 reach	 for	 the	 most
vulnerable	children.

Note:	Pneumonia	is	caused	by	a	number	of	infectious	agents,	including
viruses,	bacteria,	and	fungi.	Two	of	the	most	common	causes	of	severe
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bacterial	pneumonia	are	Streptococcus	pneumoniae	(pneumococcus)
and	 Haemophilus	 influenzae	 type	 b	 (Hib).Pneumococcus	 and	 Hib
together	 accounted	 for	 approximately	 60%	 of	 pneumonia	 deaths	 in
children	under	the	age	of	5	years.

Where	are	the	shortcomings	in	India’s	immunization	program?

Although	substantial	improvements	have	been	made	in	the	delivery
of	essential	health	services	such	as	immunization,	as	seen	through
the	 success	 of	 polio	 eradication	 and	 more	 recently	 of	 Mission
Indradhanush,	 child	 morbidity	 and	 mortality	 still	 remain	 one	 of
the	gravest	health	loss	burdens	faced	by	India.

Pneumonia	specific	Challenges:

More	 than	 130	 countries	 have	 introduced	 PCV	 since	 2010.	 Among
these,	Pakistan	was	the	first	in	South	Asia	to	introduce	PCV	in	2012,
and	 Afghanistan,	 Nepal	 and	 Bangladesh	 followed	 suit.	 India,
however,	 is	 one	 of	 the	 South	 Asian	 countries	which	 have	 yet	 not
introduced	PCV.
The	 high	 price	 of	 the	 PCV	means	 that	 governments	 aren’t	 able	 to
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afford	 its	 introduction	 in	 their	 public	 immunization	program,	 and
therefore	children	aren’t	being	protected	against	pneumonia.

General	Challenges:

There	 is	 less	 funding	 available	 for	 the	 government	 to	 make
immunization	program	more	effective	and	comprehensive.
The	 coverage	with	 vaccines	 in	National	 Immunization	 Program	 is

suboptimal	 and	 only	 3/5th	 children	 receive	 all	 due	 vaccines	 and

only	3/4th	receive	3	doses	of	DPT	vaccine.
There	 are	 inter-	 and	 intra-state	 variations	 in	 the	 coverage.	 Data
recording	 and	 reporting	 is	 sub-optimal	 and	 disease	 surveillance
system	desires	a	lot	for	improvement.
The	 lack	 of	 supervision	 and	 monitoring	 is	 often	 cited	 and
communication	for	increasing	immunization	coverage	is	limited.

Who	are	 the	domestic	manufacturers	of	 the	PCV	and	who	are	 their
competitors?

Hyderabad-based	 Tergene	 Biotech	 Pvt.	 Ltd,	 Pune-based	 Serum
Institute	of	India	Ltd	and	New	Delhi-based	Panacea	Biotec	Ltd	are
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developing	 PCVs.	 Serum	 and	 Panacea	 have	 received	 funding
support	from	the	Bill	and	Melinda	Gates	Foundation	while	Tergene
has	 survived	 on	 funds	 from	 Biotechnology	 Industry	 Research
Assistance	Council	(Birac)	and	Aurobindo	Pharma	Ltd.
Birac,	 under	 the	 department	 of	 biotechnology	 of	 the	 ministry	 of
science	 and	 technology,	 has	 the	 mandate	 to	 strengthen	 and
empower	research	capacities	of	biotech	entrepreneurs	and	provide
an	enabling	ecosystem.
If	 everything	 goes	 according	 to	 the	 plan,	 the	 PCV	 developed	 by
domestic	manufacturers	would	hit	the	market	by	2018	end.
These	Indian	companies	are	pitted	against	 formidable	rivals	 in	the
form	 of	 US-based	 Pfizer	 Inc.	 and	 UK-based	 GlaxoSmithKline	 Plc.
(GSK),	which	already	have	pneumococcal	vaccines	in	the	market.
Pfizer’s	PCVs	Prevnar7	and	Prevnar13	are	blockbusters,	with	sales
of	 $4.5	 billion	 globally	 in	 the	 year	 ended	 December	 2014,	 while
GSK’s	Synflorix	posted	sales	of	620	million.

How	will	it	help	to	have	PCV	as	part	of	our	immunization	program?
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Both	 the	 World	 Health	 Organization	 (WHO)	 and	 the	 Indian
Academy	 of	 Pediatrics	 (IAP)	 have	 recommended	 PCV	 for	 use	 in
national	immunization	program.
Studies	in	countries	such	as	the	U.S.	have	shown	a	77%	decrease	in
invasive	 pneumococcal	 disease	 among	 children	 under	 age	 five	 in
the	years	following	PCV	introduction.
The	return	on	investment	for	immunization	is	also	significant.	A
recent	 study	covering	94	 low-	and	middle-income	countries	 found
that,	 for	$1	 invested	 in	childhood	 immunization,	we	can	expect	 to
save	about	$16	in	healthcare	costs,	lost	wages	and	lost	productivity
due	 to	 illness	 and	 death.	 When	 we	 account	 for	 the	 full	 value	 of
people	 living	 longer,	 healthier	 lives	 that	 return	 rises	 to	 $44	 per
dollar	invested.
By	 preventing	 the	 onset	 of	 disease,	 vaccines	 help	 avert	 the	 direct
and	 indirect	 medical,	 and	 lost	 productivity	 costs.	 Immunization
enables	children	to	have	better	physical,	cognitive	and	educational
development	 thereby	 promoting	 a	 healthy	 and	 productive
population.
Case-in-Point:	 Already,	 the	 measles	 and	 Hemophilus	 influenzae
vaccines,	 a	 part	 of	 UIP,	 have	 succeeded	 in	 averting	 hundreds	 of
thousands	of	pneumonia	deaths	due	to	these	pathogens.
Immunization	is	a	cost-effective	public	health	intervention	and	PCV
is	 the	need	of	 the	hour	 in	reducing	 the	burden	of	pneumonia	and
consequent	child	mortality.

((( 	)))
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S&T	-	NAVIC	–	the	desi	GPS	is	ready

The	 seventh	 and	 final	 satellite	 of	 the	 Indian	 Regional	 Navigation
Satellite	System,	the	IRNSS	1G,	has	been	put	into	a	sub	geosynchronous
transfer	 orbit.	 IRNSS	 -	 India’s	 own	 navigational	 system	 -	 will	 now	 be
called	 NAVIC	 (Navigation	 with	 Indian	 Constellation),	 Prime	 Minister
Narendra	Modi	announced.	ISRO	has	completed	yet	another	landmark
mission	 as	 India	 joins	 a	 select	 group	 of	 nations	 with	 their	 own
navigation	systems.KNAPPIL
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What	is	IRNSS	(or	NAVIC)?

The	 Indian	Regional	Navigation	 Satellite	 System	or	 IRNSS	with	 an
operational	name	of	NAVIC	(Navigation	with	Indian	Constellation)	is
an	 Indian	 developed	Navigation	 Satellite	 System	 that	 is	 used	 to
provide	 accurate	 real-time	 positioning	 and	 timing	 services	 over
India	and	region	extending	to	1500	km	around	India.
The	 fully	 deployed	 NAVIC	 system	 consists	 of	 3	 satellites	 in	 GEO
(Geostationary)	orbit	and	4	satellites	 in	GSO	(Geosynchronous)
orbit,	 approximately	 36,000	 km	 altitude	 above	 earth	 surface.
However,	 the	 full	 system	comprises	nine	 satellites,	 including	 two
on	the	ground	as	stand-by.
The	navigation	system,	which	will	 cost	about	Rs.	1,400	crores,	will
help	provide	locational	specificity.	The	satellites	will	continuously
beam	 down	 data	 that	 can	 be	 read	 by	 hand-held	 instruments	 or
smart	phones.
With	an	accuracy	of	better	 than	20	m	being	claimed	by	 ISRO,	 the
navigation	 system	 will	 be	 offered	 as	 an	 open	 or	 Standard
Positioning	 Service	 and	 a	 superior,	 coded	 Military	 Restricted
Service.
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Why	does	India	need	IRNSS?

India	learnt	a	lesson	in	1999.

When	Pakistani	 troops	 took	positions	 in	Kargil	 in	1999,	one	of	 the
first	things	Indian	military	sought	was	GPS	data	for	the	region.	The
space-based	navigation	 system	maintained	 by	 the	US	 government
would	 have	 provided	 vital	 information,	 but	 the	 US	 denied	 it	 to
India.	A	need	for	an	indigenous	satellite	navigation	system	was	felt
earlier,	 but	 the	 Kargil	 experience	 made	 the	 nation	 realise	 its
inevitability.

The	requirement	of	such	a	navigation	system	is	driven	because	access	to
foreign	government-controlled	global	navigation	satellite	systems	is	not
guaranteed	 in	 hostile	 situations,	as	 happened	 to	 the	 Indian	military
depending	on	American	GPS	during	the	Kargil	War.

Geopolitical	needs	mandate	that	some	countries	can	deny	India	the
service	 in	 times	 of	 conflict.	 It	 is	 also	 a	way	 of	 arm	 twisting	 and	 a
country	should	protect	itself	against	that.

There	are	three	other	reasons:

To	avoid	over-dependence	on	the	United	States,	which	has	a	history
of	aligning	with	Pakistan	during	war	situations.
Openly	available	GPS	‘products’	are	suitable	only	for	the	civilian	use
and	have	very	little	utility	for	defense	purposes.
Satellite	navigation	offers	various	commercial	opportunities.

Take	a	bow	ISRO,	for	ensuring	that	India	will	never	have	to	depend	on
any	other	country’s	goodwill	to	track	down	the	infiltrators	on	its	soil.
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When	did	IRNSS	project	commence?

The	first	satellite,	IRNSS-1A,	was	launched	on	July	1,	2013,	while	the
IRNSS-1B	was	launched	in	April	2014,	the	IRNSS-1C	in	October	that
year	 and	 the	 IRNSS-1D	 on	 March	 28	 last	 year.	 IRNSS-1E	 was
launched	 this	 January;	 IRNSS-1F	 in	March	 and	now,	 the	 seventh	 -
the	IRNSS-1G	-	has	been	launched	too.
The	 six	 satellites	 launched	 earlier	 are	 already	 operational.	 While
five	satellites	are	sufficient	to	start	operations	of	the	IRNSS	system,
the	 remaining	 two	 are	 needed	 to	 make	 the	 signal	 available	 24x7
with	both	accuracy	and	precision.
Note:	The	four	other	countries/blocs	that	have	their	own	navigation
satellite	 systems	 are	 the	 US	 (GPS),	 Russia	 (GLONASS),	 China
(Beidou)	and	the	European	Union	(Galileo).
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Where	can	NAVIC	be	used?

Some	 of	 the	 applications	 provided	 by	 IRNSS/NAVIC	 would	 be
terrestrial,	 aerial	 and	 marine	 navigation,	 disaster	 management,
vehicle	 tracking	 and	 fleet	 management,	 integration	 with	 mobile
phones,	 precise	 timing,	 mapping	 and	 geodetic	 data	 capture,
terrestrial	 navigation	 aid	 for	 hikers	 and	 travellers,	 and	 visual	 and
voice	navigation	for	drivers.

The	IRNSS	would	provide	two	services,	with	the	Standard	Positioning
Service	open	for	civilian	use,	and	the	Restricted	Service	(an	encrypted
one)	for	authorized	users	(including	the	military).

The	 restricted	 user	 signal	 which	 will	 be	 encrypted	 will	 be	 very
useful	for	the	military,	especially	to	target	missiles.

The	uses	of	NAVIC	are	similar	to	that	of	any	standard	satellite	navigation
system:

Navigation:	 The	 familiar	 car	 or	 cell	 phone	 ‘GPS’,	 navigation	 for
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ships	or	boats,	fleet	management,	navigation	for	aircraft,	for	hiking
and	even	for	other	satellites.	The	pirate	problem	in	Gulf	of	Aden	is
an	example	where	knowing	the	precise	location	of	ships	is	crucial.
Surveying	and	Town/Construction	Planning:	Precision	pinpointing
of	geographical	locations	can	be	used	to	set	markers.	GIS	is	another
use.
Disaster	 Management:	 Rescue	 operations	 can	 be	 aided	 by	 the
IRNSS.	Also,	techniques	are	available	to	detect	fault	movements	and
land	deformation.
Clock	 Reference:	 NAVIC	 can	 provide	 synchronised	 time
information.
Games	and	Recreation:	 Features	 such	 as	 ‘Geotagging’	 of	 pictures,
location	based	games	can	be	used	on	devices.
Security:	As	suggested	in	the	question,	vehicle	tracking,	tracking	of
animals	and	tracking	of	criminals	can	be	done	using	NAVIC	too.
Agriculture:	Precision	agriculture	 takes	 into	account	 the	soil	 type,
weather	and	crop	and	helps	in	increasing	the	output.

Who	else	is	in	the	fray?
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India	 is	 the	 fourth	 country	 after	USA,	 Russia	 and	 China	 to	 have	 a
satellite-based	 navigation	 system.	 Europe	 too	 has	 its	 own	 sat-nav
system.
The	system	is	similar	to	the	GPS	of	the	US	which	has	24	satellites,
Glonass	 of	 Russia	 (24	 satellites),	Galileo	 of	 Europe	 (27	 satellites)
and	China’s	Beidou	(35	satellites).
Japanese	Quasi	Zenith	Satellite	System	is	also	in	the	making.
The	 Russian	 system	 called	 GLONASS	 is	 one	 of	 the	 oldest
navigational	 systems	 and	was	 dormant/semi	 active	 for	 few	 years,
particularly	after	the	disintegration	of	the	erstwhile	USSR.	However,
the	system	is	now	operational.
Galileo	 was	 announced	 and	 officially	 began	 during	 2003,	 but
economic	compulsions	have	delayed	 this	project	 significantly.	Out
of	 the	 proposed	 30	 satellite	 constellations,	 currently	 only	 four
operational	satellites	are	out	in	space.
China’s	 fourth-generation	 Beidou	 Navigation	 chips	 are	 capable	 of
locating	 within	 an	 accuracy	 of	 2.5	 metres,	 higher	 than	 the
international	standard.

How	will	NAVIC	help	India	take	on	China?
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In	 a	 clear	 sign	 of	 pragmatism,	 China	 launched	 its	 alternative	 satellite
system	 few	years	 back	 to	 counter	GPS	 (owned	by	USA)	 and	GLONASS
(owned	by	Russia).	Called	Beidou,	 this	 system	 is	now	being	offered	by
China	to	Asian	countries	as	a	free	service.	But,	China	is	not	offering	free
lunches	to	anyone;	 this	decision	by	China	has	also	hidden	dimensions.
Once	 established,	 China	 could	 use	 Beidou	 system	 signals	 to	 track	 the
critical	 infrastructure	 of	 concerned	 countries.	 Also,	 it	 could	 use	 this
service	to	its	advantage	during	hostile	times.

India’s	alternative	 to	 this	 system,	NAVIC	–	when	 fully	 functional	 –
will	 help	 India	 become	 self-sufficient	 in	 this	 field	 and	 would	 also
help	resolve	various	strategic	requirements.
However,	 it	 is	 important	 for	 India	 to	 expand	 its	 navigational
network	 further.	 The	 civilian	 market	 for	 satellite	 navigation	 is
expected	to	expand	exponentially.
Also,	 the	 increasing	 military	 utility	 of	 such	 a	 system	 cannot	 be
overlooked,	particularly	when	China	is	making	rapid	inroads	in	this
field.
The	 Beidou	 navigation	market	 is	 estimated	 to	 be	 around	 US$	 4-6
billion	and	likely	to	grow	further.	So,	there	is	a	lot	of	money	to	be
made	as	well.
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S&T	-	Laser	technology	unveils	the	mystery	of	Angkor	Wat

Researchers	 are	 retelling	 the	 story	 of	 Angkor	 Wat	 in	 Cambodia,	 a
spectacular	temple	complex	built	 in	the	12th	century	by	Suryavarman
II.	 LiDAR	 technology	 exposes	 sprawling	 metropolis	 surrounding	 this
ancient	Cambodian	temple.	Researchers	have	used	ground-penetrating
radar	 along	 with	 airborne	 laser	 scanning	 (LiDAR)	 technology,	 and
targeted	excavation	to	discover	the	truth	about	Angkor	Wat.	What	has
emerged	has	nearly	rewritten	the	fascinating	history	of	Angkor	Wat.
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What	necessitated	this	study	by	laser?

The	LiDAR	mission	was	conceived	to	fill	in	the	blank	spaces	on	the
map	of	Angkor	as	 the	map	moves	 towards	 the	 jungle	 just	 outside
the	walls	of	Angkor	Wat,	as	per	one	of	the	researchers.
From	March	to	May	2015,	LiDAR	flights	expanded	laser	mapping	of
northern	Cambodia	to	a	total	area	of	2,000	square	kilometers.
Researchers	 wanted	 to	 see	 if,	 like	 Angkor	 Wat,	 other	 ancient
temples	in	the	region	sat	in	the	center	of	dispersed	settlements	tied
together	by	reservoirs,	canals	and	ponds.
While	a	lot	of	the	city	is	buried	beneath	the	ground,	it	 impacts	the
surface	 in	 subtle	 ways.	 The	 movements,	 activities	 and	 actions	 of
these	 people	 hundreds	 of	 years	 ago	 remain	 inscribed	 into	 the
landscape.
None	of	 the	 lumps	 and	bumps	 and	dips	 on	 the	 surface	make	 any
kind	 of	 sense,	 but	 once	 you	 see	 the	 LiDAR	 imagery,	 it’s	 strikingly
evident	 that	 what	 you’re	 looking	 at	 are	 the	 remains	 of	 a	 city
associated	with	Angkor	Wat.
What	 LiDAR	 takes	 away	 is	 a	 little	 of	 the	 Indiana	 Jones	 stuff	 of
whacking	through	cactus,	spiders,	thorny	trees	and	mud	puddles.
Lower	 costs	 over	 the	 last	 decade	 have	 made	 the	 technology
accessible	to	archaeologists.KNAPPIL
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Why	are	the	revelations	extremely	surprising?

Finding	 that	 Angkor	 Wat	 extended	 far	 beyond	 its	 moat	 was
unexpected.	The	layout	of	houses	and	streets	continues	beyond	the
moated	confines	of	the	temple.
Just	 beyond	 one	 side	 of	 the	 roughly	 1.3-kilometer-square	 moat
surrounding	 the	 temple,	 the	 researchers	 found	 six	 massive	 and
mysterious	 lines	of	earth	arranged	 in	precise	coils	—	as	well	as
adjacent	 areas	 where	 later	 canal	 construction	 had	 apparently
destroyed	two	more	coiled	mounds.
On-the-ground	 research	 found	 evidence	 of	 unexplained	 towers,
built	 and	 then	 demolished	 during	 Angkor	 Wat’s	 construction,	 as
well	as	defensive	platforms	used,	perhaps,	to	fight	off	invaders.
LiDAR	revealed	a	grid	of	pathways	forming	four	rectangular	blocks,
each	the	size	of	a	small	town,	that	encircle	the	main	temple	inside
the	moat.
Earthen	mounds	and	an	estimated	250	to	300	ponds	—	now	dried-
out	depressions	on	the	forest	floor	—	dotted	these	gridded	areas.
LiDAR-guided	 excavations	 within	 the	 moat’s	 boundary	 upended
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ideas	about	who	lived	on	temple	grounds.	Rather	than	religious	or
political	 bigwigs,	 residents	 were	 workers	 who	 kept	 the	 place
running.
Discoveries	 at	 Greater	 Angkor	 shatter	 a	 long-standing
assumption	 that	 urban	 sprawl	 was	 impossible	 without
mechanical	forms	of	transportation
LiDAR	unveiled	long	banks	of	earth	that	formed	six	well-preserved
coiled	 or	 spiral-shaped	 patterns.	 Each	 formation	 is	 roughly	 1
kilometer	long	and	0.5	kilometers	wide,	or	about	10	times	the	length
and	width	of	a	 football	 field.	Nothing	 like	 the	 shape	and	design	of
these	spirals	has	been	seen	anywhere	else.

When	did	construction	begin	and	how	did	it	evolve?

The	available	evidence	suggests	that	the	construction	of	Angkor	Wat
was	a	 late	event	 in	 the	history	of	Angkor,	either	between	AD	1297
and	 1585,	 or	 perhaps	 sometime	 between	 AD	 1585	 and	 the	 1630s.
Either	date	makes	the	defences	of	Angkor	Wat	one	of	the	last	major
constructions	at	Angkor	and	is	perhaps	indicative	of	its	end.
Although	Angkor	Wat	appears,	at	first	glance,	to	be	a	mass	of	stone
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with	a	central	causeway,	 it	actually	consists	of	a	series	of	elevated
towers	and	covered	galleries	on	different	levels	connected	by	stairs.
The	 temple	 has	 a	 213-foot-tall	 (65	 meters)	 central	 tower	 that	 is
surrounded	by	four	smaller	towers	and	a	series	of	enclosure	walls.
Angkor	 Wat’s	 former	 towers	 were	 intentionally	 destroyed.
Radiocarbon	dating	of	burned	wood	from	the	foundations	suggests
the	towers	were	built	around	the	time	that	work	started	on	Angkor
Wat.	 Demolition	 occurred	 when	 Angkor	 Wat’s	 outer	 wall	 and
western	gate	were	completed.
The	 radar	machine	 identified	what	 looked	 like	 the	 foundations	 of
eight	 towers.	 Excavations	 in	 2010	 and	 2012	 confirmed	 their
existence.
Of	the	eight	towers,	four	formed	a	square	that	stood	within	a	larger
square	 formed	by	 the	 four	others.	Angkor	Wat	 itself	 features	 four
towers	arranged	in	a	square	around	a	central	tower.
Foundation	 remains	 lie	 roughly	21	meters	belowground,	 about	 10
times	as	deep	as	an	Olympic	swimming	pool.
Each	 cross-shaped	 foundation,	 held	 in	 place	 by	 walls	 made	 of	 a
reddish	rock	called	 laterite,	had	a	square	central	section	bound	by
porches	jutting	out	on	each	side.
The	gateway	towers	may	have	served	as	an	outline	of	Angkor	Wat’s
permanent	towers.	Intact	shrine	towers	from	other	Khmer	Empire
sites,	which	were	dedicated	to	various	gods,	feature	side	porches.
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Where	are	 the	similarities	between	the	rise	and	 fall	of	Angkor	Wat
and	Maya?

Lidar	 surveys	of	west-central	Belize	 in	2009	and	2013	 showed	 that
the	 ancient	 Maya	 city	 of	 Caracol	 sprawled	 across	 now-forested
landscape	much	as	Greater	Angkor	did.
Laser	 maps	 revealed	 farming	 terraces,	 housing	 tracts	 and	 roads
leading	 to	 public	 plazas	 that	 ranged	 far	 beyond	 Caracol’s	 urban
center.
A	dense	urban	area,	incorporating	agricultural	fields	into	a	planned
city,	 spread	10	kilometers	 in	 all	 directions	 from	central	 Caracol	 in
650.	 At	 1,000	 square	 kilometers,	 Greater	 Angkor	 covered	 a	 much
larger	area	than	Caracol.
In	 the	 tropical	 regions	 of	 southern	 Asia,	 Southeast	 Asia	 and	 the
southern	Maya	lowlands,	the	management	of	water	was	crucial	to
the	 maintenance	 of	 political	 power	 and	 the	 distribution	 of
communities	in	the	landscape.
Unable	to	supply	enough	water,	political	systems	at	Greater	Angkor
and	 other	 tropical	 cities	 crumbled.	 But	 societies	 didn’t	 vanish	 like
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the	Mayans.	Farmers	reorganized	 into	smaller	communities	based
near	coasts	and	along	major	rivers.	Cultivation	continued	 in	 fields
that	had	once	been	part	of	massive	cities.

Who	was	Suryavarman	II?

Suryavarman	 II	 posthumously	 named	Paramavishnuloka,	 was	 a
Khmer	 king	 of	 the	Khmer	 Empire	 from	 1113	AD	 to	 1145-1150	AD
and	 the	builder	of	Angkor	Wat,	 the	 largest	religious	monument	 in
the	world	which	he	dedicated	to	the	Hindu	God	Vishnu.
Suryavarman	defeated	rival	claimants	to	the	throne	and	established
sole	rule	over	Cambodia	by	1113,	reuniting	the	country	after	more
than	50	years	of	unrest.
The	king	was	a	religious	reformer	who	blended	the	mystical	cults	of
Vishnu	 and	 Shiva,	 supreme	 Hindu	 deities,	 and	 promulgated
Vaishnavism	as	 the	official	religion,	rather	 than	Buddhism,	which
had	briefly	flourished	under	his	predecessors.
In	 1116	 Suryavarman	 resumed	 diplomatic	 relations	 with	 the
Chinese,	 who	 officially	 recognized	 his	 kingdom	 as	 their	 vassal	 in
1128.
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From	1123	until	1136	Suryavarman	waged	a	series	of	unsuccessful
campaigns	 against	 Dai	 Viet,	 the	 Vietnamese	 kingdom	 that	 had
asserted	its	independence	from	China	in	939.
Suryavarman	 persuaded	 the	 kingdom	 of	 Champa	 to	 assist	 him	 in
these	 efforts,	 but	 in	 1136	 the	 Cham	 king,	 Jaya	 Indravarman	 III,
defected	and	made	an	alliance	with	the	Vietnamese.
Suryavarman	deposed	the	Cham	king	in	1144	and	annexed	Champa
in	 the	 following	 year.	 The	 Chams,	 under	 a	 new	 leader,	 King	 Jaya
Harivarman	 I,	 defeated	 Khmer	 troops	 in	 a	 decisive	 battle	 at
Chakling,	near	Phan	Rang,	in	southern	Vietnam.
In	1150	Suryavarman	died	in	the	midst	of	a	new	campaign	against
Champa,	leaving	his	people	exhausted	by	war	and	victimized	by	the
once-subservient	Chams,	who	eventually	ravaged	Angkor.

How	does	LiDAR	work?

The	 principle	 behind	 LiDAR	 (Light	 Detection	 And	 Ranging)	 is	 to
project	a	small	light	at	a	surface	and	measure	the	time	it	takes	to
return	to	its	source.
Light	travels	very	fast	-	about	300,000	kilometres	per	second,	186,000
miles	per	second	or	0.3	metres	per	nanosecond	so	turning	a	light	on

KNAPPIL
Y

620



appears	 to	 be	 instantaneous.	 The	 equipment	 required	 to	measure
this	needs	to	operate	extremely	fast.
The	calculation	for	measuring	how	far	a	returning	light	photon	has
travelled	to	and	from	an	object	is	quite	simple:	Distance	=	(Speed	of
Light	x	Time	of	Flight)	/	2
The	LiDAR	 instrument	 fires	rapid	pulses	of	 laser	 light	at	a	 surface,
some	at	up	to	150,000	pulses	per	second.	A	sensor	on	the	instrument
measures	the	amount	of	time	it	takes	for	each	pulse	to	bounce	back.
Light	 moves	 at	 a	 constant	 and	 known	 speed	 so	 the	 LiDAR
instrument	can	calculate	the	distance	between	itself	and	the	target
with	high	accuracy.
By	 repeating	 this	 in	 quick	 succession	 the	 instrument	 builds	 up	 a
complex	‘map’	of	the	surface	it	is	measuring.
With	 airborne	 LiDAR	 other	 data	 must	 be	 collected	 to	 ensure
accuracy.	As	 the	sensor	 is	moving	height,	 location	and	orientation
of	the	instrument	must	be	included	to	determine	the	position	of	the
laser	pulse	at	the	time	of	sending	and	the	time	of	return.	This	extra
information	is	crucial	to	the	data’s	integrity.
With	 ground	 based	 LiDAR	 a	 single	 GPS	 location	 can	 be	 added	 for
each	location	where	the	instrument	is	set	up.
There	 are	 two	 types	 of	 LiDAR	 detection	 methods:	 Direct	 energy
detection,	also	known	as	incoherent,	and	Coherent	detection.
LiDAR	 systems	 use	 four	main	 components:	 Lasers,	 Scanners	 and
Optics,	 Photodetector	 and	 receiver	 electronics,	 Navigation	 and
positioning	systems.

((( 	)))
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S&T	-	Kalvari	sea	trials	begin

India’s	 first	 new	 conventional	 submarine	 in	 16	 years	 -	 the	 Kalvari	 -
finally	 began	 its	 sea	 trials	 on	 Sunday,	 giving	 a	much-needed	 boost	 to
Project	75	of	Indian	Navy.	While	the	trials	will	be	followed	by	a	number
of	other	sea	trials	-	surface	trials,	diving	trials,	weapon	trials,	noise	trials
–	Kalvari	 (Tiger	Shark)	paves	the	way	for	five	other	submarines	which
will	follow	the	lead	of	Kalvari.

What	is	unique	about	the	Kalvari	class	submarines?
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‘Kalvari’	 is	 the	 first	 of	 the	 6	 French	 Scorpene	 class	 submarines
being	 built	 at	 the	 Mazagon	 Dock	 Shipbuilders	 Ltd	 (MDL)	 for	 the
Indian	navy.

The	uniqueness	 of	 these	 submarines	 lies	 in	 their	 following	 state-of-art
features:

These	 include	 superior	 stealth	 to	 launch	 a	 crippling	 attack	 on
enemies	 with	 precision-guided	 weaponry,	 including	 torpedoes,
tube-launched	anti-ship	missiles	both	underwater	and	on	surface.
These	 submarines	 are	designed	 to	operate	 in	 all	 areas	 including
the	 tropics,	 and	 encompass	 all	 means	 and	 communications	 to
ensure	 interoperability	 with	 other	 components	 of	 a	 Naval	 Task
Force.
They	 can	 undertake	 multifarious	 missions	 like	 anti-surface
warfare,	 anti-submarine	 warfare,	 intelligence	 gathering,	 mine
laying,	area	surveillance,	etc.
This	 submarine	 class	 is	 built	 from	 special	 steel	 capable	 of
withstanding	high-yield	stress	with	high	tensile	strength	that	allows
them	 to	 bear	 high	 hydrostatic	 force	 and	 enable	 deep	 diving	 for
enhanced	stealth.

Kalvari	 is	 built	 as	 per	 the	 modular	 construction	 principle,	 which
divided	the	design	into	a	number	of	sections	and	built	them	in	parallel.

It	is	equipped	with	weapons	launching	tubes	(WLT),	and	its	weapons
can	 be	 easily	 reloaded	 at	 sea	 with	 special	 handling	 and	 loading
equipment.	 The	 array	 of	 weapons	 and	 complex	 sensors	 fitted	 on
board	 are	 managed	 by	 a	 high	 technology	 combat	 management
system.
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Why	is	‘Project	75’	critical	to	Indian	Navy?

The	 Scorpene	 class	 submarines	 are	 being	 built	 under	 the	 secretive
Project	75.	It	is	critical	for	Indian	Navy	due	the	following	reasons:

Replacement	 Needs:	 The	 project	 was	 mainly	 necessitated	 by	 the
dwindling	 number	 of	 submarines	 in	 the	 Indian	 Navy.	 The	 Navy
needed	replacement	for	the	older	Sindhughosh	and	Shishumar	class
of	submarines.
Latest	Technology:	It	gets	latest	of	French	conventional	submarine
building	 technology	 as	 Scorpene	 represents	 the	 state-of-the-art
craftsmanship	in	conventional	submarine	design	and	construction.
Technology	 Transfer:	 The	 submarines	 are	 to	 be	 manufactured
under	 a	 technology	 transfer	 agreement	 by	 the	 state-owned	MDL.
Transfer	 of	 Technology	 (ToT)	will	 involve	 training	MDL	 engineers
and	 technicians	 in	 France	 as	 well	 as	 training	 in	 Indian	 Navy
personnel	 in	 operating	 and	 maintaining	 these	 sophisticated
submarines.
Infrastructure	 development:	 With	 new	 technology	 came	 new
tasks	and	it	helped	in	the	development	of	related	infrastructure	by
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upgrading	 the	 welding	 stations	 and	 other	 machinery	 in	 a	 time
bound	manner.
Boost	to	‘Make	in	India’:	Both	ToT	and	building	the	submarines	in
India	will	 boost	Make	 in	 India	 campaign.Also,	 it	 could	 help	 India
test,	 DRDO-developed	 air	 independent	 propulsion	 (AIP)	 system,
which	could	be	incorporated	into	last	2	submarines	of	this	class.

When	did	India	choose	to	go	ahead	with	the	Scorpene	subs?

In	 November	 2002	 the	 Government	 approved	 a	 long	 term
perspective	 plan	 for	 indigenous	 construction	 of	 submarines	 and
acquisition	of	national	competence	 in	submarine	building.	Project
75	is	part	of	this	plan.
The	deal	was	 signed	only	 in	2005	as	 India	was	pressing	Paris	 to
stop	 the	 sales	 of	 French	weapons	 to	Pakistan	before	 clinching
the	Scorpene	deal.
Under	 pressure	 from	 the	 Indian	 Navy	 and	 facing	 an	 ultimatum
from	 the	 French	 government,	 Indian	 Defense	 Ministry	 agreed	 to
buy	the	6	Scorpene	submarines	for	$	4.6	billion,	which	is	$1.4	billion
more	than	the	price	tag	negotiated	in	2002.
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The	increased	cost	was	blamed	on	the	prolonged	negotiations	that
invalidated	the	$3.2	billion	price	tag	agreed	in	2002.
The	construction	of	the	first	submarine	started	on	23	May	2009.	The
project	is	running	four	years	behind	schedule.	The	reasons	for	delay
are	 bureaucratic	 hurdles,	 lack	 of	 political	 will	 and	 delayed	 price
negotiations.
This	project	was	reviewed	and	necessary	action	was	taken	to	make
up	 for	 the	 delay	 by	 the	 new	 government	 under	 Prime	 Minister
Narendra	Modi.

Where	is	the	need	for	Indian	Navy	to	upgrade	its	submarines?

The	need	for	India	to	upgrade	and	increase	the	number	of	submarines	is
mainly	 due	 to	 China’s	 increasing	 undersea	 activities	 in	 Indian	 Ocean
Region	(IOR)	and	South	China	Sea	(SCS).

It	is	said	by	the	Indian	Navy	Officials	that	Chinese	submarines	have
been	sighted	on	an	average	 four	 times	every	 three	months.	Some
are	seen	near	India’s	Andaman	and	Nicobar	Islands	that	lie	near	the
Malacca	Straits,	 the	 entry	 to	 the	 South	China	 Sea	 through	which
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more	than	80	%	of	China’s	fuel	supplies	pass.
Also,	IOR	is	an	area	through	which	the	majority	of	the	global	trade
happens.	Hence,	the	stability	of	the	region	is	of	utmost	importance
to	 Indian	 diplomatic,	 security	 and	 economic	 interests.	 So	 having
submarines	in	IOR	helps	India	in	these	aspects.
Both	the	United	States	and	India	are	growing	concerned	at	the	reach
and	ambition	of	 the	Chinese	navy,	which	 is	 taking	an	 increasingly
assertive	stance	in	the	SCS	and	is	challenging	India’s	domination	in
the	IOR.
For	the	same	reason,	India	and	the	United	States	are	in	talks	to	help
each	other	track	submarines	in	the	IOR	and	planning	to	hold	talks
on	 anti-submarine	 warfare	 (ASW),	 an	 area	 of	 sensitive	 military
technology	and	closely	held	tactics	that	only	allies	share.

Who	all	have	their	presence	in	IOR?

China	 and	 India	 are	 competing	with	 each	 other	 to	 strengthen	 ties
with	smaller	regional	states	to	secure	their	respective	security	and
economic	interests.
Small	 regional	 states,	 such	 as	 Bangladesh,	 Maldives,	 Myanmar,
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Seychelles	and	Sri	Lanka	are	recipients	of	both	Chinese	and	Indian
aid	and	investment,	primarily	for	their	transport	and	infrastructure
development.
Global	 powers	 from	outside	 of	 the	 region	 also	have	 an	 interest	 in
maintaining	the	ocean’s	security.
The	United	States	operates	a	naval	support	facility,	Diego	Garcia,	on
UK-leased	territory	in	the	central	Indian	Ocean.
France	maintains	a	presence	in	the	region	from	Reunion,	its	Indian
Ocean	island	outpost.
Australia	has	a	modern	naval	force	operating	in	the	ocean,	and	the
IOR	 is	 increasingly	 featured	 in	 defense,	 national	 security,	 and
maritime	strategies	developed	in	Canberra.

Who	is	building	Kalavari?

Mazagon	 Dock	 Limited	 (MDL)	 is	 building	 all	 the	 Scorpene
submarines	under	Project	75.
It	 is	 India’s	 prime	 shipyard.	 It	 manufactures	 warships	 and
submarines	 for	 the	 Indian	 Navy,	 and	 offshore	 platforms	 and
associated	 support	 vessels	 for	 offshore	 oil	 drilling.	 It	 also	 builds
tankers,	cargo	bulk	carriers,	passenger	ships	and	ferries.
Kalvari	 is	expected	 to	be	 inducted	 into	 Indian	Navy	by	September
2016	and	the	rest	of	submarines	by	2020	with	9	months	gap	for	each
submarine.
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How	is	submarine	modernization	the	strategic	need	of	the	hour?

These	 up	 gradation	 and	 modernization	 efforts	 would	 protect
security,	economic,	strategic	and	diplomatic	interests	of	India.
It	 enhances	 India’s	 security	 by	 strengthening	 the	 range	 and
endurance	 of	 its	 vessels,	 incorporate	 stealth	 features,	 facilitate
network-centric	 operations	 and	 carry	 a	 more	 lethal	 and	 longer
range	of	cruise	missiles.
They	will	 enhance	 the	 country’s	 ability	 to	 conduct	expeditionary
operations	and	humanitarian	missions.
First	and	foremost	is	the	need	to	protect	India’s	vast	7,500	kilometer
coastline	 and	 exclusive	 economic	 zone	 that	 exceeds	 two	million
square-kilometers.
India’s	major	trade	happens	via	sea.	Hence	having	submarines	with
latest	 technology	helps	 in	protecting	 India’s	 trade	 interests.	 It	 also
helps	in	dealing	with	piracy	threats.
Recently,	there	have	been	growing	instances	of	the	Chinese	making
their	presence	felt	in	the	IOR.	This	is	a	wakeup	call	for	India.
Competitive	 naval	 diplomacy,	 while	 moving	 away	 from	 a
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traditionally	defensive	maritime	posture,	is	the	need	of	the	hour.

((( 	)))
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S&T	-	Rajasthan	finds	its	first	geothermal	well

The	earth	scientists	have	discovered	a	natural	hot	well	in	the	premises
of	 Bhuraram,	 a	 resident	 of	 Bichardi	 village	 of	 Rajasthan.	 The
temperature	of	the	well	is	above	58°C	even	during	extreme	winter	days.
This	is	perhaps	the	first	of	its	kind	well	to	be	reported	in	the	state	which
is	not	expected	to	have	such	‘geothermal’	wells,	being	far	from	tectonic
plates.
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What	has	Bhuraram	found?

Bhuraram,	a	poor	farmer,	has	found	a	natural	hot	water	well	in	his
pursuit	 of	 digging	 a	 well	 for	 irrigating	 his	 agricultural	 fields.	 The
well	is	named	Nokhra	Bera.
Far	 from	 being	 happy	 about	 this	 and	 ignorant	 of	 the	 immense
tourism	value	of	the	well,	Bhura	takes	this	well	as	a	curse	because
it	is	an	everyday	job	for	him	to	cool	down	its	hot	water	to	ambient
temperature	so	it	is	fit	to	irrigate	his	fields.
Cooling	down	the	water	 to	ambient	 temperature	 is	necessary	so	 it
can	be	used	to	irrigate	agricultural	fields.
For	this,	the	flowing	water	is	collected	in	a	small	open	tank	made	of
cement,	from	where	it	hits	a	wide	weir	and	channeled	into	a	much
larger	cemented	and	open	tank.	Here,	 the	water	is	allowed	to	cool
down	before	being	released	for	irrigation.
This	hot	water	well,	located	on	a	private	land,	has	a	water	table	of	30
meters.	The	temperature	of	the	water	that	gushes	from	this	well	has
been	 recorded	 to	 be	 above	 58	 degrees	 Celsius,	 even	 during
extremely	cold	days.
This	 well’s	 precise	 location	 is	 Pali-Beawar	 state	 highway,	 one
kilometre	right	from	Rajpur-Jhuta	village.KNAPPIL
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Why	is	a	geothermal	well	in	Rajasthan	‘unexpected’?

Pushpendra	 Singh	 Ranawat,	 retired	 professor	 of	 geology	 and
member	 of	 the	 geo-heritage	wing	 of	 Indian	National	 Trust	 for	Art
and	 Cultural	 Heritage	 (INTACH),	 said	 that	 “Even	 the	 ground	 water
department	and	members	of	the	Geological	Survey	of	India	were	not
aware	of	any	geothermal	well	 in	Rajasthan,	so	we	may	take	 it	 to	be
the	first	in	the	state.”
Technically,	such	water	wells	are	called	‘geothermal	wells’,	and	are
rare	geographical	occurrences,	especially	in	Rajasthan.
This	 is	 because	 geothermal	 wells	 or	 hot	 springs	 occur	 in	 areas
which	 are	 near	 to	 the	 tectonic	 plates	 of	 the	 earth.	 Near	 these
plates,	it	is	easy	for	magma	to	reach	the	upper	layer	of	the	earth	and
heat	up	 the	water	 table	present	on	 the	 top	 layers	of	 the	 earth.	Or
else	 these	 are	 mostly	 cited	 near	 volcanoes	 for	 the	 same	 above
reasons.
But,	if	we	take	Rajasthan,	it	is	far	from	the	tectonic	plates,	placed	on
a	stable	rock.	There	are	no	cited	evidences	of	volcanic	eruptions	in
the	 state	 as	 well.	 Also	 it	 is	 the	 driest	 state	 in	 the	 country.	 Hence
finding	such	a	natural	hot	water	well	in	Rajasthan	has	surprised	the
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geologists.

When	is	a	geothermal	well	formed?

Geothermal	 wells	 normally	 occur	 in	 areas	 where	 underground
water	 passes	 through	 hot	 igneous	 rock.	 They	 can	 form	 pools,
geysers	or	fumaroles.
Geothermal	 energy	 is	 generated	 in	 the	 earth‘s	 core,	 almost	 4,000
miles	beneath	the	earth‘s	surface.	The	double-layered	core	is	made
up	of	very	hot	magma	surrounding	a	solid	iron	center.
As	the	earth’s	crust	is	made	up	of	several	broken	pieces,	which	are
known	 as	 plates,	 the	 hot	magma	 from	deep	 down	 below	 rises	 up
close	 to	 the	 surface	 of	 the	 earth	 at	 the	 junctures	 of	 these	 plates.
These	are	the	places	where	volcanoes	are	formed.
The	heat	from	this	magma	is	absorbed	by	the	water	and	rocks	that
occur	 deep	 beneath	 the	 earth‘s	 surface.	 The	 temperature	 of	 the
water	 and	 the	 rocks	 get	 increasingly	 hotter	 as	 we	 move	 deeper
down	the	earth’s	surface.
The	 earth’s	 pressure	 causes	 the	 water	 to	 rise	 above	 the	 surface
forming	 hot	 springs,	wells	 and	 steam.	 These	 get	 ejected	 out	 from
natural	vents.
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When	the	rising	hot	water	and	steam	is	 trapped	in	permeable	and
porous	 rocks	 under	 a	 layer	 of	 impermeable	 rock,	 it	 can	 form	 a
geothermal	reservoir.

Where	are	the	strengths	of	geothermal	energy?

Clean	fuel:	It	is	a	clean	source	of	energy.	Geothermal	wells	release
greenhouse	 gases	 trapped	 deep	 within	 the	 earth,	 but	 these
emissions	are	much	lower	per	energy	unit	than	those	of	fossil	fuels.
Reliability	and	Sustainable:	The	earth’s	geothermal	resources	are
theoretically	 more	 than	 adequate	 to	 supply	 humanity’s	 energy
needs,	but	only	a	very	small	fraction	may	be	profitably	exploited.

Cost	effective:

The	area	(and	therefore	the	cost)	of	the	land	to	build	a	geothermal
power	plant	on,	is	usually	less	expensive	than	if	you	were	planning
to	construct	an	oil,	gas,	coal,	or	nuclear	power	plant.
Less	price	volatile:	Unlike	traditional	power	plants	that	run	on	fuel
that	must	be	purchased	over	 the	 life	of	 the	plant,	 these	plants	use
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renewable	resource	that	is	not	susceptible	to	price	fluctuations.
Less	 Maintenance	 costs:	 No	 fuel	 is	 used	 to	 generate	 the	 power,
which	means	the	running	costs	for	the	these	plants	are	very	low	as
there	 are	 no	 costs	 for	 purchasing,	 transporting,	 or	 cleaning	 up	 of
fuels	we	may	consider	purchasing	to	generate	the	power.

Who	stands	where	globally	in	geothermal	energy	production?

As	 of	 January	 2016,	 the	 U.S.,	 Indonesia	 and	Mexico	 continue	 as
leaders	 in	 the	 industry,	while	 current	 activities	 in	 the	 Caribbean,
Chile	and	Kenya	show	that	these	up-and-coming	regions	also	could
do	their	part	to	drive	new	developments	in	the	years	to	come.
India	 has	 reasonably	 good	 potential	 for	 geothermal	 energy.	 Yet
geothermal	power	projects	have	not	been	exploited	properly,	owing
to	a	variety	of	 reasons,	 the	 chief	being	 the	availability	of	plentiful
coal	at	cheap	costs.
However,	 the	 Union	 Ministry	 of	 New	 and	 Renewable	 Energy
(MNRE)	has	recently	drafted	a	national	policy,	which	seeks	to	make
India	a	global	leader	in	the	sector,	generating	1,000	MW	in	phase-
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one,	ending	2022.
Where	in	India?	Studies	for	locating	renewable	energy	source	were
undertaken	 by	 the	 Geological	 Survey	 of	 India	 over	 the	 last	 three
decades	 after	 which	 around	 340	 hot	 springs	 were	 traced.	 This
includes	 geothermal	 reservoirs	 at	 Puga	 (J&K),	 Tatapani
(Chhattisgarh)	fields	on	Narmada,	Godavari	basin,	Manikaran	(HP),
Bakreshwar	 (West	 Bengal),	 Tuwa	 (Gujarat),	 Unai	 and	 Jalgaon
(Maharashtra)	etc.
Who	leads	the	race?	Chhattisgarh	government	has	already	decided
to	 establish	 the	 first	 geothermal	 power	 plant	 in	 the	 country	 at
Tattapani	 in	Balrampur	district,	along	with	NTPC.	This	is	the	most
promising	geothermal	resource	in	central	India.

How	could	this	natural	hot	water	well	help	Bhuraram?

Right	 from	 Iceland	 to	 South	 America,	 people	 have	 been	 enjoying
hot	springs	for	bathing.
Bathing	 in	 hot	 springs	 is	 a	 great	 way	 of	 de-stressing,	 revitalizing,
socializing,	relieving	the	body	of	its	fatigue	and	healing	it	as	well.
Tourism	 is	 flourishing	 in	 many	 of	 the	 countries	 and	 islands	 by
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taking	 inspiration	 from	 this.	 Huge	 numbers	 of	 spas	 have	 been
established	across	the	world.
So,	 being	 located	 on	 the	 road	 and	 near	 to	 the	 Barr	 and	 Sendra
National	 Geological	 Monuments,	 this	 site	 has	 potential	 to	 be	 an
attractive	 tourist	 destination	 and	 should	 be	 promoted	 under	 the
“Cluster”	Scheme.
As	it	is	a	private	property,	the	owner	can	be	guided	to	develop	it	as	a
destination	 of	 interest	 to	 tourists,	 which	 may	 generate	 additional
revenue	for	him.

How	 could	 it	 be	 possible	 to	 have	 such	 a	 natural	 hot	water	well	 in
Rajasthan?

Though	the	rock	exposures	are	not	present	in	this	area	of	Rajasthan,
geologists	 believe	 that	 the	 metamorphosed	 mica	 schist	 of	 Delhi
Supergroup	of	rocks	could	be	the	aquifer.
A	 deep	 fissure	 or	 permeable	 contact	 in	 the	 area	 drives	 the
groundwater	deep	into	the	earth’s	crust.	Because	of	the	geothermal
gradient	(30°C/km),	 the	water	is	heated	in	these	hot	rocks	at	depth
and	is	driven	up	again	to	give	rise	to	this	rare	feature.
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S&T	-	Enter	Medical	Marijuana

From	 as	 early	 as	 the	 1960’s,	 attitudes	 towards	 marijuana	 (cannabis)
have	been	shifting.	Once	people	realized	that	a	non-psychotropic	variant
of	marijuana	could	be	used	as	a	medicine,	 the	 legal	 cannabis	 industry
saw	 major,	 previously	 unprecedented	 growth.	 This	 ‘weed’	 has	 been
found	particularly	effective	in	reducing	chronic	cancer	pain.	It	is	‘high’
time	more	research	is	conducted	into	the	effects	of	medical	marijuana.
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What	is	making	the	medical	community	take	note	of	CBD?

CBD	 is	 the	 abbreviation	 for	 cannabidiol,	 a	 non-psychoactive
cannabis	constituent	with	a	variety	of	studied	benefits.
Recently,	 research	 has	 shown	 CBD	 to	 have	 analgesic,	 anti-
inflammatory,	and	anti-anxiety	properties	without	the	psychoactive
effects	 (the	 “high”	 or	 “stoned”	 feeling)	 that	 tetrahydrocannabinol
(THC)	–	used	for	recreation	-	provides.
CBD	looks	to	be	especially	promising	for	conditions	that	are	difficult
to	 treat	 such	 as	 Crohn’s	 disease,	 Posttraumatic	 stress	 disorder
(PTSD),	and	multiple	sclerosis.	Lately,	it	is	one	of	the	rarest	of	these
conditions,	Dravet’s	Syndrome,	which	 is	 getting	a	 lot	 of	 attention
from	both	the	medical	community	and	the	public.
Dravet’s	Syndrome	is	an	especially	debilitating	form	of	epilepsy	that
affects	 children	 and	 is	 notoriously	 resistant	 to	 current	 approved
treatment	 methods.	 Through	 families’	 stories	 of	 the	 successful
management	 of	 Dravet’s	 Syndrome	 using	 CBD-rich	 marijuana
strains,	cannabidiol	is	beginning	to	look	like	these	kids’	best	hope.
Unlike	 pharmaceutical	 treatments	 for	 Dravet’s,	 cannabis	 has	 no
lethal	dose	or	known	serious	medical	side	effects,	but	it	is	still	illegal
in	most	parts	of	the	world.
The	fact	that	this	condition	affects	children	as	young	as	a	few	days
old	makes	 it	 both	 a	 prime	 opportunity	 for	 non-psychoactive	 CBD-
rich	strains	to	shine,	but	it	also	makes	it	a	touchy	subject	in	a	culture
where	cannabis	has	been	demonized.

Note:	Marijuana	is	also	known	as	cannabis,	grass,	pot,	dope,	Mary	Jane,
hooch,	weed,	 hash,	 joints,	 brew,	 reefers,	 cones,	 smoke,	mull,	 buddha,
ganja,	hydro,	yarndi,	heads	and	green.
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Why	does	medical	marijuana	deserve	to	be	delved	deeper	into?

The	 use	 of	 cannabis	 as	 a	 medicine	 has	 not	 been	 rigorously
scientifically	 tested,	often	due	 to	production	 restrictions	and	other
regulations.
There	is	limited	evidence	suggesting	cannabis	can	be	used	to	reduce
nausea	and	vomiting	during	chemotherapy,	to	improve	appetite	in
people	with	HIV/AIDS,	and	to	treat	chronic	pain	and	muscle	spasms.
The	 American	 Academy	 of	 Paediatrics	 states	 that	 while
cannabinoids	 may	 have	 potential	 as	 therapy	 for	 a	 number	 of
medical	conditions,	they	do	not	recommend	it	until	more	research
is	done.
Medical	 cannabis	 is	 somewhat	 effective	 in	 chemotherapy-induced
nausea	 and	 vomiting	 (CINV)	 and	 may	 be	 a	 reasonable	 option	 in
those	who	do	not	improve	following	preferential	treatment.
Comparative	studies	have	found	cannabinoids	to	be	more	effective
than	 some	 conventional	 antiemetics	 such	 as	 prochlorperazine,
promethazine,	 and	metoclopramide	 in	 controlling	CINV,	but	 these
are	used	less	frequently	because	of	side	effects	including	dizziness,
dysphoria,	and	hallucinations.
Cannabinoids	have	been	shown	to	exhibit	some	anti-cancer	effects
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in	 laboratory	experiments,	although	 there	has	been	 little	 research
into	their	use	as	a	cancer	treatment	in	people.
Cannabinoids	 have	 been	 proposed	 to	 have	 the	 potential	 for
lessening	the	effects	of	Alzheimer’s	disease.
There	 is	 emerging	 evidence	 that	 cannabidiol	 may	 help	 slow	 cell
damage	in	diabetes	mellitus	type	1.

When	does	medical	marijuana	really	help?

Marijuana	 helps	 reduce	 suffering	 of	 millions	 of	 people	 from	 the
debilitating	pain	that	various	forms	of	cancer	cause.	Cancer	patients
can	 experience	 different	 levels	 of	 pain	 due	 to	 Inflammation,
invasion	of	bone	or	other	pain-sensitive	structures,	or	nerve	injury.
A	 US	 government	 conducted	 study	 published	 in	 1975	 reported
cannabis’	 primary	 cannabinoid	 THC	 slowed	 the	 growth	 of	 lung
cancers,	breast	cancers	and	virus-induced	 leukaemia	 in	 laboratory
mice,	and	prolonged	their	lives	by	as	much	as	36	per	cent.
Studies	 evaluating	 the	 anti-cancer	 activities	 of	 cannabinoids	 and
endocannabinoids	 show	 that	 their	 administration	 can	 inhibit	 the
proliferation	 of	 a	 variety	 of	 cancerous	 cell	 lines,	 including	 biliary
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tract	 cancer,	 brain,	 breast	 carcinoma,	 cervical	 carcinoma	 and
lymphoma.
Trials	have	reported	that	cannabinoids	can	selectively	target	and	kill
malignant	 cancer	 cells	 while	 ignoring	 healthy	 cells,	 as	 well	 as
reduce	the	growth	of	new	blood	vessels	to	cancerous	tumours.
Cannabis	 also	 helps	 cancer	 patients	 cope	 with	 the	 side	 effects	 of
chemotherapy	 like	 anxiety,	 sleep	 disorder,	 dull	 appetite,	 pain,
nausea	and	vomiting.
Inhaled	 cannabis	 in	 patients	 with	 HIV-related	 peripheral
neuropathy	found	that	pain	was	reduced	by	more	than	30%	in	over
52%	of	patients,	which	was	statistically	significant.
Patients	 often	 experience	 mood	 elevation	 after	 exposure	 to
cannabis,	depending	on	their	prior	experience.	Cannabis	 improves
mood	sense	of	well-being,	and	lessens	anxiety.

Where	 are	 the	 differences	 between	 medicinal	 and	 recreational
marijuana?

Cannabidiol	 (CBD)	 and	 tetrahydrocannabinol	 (THC)	 are	 the	 two	 main
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ingredients	 in	 the	 marijuana	 plant.	 Both	 CBD	 and	 THC	 belong	 to	 a
unique	class	of	compounds	known	as	cannabinoids.

THC	is	probably	best	known	for	being	the	psychoactive	ingredient	in
marijuana.	CBD,	however,	is	non-psychoactive.	While	disappointing
to	 recreational	 users,	 this	 unique	 feature	 of	 CBD	 is	what	makes	 it
appealing	as	a	medicine.
THC	is	known	to	cause	some	people	to	feel	anxious	or	paranoid.	But
CBD	is	believed	to	have	the	opposite	effect.	CBD	works	to	counteract
the	 anxiety	 caused	 by	 ingesting	 THC.	 A	 number	 of	 studies	 also
suggest	that	CBD	can	reduce	anxiety	when	administered	on	its	own.
CBD	 seems	 to	 have	 antipsychotic	 properties.	 Researchers	 believe
that	 CBD	 may	 protect	 marijuana	 users	 from	 getting	 too	 high	 by
reducing	the	psychosis-like	effects	of	THC.
One	of	the	most	common	uses	of	marijuana	is	as	a	sleep	aid.	THC	is
believed	 to	 be	 responsible	 for	most	 of	marijuana’s	 sleep-inducing
effects.	 On	 the	 other	 hand,	 studies	 suggest	 CBD	 acts	 to	 promote
wakefulness,	making	CBD	a	poor	choice	as	a	sleep	medicine.

Who	became	the	first	nation	to	legalize	marijuana?
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In	December	2013,	Uruguay	became	the	first	country	in	the	world
to	completely	 legalize	marijuana	on	a	nation-wide	 level	 to	 fight
drug-related	crimes	and	social	problems	associated	with	it.
As	 of	 2015,	 Bangladesh,	 Cambodia,	 Canada,	 Chile,	 Colombia,	 the
Czech	 Republic,	 India,	 Jamaica,	Mexico,	 Portugal,	 Spain,	 Uruguay,
Germany,	the	Netherlands,	some	U.S.	states,	and	some	territories	of
Australia	have	the	least	restrictive	cannabis	laws.
In	 December,	 Colombian	 President	 Juan	 Manuel	 Santos	 passed
legislation	that	legalized	medical	marijuana.
Czech	Republic	 permits	 possession	of	up	 to	 15	 grams	 for	personal
use.	Marijuana	 for	medical	use	 on	prescription	has	been	 legalised
since	April	2013.
According	 to	 Switzerland	 laws,	 growing	 marijuana	 on	 private
property	 for	 personal	 consumption	 by	 adults	 is	 legal.	 However,
buying	 or	 selling	 marijuana	 is	 a	 strict	 criminal	 offence	 and
punishable	by	a	fine.
Medical	marijuana	in	Canada	was	legalized	in	2001.	The	country,	led
by	 Justin	 Trudeau,	 is	 currently	working	 on	 legalizing	 recreational
cannabis.	 However,	 Canada’s	 criminal	 law	 is	 federal	 (unlike	 the
United	States);	so	provinces	can’t	pass	marijuana	laws	on	their	own.
Plans	 to	 legalise	 recreational	 marijuana	 in	 Canada	 have	 many
business	people	in	the	United	States	worried	they	will	lose	their	lead
in	the	emerging	pot	industry.
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How	is	marijuana	treated	in	India?

Despite	 the	high	prevalent	usage,	cannabis	remains	 illegal,	 but	 is
rarely	enforced	and	treated	as	low	priority	across	India.
Large	tracts	of	cannabis	grow	unchecked	in	the	wild	in	many	parts
of	northern	and	southern	India.	Many	states	such	as	West	Bengal,
Bihar,	 Orissa	 Tripura,gujrat,	 and	 the	 Gujrat	 have	 their	 own	 laws
allowing	cannabis,	locally	known	as	ganja.

There	are	three	types	of	cannabis	used	in	India	and	Nepal.

The	first,	bhang,	a	type	of	cannabis	edible,	consists	of	the	leaves	and
plant	 tops	 of	 the	 marijuana	 plant.	 It	 is	 usually	 consumed	 as	 an
infusion	in	beverage	form,	and	varies	in	strength	according	to	how
much	cannabis	is	used	in	the	preparation.
The	 second,	 ganja,	 consisting	 of	 the	 leaves	 and	 the	 plant	 tops,	 is
smoked.
The	third,	called	charas	or	hashish,	 consists	of	 the	 resinous	buds
and/or	extracted	resin	from	the	leaves	of	the	marijuana	plant.
Typically,	 bhang	 is	 the	most	 commonly	 used	 form	 of	 cannabis	 in
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religious	festivals.

Government-owned	 shops	 in	 holy	 cities	 like	 Varanasi	 and	 few	 other
north	Indian	states	sell	cannabis	in	the	form	of	bhang.

Under	 the	Narcotics	Drugs	 and	Psychotropic	 Substances	Act	 of
1985	 definition,	 “cannabis	 plant	 means	 any	 plant	 of	 the	 genus
cannabis”.	 Therefore,	 under	 Section	 9(a),	 without	 differentiation
across	different	varieties	of	 the	plant,	 the	Central	government	can
permit	 and/or	 regulate	 cultivation,	 gathering,	 production,
possession,	 sale,	 purchase,	 transport	 and	 inter-state	 export	 and
import.
This	doesn’t	prevent	industrial	hemp	being	grown,	but	doesn’t	free
its	 cultivation,	 devoid	 of	 controls.	 Under	 Section	 10(a),	 the	 state
government	has	similar	powers.	Marijuana	may	be	produced	from
cannabis	indica.

((( 	)))
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S&T	-	First	Tejas	Squadron	coming	up	soon

Air	Chief	Marshal	Arup	Raha	on	Tuesday	 flew	the	home-grown	Light
Combat	Aircraft	(LCA)	Tejas,	officially	signalling	to	the	Indian	Air	Force
(IAF)	 pilots	 that	 they	 can	begin	 flying	 the	 fourth	 generation	 fighter	 in
their	 squadrons.	 Hindustan	 Aeronautics	 Limited	 (HAL),	 the
manufacturer	of	Tejas,	is	likely	to	hand	over	the	fourth	aircraft	to	IAF	by
June	end.	Can	Tejas,	after	years	of	delay,	become	operational	this	year?
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What	did	IAF	chief	Arup	Raha	say	after	his	first	sortie	in	Tejas?

Air	Chief	Marshal,	a	veteran	 fighter	pilot,	 flew	the	 jet	along	with	a
test	 pilot	 for	 thirty	 minutes	 and	 simulated	 air-to-air	 and	 air-to-
ground	 attacks	 using	 different	modes	 of	 the	 jet’s	 advanced	 Israeli
made	radar	and	the	helmet	mounted	targeting	system.
After	his	sortie,	the	Air	Chief	said,	“It	is	my	first	sortie	in	Tejas;	it	is	a
good	aircraft	for	induction	into	IAF	operations.”
The	 IAF,	 which	 plans	 to	 induct	 120	 Tejas	 fighters,	 including	 100
modified	 versions	 in	 its	 frontline	 fleet,	 will	 initially	 receive	 four
from	HAL	to	raise	its	first	LCA	squadron	this	year.
Though	IAF	gave	the	initial	operational	clearance	(IOC)	to	fly	Tejas
by	 its	pilots	 in	December	2013,	 it	 is	 yet	 to	 give	 the	 final	operation
clearance	 (FOC)	 for	 induction	as	 it	 is	waiting	 for	certification	of	 its
trials,	including	use	of	various	weapons	for	target	hits.
As	a	 fourth	generation	aircraft,	Tejas	can	 fly	at	1,350	km	per	hour
and	 is	 comparable	 to	 the	 world’s	 best	 fighters,	 including	 French
Mirage	2000,	American	F-16	and	Swedish	Gripen.

Why	was	the	Tejas	Project	delayed	by	many	years?
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The	Defence	Research	Development	Organization	(DRDO)	is	a	partner	in
the	Tejas	project	and	it	faced	major	hurdles	in	developing	the	required
technology	for	the	aircraft.

Former	DRDO	chief	VK	Saraswat	attributed	the	delay	to	“setbacks”
caused	by	 international	 sanctions	 and	 inadequate	 development	 of
aerospace	industry	in	the	country.
He	 contended	 that	 the	 DRDO	 had	 to	 start	 from	 the	 “scratch”	 to
indigenously	develop	the	fighter	aircraft	as	the	manufacturing	base
in	the	country	was	non-existent.
Though	the	project	to	develop	a	Light	Combat	Aircraft	was	initiated
in	 early	 1980s,	 the	 introduction	 of	 Missile	 Technology	 Control
Regime	(MTCR)	in	1988	further	delayed	the	project.
The	 MTCR	 is	 an	 informal	 and	 voluntary	 partnership	 between	 34
countries	 to	 prevent	 the	 proliferation	 of	 missile	 and	 unmanned
aerial	vehicle	technology	capable	of	carrying	a	500	kg	payload	for	at
least	300	km.
“All	 suppliers	 cancelled	 their	 agreements	 and	 European	 firms	 also
stopped	cooperation.	When	such	a	situation	occurred,	we	had	 to	do
everything	ourselves.	This	was	a	major	setback,”	said	Saraswat.
“This	 situation	 continued	 from	1980	 till	 2000	when	 the	 first	 aircraft
was	 rolled	 out.	 Time	 was	 taken	 to	 overcome	 the	 blocks	 created	 by
MTCR.	This	is	the	reason	for	the	longer	time	taken,”	he	said.

Poor	work	 culture	 in	 the	DRDO	and	 the	 state-owned	defence	 industry
were	 also	 responsible	 for	 the	 delay.	 IAF	 kept	 making	 fresh	 demands
despite	fast	changing	aerospace	technology.
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When	and	why	India	wanted	to	develop	its	own	fighter?

In	 1983,	 IAF	 realised	 the	 need	 for	 an	 Indian	 combat	 aircraft	 for	 two
primary	purposes.

The	principal	and	most	obvious	goal	was	to	replace	India’s	ageing
MiG-21	fighters,	which	had	been	the	mainstay	of	the	IAF	since	the
1970s.	 The	 “Long	 Term	 Re-Equipment	 Plan	 1981”	 noted	 that	 the
MiG-21s	would	be	approaching	the	end	of	their	service	lives	by	the
mid-1990s,	and	that	by	1995,	the	IAF	would	lack	40%	of	the	aircraft
needed	to	fill	its	projected	force	structure	requirements.
The	 other	main	 objective	was	 an	across-the-board	 advancement
of	 India’s	 domestic	 aerospace	 industry.	 The	 value	 of	 the
aerospace	 “self-reliance”	 initiative	 is	 not	 simply	 the	 aircraft’s
production,	 but	 also	 the	 building	 of	 a	 local	 industry	 capable	 of
creating	 state-of-the-art	 products	 with	 commercial	 spin-offs	 for	 a
global	market.

In	 1984,	 the	 Indian	 government	 chose	 to	 establish	 the	 Aeronautical
Development	 Agency	 (ADA)	 to	 manage	 the	 LCA	 programme	 and	 the
Tejas	project.
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While	 the	 Tejas	 is	 often	 described	 as	 a	 product	 of	 Hindustan
Aeronautics	 Limited	 (HAL),	 responsibility	 for	 its	 development
belongs	 to	 ADA,	 a	 national	 consortium	 of	 over	 100	 defence
laboratories,	 industrial	 organisations,	 and	 academic	 institutions
with	HAL	being	the	principal	contractor.

Where	is	the	need	to	look	beyond	Tejas?

Tejas,	with	a	 limited	reach	 of	 just	 about	 400-km,	will	 basically	be
used	for	“air	defence”	to	take	on	incoming	enemy	fighters	or	“close
air-to-ground”	operations	to	support	the	Army.
But	 Tejas,	 a	 light	 combat	 aircraft,	 cannot	 substitute	 the	 need	 for
medium-weight	 multi-role	 combat	 aircraft	 (MMRCA)	 or	 heavy-
weight	fighters	which	can	strike	deep	into	enemy	territory.
India	 is	keen	on	manufacturing	a	second	 line	of	 fighters	besides
Tejas,	 and	 has	 initiated	 the	 process	 of	 deciding	 which	 foreign
manufacturer	will	make	the	jets	in	India.
The	manufacturer	chosen	will	most	 likely	have	to	partner	with	an
Indian	company	under	the	“Make	in	India”	programme.	The	Indian
company	will	be	the	government’s	strategic	partner	for	the	fighter
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programme.
Over	 the	 next	 20	 years,	 the	 Air	 Force	 will	 need	 at	 least	 250-300
fighters	besides	the	Tejas,	as	the	aging	fleets	are	phased	out.
India	 needs	 42	 fighter	 squadrons,	 but	 currently	 has	 33	 and	 the
numbers	 are	 likely	 to	 drop	 drastically	 over	 the	 next	 few	 years,
when	the	Russian-made	aging	MiG-21	and	MiG-27	fleets	are	retired.
By	 the	 end	 of	 the	 next	 decade,	 most	 of	 the	 French-made	Mirage
2000	and	the	British-made	Jaguars	will	also	be	ready	for	retirement.

Who	created	Tejas?

It	 has	 been	 co-developed	 by	 the	 Aeronautical	 Development
Agency	(ADA)	in	cooperation	with	the	Bengaluru-based	Hindustan
Aeronautics	Limited	(HAL).
Indian	Air	Force,	Indian	Navy,	DGAQA,	BEL,	various	DRDO	and	CSIR
Laboratories,	 Private	 and	 Public	 Sector	 undertakings	 and	 several
academic	institutions	have	actively	participated	and	contributed	to
this	truly	national	venture	which	has	directly	and	indirectly	bridged
major	technological	gaps	in	several	disciplines.
Despite	the	government	spending	hundreds	of	crores	of	rupees	over
three	 decades,	 the	 country’s	 first	 indigenous	 light	 combat	 aircraft
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(LCA),	Tejas,	still	has	nearly	half	of	its	components	imported	i.e.	it	is
60%	indigenous.
Following	 are	 among	 the	 prominent	 imported	 contents	 on	 board
the	 Tejas	 now:	 Engine	 F	 404	 is	 procured	 from	 General	 Electric,
ejection	 seat	 from	 Martin	 Baker,	 missile	 R	 73	 E	 is	 developed	 by
Vympel	NPO	and	the	multi-mode	radar	from	Elta.
Only	the	control	system	and	the	airframe	are	indigenous.

How	successful	is	the	Tejas	project	today?

Leading	defence	and	aeronautical	firms	of	the	West	are	reportedly
worried	over	the	success	of	the	Tejas	Trainer	Jet,	especially	as	India
is	 expected	 to	 bag	 the	 first	 contracts	 for	 the	 trainer	 jet	 from	 Sri
Lanka	and	Egypt.
The	 Sri	 Lanka	Air	 Force	 is	 reportedly	 looking	 to	 procure	 18	 to	 24
new	fighter	aircrafts	to	replace	its	obsolete	fleet	of	Chinese	license-
built	 MIG-21	 by	 2017,	 and	 had	 recently	 rejected	 Pakistan’s	 JF-17
aircraft	built	with	Chinese	help.
The	 Tejas	 is	 perhaps	 the	 world’s	 smallest	 lightweight,	 multi-role
single	 engine	 tactical	 fighter	 aircraft	 and	 HAL	 has	 said	 it	 has
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received	expressions	of	 interest	 for	 it	 from	abroad,	but	 refused	 to
reveal	any	names.
It	has	maintained	that	its	priority	is	to	deliver	this	combat	aircraft	to
the	Indian	Air	Force	and	Indian	Navy	first.	The	Indian	Air	Force	is
reported	to	have	a	requirement	for	200	single-seat	and	20	two-seat
conversion	 trainers,	 while	 the	 Indian	 Navy	might	 order	 up	 to	 40
single-seaters	to	replace	its	Sea	Harrier	FRS.51	and	Harrier	T.60.
Without	 refuelling	 for	 400	 kms,	 it	 can	 attain	 a	 top	 speed	 of	 1350
kmph	and	service	ceiling	of	15	km	with	a	per	unit	 cost	of	220-250
crore.

((( 	)))
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S&T	-	Pfizer	blocks	the	sale	of	death	drug

Pharmaceutical	manufacturer	Pfizer,	Inc.	is	blocking	the	use	of	any	of
the	drugs	it	manufactures	for	use	in	lethal	injections	in	the	U.S.	Human
rights	organizations	praised	this	move,	stating	that	it	indicated	how	the
pharmaceutical	 industry	 is	 opposing	 the	 “misuse	 of	 medicines.”	 The
states	which	 still	 conduct	 lethal	 injections	 for	 capital	 punishment	will
have	to	find	another	way	or	method	to	impose	it.
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What	made	Pfizer	impose	ban	on	lethal	drugs?

Pfizer	 said	 it	 would	 impose	 stringent	 controls	 on	 distributors	 to
block	 its	 drugs	 from	 use	 in	 lethal	 injections,	 underscoring	 the
pharmaceutical	 industry’s	 consensus	 against	 participation	 in	 the
death	penalty	amid	a	nationwide	shortage	in	execution	drugs.
The	 company	 said	 that	 it	makes	 its	products	 to	 enhance	and	 save
the	 lives	 of	 the	 patients	 it	 serve.	 Consistent	 with	 these	 values,	 it
strongly	 objects	 to	 the	 use	 of	 its	 products	 as	 lethal	 injections	 for
capital	punishment.
Pfizer	manufactures	seven	drugs	 that	are	used	 in	 lethal	 injections:
the	 sedatives	 propofol,	 midazolam,	 and	 hydromorphone,	 the
muscle	relaxant	pancuronium	bromide	and	two	variants	of	 it,	and
potassium	chloride,	which	is	used	to	stop	the	inmate’s	heart.
Pfizer’s	 distribution	 restriction	 limits	 the	 sale	 of	 these	 seven
products	 to	 a	 select	 group	 of	 wholesalers,	 distributors,	 and	 direct
purchasers	 under	 the	 condition	 that	 they	 will	 not	 resell	 these
products	to	correctional	institutions	for	use	in	lethal	injections.
The	ban	follows	Pfizer’s	purchase	of	Hospira,	Inc.,	an	Illinois-based
company	 that	 used	 to	 make	 the	 drugs	 that	 were	 earlier	 used	 in
lethal	injections.
Hospira,	prior	 to	 its	purchase	by	Pfizer,	had	 stopped	 the	use	of	 its
drugs	 in	 capital	 punishment,	 which	 meant	 that	 Pfizer	 was	 only
following	suit	when	it	comes	to	its	other	drugs.
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Why	are	drugs	used	to	kill	the	damned?

Lethal	injection	gained	popularity	in	the	late	twentieth	century	as	a
form	 of	 execution	 intended	 to	 supplant	 other	 methods,	 notably
electrocution,	 hanging,	 firing	 squad,	 gas	 chamber,	 and	 beheading,
that	were	considered	to	be	more	painful.
This	 method	 was	 first	 proposed	 on	 January	 17,	 1888,	 by	 Julius
Mount	Bleyer,	a	New	York	doctor	who	praised	 it	as	being	cheaper
than	hanging.	However,	his	advice	was	never	heeded.
Almost	half	a	century	 later,	 lethal	 injection	was	revisited,	due	 to	a
series	 of	 botched	 executions	 and	 the	 eventual	 rise	 of	 public
disapproval	of	electrocutions.
On	 May	 11,	 1977,	 Oklahoma’s	 state	 medical	 examiner,	 Jay
Chapman,	 proposed	 a	 new,	 less	 painful	 method	 of	 execution,
known	as	Chapman’s	Protocol:	“An	intravenous	saline	drip	shall	be
started	in	the	prisoner’s	arm,	into	which	shall	be	introduced	a	lethal
injection	 consisting	 of	 an	 ultra-short-acting	 barbiturate	 in
combination	with	a	chemical	paralytic.”
Lethal	 injection	 is	 used	 for	 capital	 punishment	 by	 the	 federal
government	 and	 36	 States,	 at	 least	 30	 of	 which	 use	 the	 same
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combination	of	 three	drugs:	sodium	 thiopental	 (a	barbiturate	 to
induce	 anesthesia),	 pancuronium	 bromide	 (a	 muscle	 relaxant
that	 paralyzes	 all	 the	 muscles	 of	 the	 body)	 and	 potassium
chloride	(a	salt	that	speeds	the	heart	until	it	stops).

Least	painful,	really?

These	drugs	are	administered	in	experimental	dosages	by	wardens
who	are	not	medically	trained,	executions	are	frequently	botched.
Researchers	in	Florida	and	Virginia	found	that	as	many	as	4	of	every
10	prisoners	put	to	death	in	the	United	States	might	have	received
inadequate	 anesthesia,	 causing	 them	 to	 remain	 conscious	 and
experience	blistering	pain	during	a	lethal	injection.

No	one	has	come	back	from	dead	to	tell	us	whether	or	not	they	felt	pain
while	being	killed	by	the	state.	One	will	have	to	die	many	times	–	each
time	through	a	different	method	-	and	come	back	many	times	to	help
the	 executioners	 understand	 which	 method	 causes	 the	 least	 pain.
Therefore,	the	debate	on	which	method	is	the	least	painful	will	remain
an	unsettled	question.

KNAPPIL
Y

659



When	can	this	ban	back-fire?

Pfizer’s	 lethal	 injection	 drug	 ban	 raises	 fears	 of	 alternative	 execution
methods	in	the	US.

Pfizer’s	decision	will	have	little	immediate	impact	on	the	number	of
executions	 in	 the	 US,	 which	 has	 slowed	 in	 recent	 years	 as	 the
pharmaceutical	industry	has	blocked	use	of	its	drugs.
Some	 states	 have	 resorted	 to	 using	 compound	 drugs	 that	 are	 not
approved	by	the	federal	government.	Many	of	these	executions	are
“disastrous,	drawn-out	executions”.
Tennessee	passed	a	law	last	year	to	reinstate	the	electric	chair	if	it
can’t	get	lethal	drugs,	and	Virginia	is	debating	a	similar	bill.
Utah	 has	 reinstated	 the	 firing	 squad	 as	 a	 backup	 method	 and
Oklahoma	has	approved	nitrogen	gas.
US	 states	 have	 tried	 to	 get	 drugs	 from	 Indian	 pharmaceutical
companies	 that	 are	 not	 licensed	 by	 the	 Federal	 Drug
Administration.
Texas	obtains	 its	pentobarbital	 from	a	supplier	whose	 identity	 it	 is
fighting	to	keep	confidential.
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Where	is	the	need	for	the	US	to	retain	death	penalty?

Most	 Americans	 support	 death	 penalty.	 The	 most	 recent	 poll	 in
October	2015	gave	61%	in	favor	and	37%	opposed.	In	a	larger	sense,
capital	punishment	is	the	ultimate	warning	against	all	crimes,	they
argue.
US	 temporarily	 suspended	 capital	 punishment	 from	 1972-1976.	 In
1969,	there	were	no	executions	and	14,590	murders,	and	1975,	after
six	more	years	without	executions,	20,510	murders	occurred.
The	death	penalty	was	a	notable	issue	during	the	1988	presidential
election.	In	a	debate	between	the	two	presidential	nominees	George
H.	 W.	 Bush	 and	 Michael	 Dukakis,	 Michael	 had	 opposed	 death
penalty.	Bush	was	elected	and	many,	including	Dukakis	himself,	cite
the	statement	as	the	beginning	of	the	end	of	his	campaign.
To	retain	or	abolish	the	death	penalty	is	 left	to	the	states	and	each
state	has	its	own	reason	to	do	so.
Since	 the	 death	 penalty	 was	 re-instituted	 in	 the	 United	 States	 in
1976,	 Texas	 has	 executed	 more	 inmates	 than	 any	 other	 state.
Since	1982,	537	people	have	been	executed	in	Texas.
In	 2004,	 New	 York	 and	 Kansas	 capital	 sentencing	 schemes	 were
struck	 down	 by	 their	 respective	 state	 highest	 courts.	 Kansas
successfully	 appealed	 the	 Kansas	 Supreme	 Court	 decision	 to	 the
United	States	Supreme	Court,	which	reinstated	the	statute	in	2006.
The	 US	 Supreme	 court	 alone	 holds	 the	 power	 to	 abolish	 death
penalty	across	the	states.
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Who	are	facing	shortage	of	lethal	drugs?

A	nationwide	shortage	of	sodium	thiopental,	 the	anesthetic	that	is	part
of	 the	 three-drug	 cocktail	 used	 in	 lethal	 injections,	 has	 thrown	 capital
punishment	in	the	United	States	into	disarray,	delaying	executions	and
forcing	the	change	of	execution	protocols	in	several	states.

The	 shortage	 of	 sodium	 thiopental	 has	 forced	 the	 35	 states	 using
lethal	injection	to	scramble	for	any	remaining	stock	and	to	explore
alternatives.
The	 anesthetic,	 sodium	 thiopental,	 is	 a	 fast-acting	 barbiturate	 that
depresses	 the	 activity	 of	 the	 central	 nervous	 system.	 This	 rapidly
puts	 a	 person	 into	 a	 state	 of	 unconsciousness	 that’s	 theoretically
deep	enough	to	make	pain	undetectable	–	it	helps	in	killing	people
‘humanely’.
Arkansas,	Ohio,	Tennessee,	Arizona,	Texas,	Virginia,	California,	and
Oklahoma	 are	 among	 several	 states	 that	 are	 facing	 shortage	 of
lethal	drugs	to	carry	out	death	penalties.
Texas	 has	 317	 inmates	 on	 death	 row,	 but	 only	 enough	 of	 a	 key
lethal	injection	drug	to	execute	two	of	them.	Ohio	has	just	one	dose
of	the	drug	left.
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Nebraska	had	no	way	to	execute	 inmates	because	 it	 lacked	two	of
the	three	required	lethal	injection	drugs	for	its	protocol.
For	 an	 execution	 in	 December,	 Oklahoma	 replaced	 sodium
thiopental	with	pentobarbital,	a	drug	commonly	used	to	euthanize
animals.	 It	 is	 believed	 to	 be	 the	 first	 time	 the	 drug	was	used	 in	 a
lethal	injection.
Ohio,	which	last	executed	an	inmate	in	January	2014,	has	more	than
two	dozen	prisoners	on	death	row	–	with	set	execution	dates	–	but
no	access	to	lethal	drugs.

How	many	countries	still	hold	on	to	death	penalty?

Historically,	capital	punishment	has	been	used	 in	almost	every	part	of
the	world.	However,	a	large	majority	of	countries	have	either	abolished
or	discontinued	the	practice	now.

As	of	May	2016,	of	the	195	independent	states	that	are	UN	members
or	have	UN	observer	status,	102	have	abolished	it	for	all	crimes;	6
have	 abolished	 it,	 but	 retain	 it	 for	 exceptional	 or	 special
circumstances	(such	as	crimes	committed	in	wartime);	50	retain	it,
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but	have	not	used	it	for	at	least	10	years	or	are	under	a	moratorium;
37	retain	it	in	both	law	and	practice.
Worldwide,	 93	 countries	 still	 have	 capital	 punishment	 in	 their
lawbooks,	and	37	of	them	currently	perform	executions.	India	is
one	of	them.
Of	 the	 countries	 generally	 considered	 to	 be	 developed,	 just	 five
countries	 continue	 to	 perform	 capital	 punishment:	 the	 United
States,	Japan,	Singapore,	St.	Kitts	&	Nevis,	and	Taiwan.
In	 Europe,	 only	 Belarus	 continues	 to	 execute	 people.	 The
European	Union	holds	a	 strong	position	against	 the	death	penalty;
its	abolition	is	a	key	objective	for	the	Union’s	human	rights	policy.
Abolition	is	also	a	pre-condition	for	entry	into	the	Union.
Most	 executions	 worldwide	 take	 place	 in	 Asia	 with	 China	 as	 the
world’s	most	active	executioner.
25	countries	performed	more	than	1,630	executions	in	2015—the
highest	number	of	executions	since	1989.

((( 	)))
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S&T	-	ISRO	launches	‘Swadeshi’	Space	Shuttle

India	has	 launched	an	unmanned	model	space	shuttle	–	 the	Reusable
Launch	 Vehicle	 (RLV-TD)	 -	 joining	 the	 race	 to	 develop	 reusable
spacecraft.	 Since	 the	 US	 retired	 its	 space	 shuttle	 program,	 private
companies,	 like	Elon	Musk’s	SpaceX	and	 Jeff	Bezos’s	Blue	Origin,	have
been	working	towards	filling	the	gap.	Now,	ISRO	makes	India	enter	the
race	 to	 develop	 the	 cheapest	 re-usable	 rocket.	 Baby	 steps	 towards	 a
giant	leap…
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What	has	ISRO	achieved?

ISRO	 successfully	 test	 launched	 the	 first	 ‘Made	 in	 India’	 space
shuttle	 —	 called	 the	 Reusable	 Launch	 Vehicle	 (RLV)	 —	 from
Sriharikota	in	Andhra	Pradesh.
After	 20	minutes	 of	 the	 vehicle’s	 lift-off	 ISRO	 said	what	 it	 has	 got
accustomed	to	saying	often	-	“Mission	accomplished	successfully.”
Significance:	This	 is	a	significant	step	 forward	 in	 India’s	endeavor
to	develop	a	 full-fledged	 reusable	 launch	vehicle.	 This	 launch	was
only	a	 technology	demonstrator.	 It	 showed	 that	 a	 reusable	 rocket
can	be	made.
Project	 Cost:	 The	 6.5	 meter-long	 scale	 model	 of	 the	 re-usable
launch	vehicle	weighs	about	1.75	tons	and	was	made	at	a	cost	of	Rs.
95	 crore.	 It	 was	 built	 at	 the	 Vikram	 Sarabhai	 Space	 Centre	 in
Thiruvananthapuram	by	a	team	of	600	scientists	over	five	years.
Accolades:	 After	 the	 test	 flight	 was	 declared	 successful,	 Prime
Minister	 Narendra	 Modi	 congratulated	 scientists	 at	 ISRO	 and
tweeted:	“Launch	of	India’s	first	indigenous	space	shuttle	RLV-TD	is
the	 result	 of	 the	 industrious	 efforts	 of	 our	 scientists.	 Congrats	 to
them.”
Drawback:	On	this	first	flight,	the	RLV-TD	will	not	be	recovered	but
the	data	 collected	will	 be	used	 to	 improve	 the	designs,	 paving	 the
runway	to	the	final	model.
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Why	does	India	want	its	own	reusable	rocket?

Cost	and	Time	benefits:

With	a	reusable	vehicle,	 if	multiple	 launches	can	be	carried	out	 in
quick	succession,	it	would	save	huge	costs	and	will	reduce	the	time
to	prepare	the	launch	site.
Re-usable	 technology	 aims	 to	 help	 reduce	 the	 cost	 of	 launching
objects	 into	 space	 by	 10	 times.	 It	 costs	 about	 $	 20,000	 to	 send	 a
kilogram	in	space	currently.	Commercial	aspects:
The	vehicle	will	also	enhance	India’s	capability	to	be	a	competitive
player	in	the	multi-million	dollar	commercial	launch	market.
This	 will	 give	 a	 big	 boost	 –	 more	 symbolic	 than	 commercial	 -	 to
India’s	 Make-in-India	 program	 as	 ISRO	 intends	 to	 keep	 the	 space
shuttle	 completely	 indigenous.	 Technology	 demonstration:	 The
quest	to	develop	the	reusable	rocket	indigenously	will	require	ISRO
to	experiment	with	and	develop	new	technologies	which	can	then
be	used	in	other	missions	as	well.
This	 first	 test	 flight	 will	 help	 ISRO	 evaluate	 three	 of	 the	 basic
technologies	 involved	in	the	development	of	 the	vehicle.	They	are
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aero-thermo	dynamic	characterization	of	the	winged	re-entry	body,
its	autonomous	mission	management	to	land	at	a	specified	location
and	its	hot	structures	or	the	heat	shield	that	will	protect	the	vehicles
in	high	temperatures.
This	will	also	test	the	capability	of	the	vehicle	to	survive	a	re-entry
at	 speeds	 higher	 than	 that	 of	 sound;	 so	 it	 is	 called	 a	hyper	 sonic
experiment	(HEX).

When	can	India	get	the	reusable	rocket?

ISRO	scientists	say	that	it	will	take	at	least	a	decade	to	have	a	full-
scale	reusable	launcher,	which	will	land	like	an	aircraft	and	can	be
recovered	and	reused.
The	 Reusable	 Launch	 Vehicle-Technology	 Demonstration
Program	 (RLV-TD)	 is	 a	 series	 of	 technology	 demonstration
missions	that	have	been	considered	as	a	first	step	towards	realizing
a	Two	Stage	To	Orbit	(TSTO)	fully	re-usable	vehicle.
RLV-TD	 is	 described	 as	 “a	 very	 preliminary	 step”	 in	 the
development	 of	 a	 reusable	 rocket,	 the	 final	 version	 of	 which	 is
expected	to	take	10-15	years.
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The	final	RLV	will	be	about	40	meters	in	length	(the	mini	shuttle	that
was	launched	is	 just	6.5	m	long)	and	will	also	be	able	carry	Indian
astronauts.	Background:
AVATAR	 (from	 “Aerobic	 Vehicle	 for	 Transatmospheric
Hypersonic	 Aerospace	 TrAnspoRtation”)	 is	 a	 concept	 for	 an
unmanned	 single-stage	 reusable	 space	plane	 capable	of	horizontal
takeoff	and	landing,	by	India’s	Defense	Research	and	Development
Organization	 along	 with	 Indian	 Space	 Research	 Organization	 and
other	research	institutions.
The	 mission	 concept	 is	 for	 low	 cost	 military	 and	 commercial
satellite	space	launches.
In	 January	 2012,	 it	was	 announced	 that	 a	 scaled	 prototype,	 called
‘Reusable	 Launch	Vehicle-Technology	Demonstrator’	 (RLV-TD),
had	been	approved	to	be	built	and	tested.
The	first	orbital	flight	is	proposed	for	2025.

Where	are	the	challenges	for	India’s	reusable	rocket?

Although	it	is	reasonable	to	believe	that	India	can	be	successful,	the
technical	 hurdles	 are	 quite	 huge	 for	 this	 program	 to	 become
completely	successful	and	cost	effective.
The	two	goals	that	pose	challenges	for	reusable	rocket	are	-	the	need
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to	 be	 reusable	 and	 the	 need	 to	 serve	 many	 purposes.	 The
challenges	associated	with	the	achieving	of	above	mentioned	goals
are:
Landing	and	Recovery:	 During	 the	 current	 attempt	 by	 ISRO,	 just
the	data	was	captured	for	further	investigation	and	not	the	vehicle.
ISRO	still	has	to	cross	the	hurdle	of	steering	the	vessel	safely	back	to
land	rather	than	water.	So,	both	landing	and	recovery	are	yet	to
be	achieved.
Competition:	 The	 project,	 Avatar,	 is	 expected	 to	 take	 another	 9
years	 to	 complete.	 By	 this	 time,	 experts	 believe,	 SpaceX’s	 already
proven	technology	would	have	made	inroads	in	the	global	satellite
launch	market,	impacting	ISRO’s	prospects.	Technical	Challenges:
Solid	Rocket	Boosters	(SRB)	-	ISRO	has	very	little	experience	with
them	and	they	have	never	been	used	for	human	spaceflight.	They
are	also	very	complex.
Space	 Shuttle	 Main	 Engines	 (SSME)	 -	 The	 engines	 need	 to	 be
reusable	 and	 throttleable	 -	 these	 two	 conditions	 have	 never	 been
achieved	together.
Thermal	 Protection	 System	 (TPS)	 –	 It	 has	 to	 be	 lightweight	 and
reusable	-	again	two	competing	variables.
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Who	is	about	to	give	ISRO	a	tough	fight	in	cost-competitiveness?

Any	 other	 country?	 No	 other	 country	 is	 currently	 operationally
flying	 a	 winged	 spacecraft	 into	 space	 -	 the	 US	 retired	 its	 space
shuttles	in	2011	and	the	Russians	flew	theirs	only	once	in	1989.	After
that	the	French	and	Japanese	have	made	some	experimental	flights
and	 Chinese	 have	 never	 attempted	 a	 space	 shuttle.	 Private
Competitors:
In	a	race	to	master	re-usable	technology	for	space	shuttles,	the	RLV
will	 be	 pitted	 against	 the	 likes	 of	 SpaceX’s	 Falcon	 9	 and	 Blue
Origin’s	New	Shepard	 rocket	 -	 both	 the	 companies	 have	 already
partially	tested	re-usable	space	shuttles.
SpaceX	has	been	able	to	land	its	Falcon-9	rocket	onto	a	sea-based
platform	while	Blue	Origin	landed	its	New	Shepard	rocket	on	land
in	 Texas,	 USA.	 India	 is	 at	 least	 five	 years	 away	 from	 that	 stage.
India’s	advantage:
India	has	 already	put	 a	 probe	 into	Mars	 orbit	 in	 2014	 for	 just	 $74
million,	 demonstrating	 a	 combination	 of	 technological	 capability
and	low	costs.
ISRO	has	gained	popularity	 for	 its	100%	successful	 foreign	satellite
launches	 using	 the	 polar	 satellite	 launch	 vehicle	 (PSLV)	 rockets,
charging	just	60%	of	the	fees	charged	by	foreign	space	agencies	such
as	 Arianespace.	 Since	 May	 1999,	 it	 has	 successfully	 launched	 57
international	 customer	 satellites	 from	 20	 countries	 on	 board	 the
PSLV.	Clearly,	this	is	a	herculean	challenge	for	even	ISRO	to	take	up.
But	then,	when	has	ISRO	shied	away	from	grand	challenge?
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How	has	the	Indian	space	program	changed	in	the	last	decade?

Initial	Phase:

India’s	space	program	is	several	decades	old	and	has	been	focused
primarily	 on	 peaceful	 uses,	 with	 a	 number	 of	 scientific	 and
technological	 applications	 including	 telemedicine,	 tele-education,
disaster	 warning,	 search	 and	 rescue	 operations,	 mobile
communications,	and	remote	sensing	and	weather.
Even	though	India	realized	the	importance	of	its	space	program	in
its	 security	 operations,	 it	 did	 not	 focus	 much	 on	 the	 security
applications	of	outer	space	until	2007.	Wake-up	call:
The	wake-up	call	for	India	came	when	China	conducted	its	first	anti-
satellite	 (ASAT)	 missile	 test	 in	 January	 2007.	 The	 test	 clearly
illustrated	the	challenges	in	India’s	own	neighborhood.
For	India,	China	has	been	of	particular	concern.	Beijing’s	activities
in	 recent	 years	 have	 been	 driven	 by	 competition	with	 the	United
States;	so	the	capabilities	it	is	developing	are	much	more	advanced
than	 what	 are	 necessary	 to	 deter	 India.	 India	 has	 to	 imagine	 a
scenario	where	satellites	fight	satellites	and	prepare	for	it.
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India	 is	 closely	monitoring	China’s	 space	cooperation	 initiatives	 in
South	 Asia.	 China	 launched	 a	 satellite	 for	 Pakistan	 in	 2011	 and
another	for	Sri	Lanka	in	2012.	Indian	response:
To	counter	the	advances	of	China	in	the	regional	space	cooperation,
India	 announced	 its	 SAARC	 satellite,	 to	 help	 the	 South	 Asian
neighbors	in	different	aspects.
Mars	Mission	 and	 advancement	 in	 the	 reusable	 rockets	 will	 also
make	India	strong	in	the	region	and	at	the	same	time	strengthen	its
position	as	a	global	leader	in	space	program.

((( 	)))
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S&T	-	China’s	science	revolution

China	 is	now	 the	second	 largest	contributor	 to	 scientific	papers,	after
the	USA.	It	has	been	pro-actively	encouraging	development	in	science,
thus	creating	a	new	breed	of	highly	qualified	&	well	paid	scientists	from
the	 country.	 These	 scientists	 work	 in	 state-of-the-art	 laboratories	 &
constantly	 publish	 research	 papers	 in	 known	 journals.	 China	 is	 also
super-sizing	 science	 through	 its	 gigantic	 science	 projects.	 Meanwhile,
India	continues	to	neglect	science.

What	are	the	strides	made	by	China	in	scientific	research?
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From	building	the	biggest	experiments	 the	world	has	ever	seen	to
rolling	 out	 the	 latest	 medical	 advances	 on	 a	 massive	 scale	 and
pushing	 the	 boundaries	 of	 exploration	 from	 the	 deepest	 ocean	 to
outer	space	-	China’s	scientific	ambitions	are	immense.
The	period	since	1979	has	been	a	golden	period	for	China’s	scientific
and	 technological	 development.	 In	 this	 period,	 science	 and
technology	 have	 developed	 rapidly,	 striving	 to	 reach	 the	 world’s
advanced	 level,	 and	 scoring	 striking	 achievements.	 China	 has
reached	or	approached	the	international	advanced	levels	in	atomic
energy,	 space,	 high-energy	 physics,	 biology,	 and	 computer	 and
information	technologies.
China	 has	 scored	 465,000	 major	 achievements	 in	 science	 and
technology	since	1981,	of	which	nearly	20	percent	have	reached	the
internationally	 advanced	 level.	 The	 number	 of	 scientific	 and
technological	theses	written	by	Chinese	scientific	and	technological
personnel	published	 in	national	and	foreign	 technical	 journals	has
also	increased	year	by	year.
In	 2012,	 China’s	 total	 spending	 on	 research	 and	 development	was
one	trillion	yuan	($164	billion),	just	under	2%	of	its	gross	domestic
product	(GDP).	The	same	year,	the	U.S.	spent	$447	billion,	or	2.8%	of
its	GDP.	But	as	China’s	economy	continues	to	grow	rapidly,	so	does
its	R&D	spending	—	and	it’s	projected	to	overtake	that	of	the	United
States	by	2022.
Five	 of	 China’s	 latest	 scientific	 achievements	 include:	 The	 Biggest
Radio	Telescope,	Largest	cornea	transplants	from	pigs,	Discovery	of
Neutrinos	 through	 nuclear	 reactions,	 Open	 space	 at	 Beijing’s
Science	 and	 Technology	 Museum	 and	 Rainbow	 Fish	 -	 China’s
technology-driven	submarine.
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Why	is	China	seeing	the	rise	of	‘millionaire	scientists’?

With	 the	 government’s	 support,	 China’s	 millionaire	 scientists	 are
constantly	 being	 persuaded	 to	 significantly	 contribute	 to	 science
and	technology	in	the	country.	They	are	paid	well	and	they	work	in
high-class	laboratories	of	their	choice.
According	to	the	Nature	Index	2016,	out	of	the	top	ten	countries	in
the	 list	of	 international	publications,	only	China	has	shown	double
digit	 growth	 between	 2012	 and	 2015	with	 some	 of	 its	 universities
growing	 their	 contribution	 to	 the	 index	 as	 fast	 as	 25	 per	 cent
annually.
Most	 R&D	 funds	 were	 previously	 spent	 on	 purchasing	 hardware
with	 salaries	 for	 staff	 considered	 less	 important.	Now	government
leaders	 have	 decreed	 that	 attracting	 the	 best	 talent	 is	 more
important.	These	efforts	to	recruit	the	best	minds	and	improve	the
quality	of	scientific	research	in	China	appear	to	be	paying	off.
The	 threat	 of	 a	 “brain	 drain”	 has	 long	 lingered	 over	 China’s
ambitions	 to	 transform	 its	 economy	 from	 one	 reliant	 on	 low-cost
manufacturing	to	one	powered	by	home-grown	innovation.	Alert	to
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the	danger,	Beijing	has	acted	swiftly	to	counter	the	departure	of	its
scientific	and	entrepreneurial	talent	overseas.
Back	 in	 2008,	 the	 Chinese	 Communist	 Party	 turned	 headhunter
when	 it	 launched	 its	 “Thousand	 Talents”	 scheme	 to	 tempt	 the
brightest	 and	 best	 Chinese	 back	 to	 their	 homeland	 after	 periods
studying	and	working	abroad.	The	policy	was	designed	to	attract,	in
10	 years,	 through	generous	 salaries,	 start-up	 packages,	 housing
and	tax	incentives,	2,000	established	academics	and	entrepreneurs
with	overseas	PhDs	and	research	experience.	The	scheme	has	been
a	 roaring	 success	 with	 the	 number	 of	 applicants	 and	 researchers
joining	in.

When	did	China	embark	on	its	most	ambitious	scientific	project?

China’s	most	ambitious	project	so	far	is	the	creation	of	the	biggest	radio
telescope.

This	 is	 the	 largest	 radio	 telescope	 ever	 built,	 measuring	 500m
(1,640ft)	 across.	 This	 Five-hundred-metre	 Aperture	 Spherical
Telescope	 is	 nicknamed	 FAST.	 Construction	 on	 the	 FAST	 project
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began	in	2011	and	is	scheduled	for	completion	by	September	2016.
Situated	in	Guizhou	Province,	in	the	south-west	of	the	country,	FAST
dwarfs	all	other	radio	telescopes.
While	 some	 telescopes,	 such	 as	 the	 Hubble	 Space	 Telescope,	 use
light	 to	 see	 the	 visible	 Universe,	 a	 radio	 telescope	 is	 more	 like	 a
giant	ear	 “listening”	 for	 radio	waves	emitted	by	objects	 in	deepest
space.
China’s	new	telescope	is	so	large	that	the	team	hopes	it	will	pick	up
radio	waves	from	the	far	reaches	of	the	cosmos.	The	telescope	will
be	 searching	 for	 ancient	 signals	 of	hydrogen	 -	 one	of	 the	building
blocks	of	the	early	Universe	-	to	try	to	understand	how	the	cosmos
evolved.
It	will	also	be	hunting	for	new	stars	-	in	particular	a	rapidly	rotating
and	extremely	dense	type	of	star	called	a	pulsar	 -	and	it	will	even
join	the	hunt	for	extraterrestrial	life.
What	is	most	commendable	is	that	its	construction	has	taken	place
in	record	time	-	just	over	five	years,	and	it’s	nearly	complete.	No	one
executes	projects	like	China	does.
More	than	anything	else,	projects	like	FAST	are	powerful	symbols	of
China’s	scientific	renaissance.	 It	 is	almost	as	 if	China	will	make	up
for	the	loss	of	opportunities	of	the	last	100	years	in	the	next	decade.KNAPPIL
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Where	do	we	see	China’s	efforts	in	‘super-sizing	science’?

In	addition	 to	making	 the	biggest	 radio	 telescope,	China	has	also	been
involved	in	four	other	super-sized	projects.

Cornea	 transplants	 from	 pigs:	 Pigs	 are	 not	 being	 used	 for	more
than	just	their	meat.	After	slaughter,	the	corneas	from	pigs’	eyes	are
taken	out	and	set	aside	for	humans.	China	accounts	for	a	fifth	of	the
world’s	 blind	 people.	 The	 Chinese,	 because	 of	 cultural	 factors,	 are
averse	 to	 donating	 their	 eyes	 after	 death	 (it	 carries	 out	 only	 5000
cornea	 transplants	 every	 year).	 The	 solution	 is	 the	 pig	 cornea
project.
Neutrinos:	At	Daya	Bay	in	the	south	of	China,	scientists	are	studying
some	 of	 the	 oddest	 particles	 in	 the	 cosmos	 -	 neutrinos.	Neutrinos
are	 generated	 by	 nuclear	 reactions	 -	 from	 the	 fusion	 in	 stars,	 to
nuclear	 power	 stations	 here	 on	 Earth	 -	 and	 are	 one	 of	 the	 most
abundant	particles	in	the	Universe.
Ship	 to	 explore	 oceans	 and	 launch	 submarines:	 This	 ship,
equipped	with	on-board	labs	and	the	latest	scientific	kit,	intends	on
exploring	 the	world’s	 oceans	 and	 also	 help	 China	 plunge	 beneath
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the	waves,	serving	as	a	launch-pad	for	submarines	that	can	dive	to
the	deepest	parts	of	the	ocean.	One	of	its	unmanned	subs	reached	a
depth	of	4,000m	(13,000ft)	in	its	most	recent	trial.
Space	Program:	With	 successful	 launches	 of	 orbiters,	 probes	 and
taikonauts,	China	has	established	 itself	as	a	space	power	 -	opening
its	 program	 to	 public	 slowly.	 China’s	 new	program	of	 exploration
includes	a	return	to	the	Moon.	There	are	plans	for	a	sample-return
mission,	where	some	lunar	rock	will	be	grabbed	and	brought	back
to	 Earth,	 and	 also	 a	 visit	 to	 the	 far	 side	 of	 the	 Moon,	 which	 is
scheduled	for	2018.

Who	can	learn	from	China’s	scientific	leap?

On	the	one	hand,	Chinese	authorities	are	allowing	academicians	in	the
field	 of	 science	 to	 take	 a	 three-year	 sabbatical	 to	 pursue	 research
outside	the	institute,	viewing	it	as	a	way	to	turn	academic	research	to
technological	innovations.

On	 the	 other	 hand,	 as	 of	 April	 2016,	 India	 has	 1.92	 lakh	 active
researchers	 with	 14%	 of	 them	 being	 women,	 but	 Indian	 patent
offices	 have	 2.37	 lakh	 patent	 applications	 pending.	 In	 the	 last
four	years,	a	total	of	1,57,331	patent	applications	have	been	filed	in
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India,	 of	 which	 only	 21,031	 have	 been	 disposed	 of	 and	 1,36,309
remain	pending.
Statistics	from	the	World	Intellectual	Property	Organization	(WIPO)
in	March	2016	and	 the	World	Bank	show	that	 India	 is	not	among
the	 top	 10	 countries	 in	 filing	 patents	 at	 the	 end	 of	 2015.	China
occupies	the	third	spot.
Researchers	 point	 out	 that	 if	 India	 needs	 to	 innovate	 and	 invent
within	the	country,	there	needs	to	be	a	quick	system	of	granting	of
patents	 so	 as	 to	 enable	 researchers	 to	 take	 their	 inventions	 to
investors	 and	 eventually	 to	 the	market,	 considering	 it	 takes	more
than	five	years	to	get	a	patent	in	the	country.
Moreover,	a	quicker	system	and	(much)	better	pay	and	benefits	for
researchers	would	help	changing	the	face	of	science	scholars	in	the
country.
India’s	Gross	Expenditure	on	Research	and	Development	(GERD)	as
percentage	of	GDP	has	remained	so	far	less	than	1%.	The	Science,
Technology	 and	 Innovation	 (STI)	 Policy,	 2013	 envisages
increasing	 R&D	 expenditure	 to	 2%	 of	 GDP	 with	 enhanced
participation	of	private	sector	through	policy	and	reform	processes.
However,	not	much	has	happened	on	this	front.
India	 needs	 to	 glorify	 science	 and	 scientists.	 Like	 China,	 it	 also
needs	to	bring	its	best	brains	back.	This	will	come	with	a	cost	–	a	cost
which	India	must	pay	or	it	will	continue	to	be	a	laggard	in	science.
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How	much	is	China	spending	on	Science?

The	 central	 government’s	 draft	 plan	 for	 economic	 development
during	the	13th	five-year	plan,	which	runs	from	2016	to	2020,	aims
at	boosting	 science	spending,	which	will	 rise	9.1%	 this	year	 to	271
billion	yuans	($41	billion).
China’s	 new	 plan	 promises	 that	 by	 2020,	 R&D	 investment	 will
account	for	2.5%	of	GDP,	compared	with	2.05%	in	2014.
Themes	in	the	new	5-year	plan	include	the	domestic	production	of
gas-turbine	 engines	 and	 planes,	 and	 increased	 focus	 on
neuroscience	 and	 genetic	 research,	 national	 cyberspace	 security,
and	deep	space	exploration.	China	wants	to	launch	a	Mars	probe	by
2020.	Big	data,	high-tech	medical	devices,	and	cloud	computing	also
earned	mention	as	priority	projects.
The	scientific	journal	Nature	conducted	a	global	survey	of	scientists’
salaries	in	2010	and	found	the	average	Chinese	scientist	earned	less
than	 US$40,000	 a	 year.	 Their	 counterparts	 in	 the	 United	 States,
meanwhile,	 made	 an	 average	 of	 almost	 US$80,000.	 China,	 as	 if
taking	note	of	this,	exponentially	increased	the	salaries	it	pays	to	its
high-performing	scientists.	In	2015,	the	average	salary	of	a	scientist
in	China	was	US$80,000.	There	we	are	–	even	the	Communists	know
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that	you	need	to	pay	the	best	the	best	if	you	want	them	to	work	at
their	best!
The	background	to	this	increase	in	top	scientists’	salaries	is	China’s
enormous	 spending	 on	 research	 and	 development.	 A	 total	 1.4
trillion	 yuan	 was	 spent	 on	 the	 sector	 last	 year,	 according	 to	 the
government,	more	than	the	entire	GDP	of	New	Zealand.

((( 	)))
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S&T	-	India’s	supercomputing	mission	on	track

India	will	get	an	indigenously	built	supercomputer	next	year	August	as
part	 of	 the	 government’s	 Rs	 4,500-crore	 programme	 aimed	 at	 taking
India	into	an	elite	league	of	nations	who	have	taken	gigantic	strides	in
computing.	 The	 Centre	 for	 Development	 of	 Advanced	 Computing	 is
handling	 the	 project	 under	 the	 Ministry	 of	 Science	 and	 Technology.
India	is	miles	behind	China	when	it	comes	to	supercomputing	prowess.
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What	is	the	National	Supercomputing	Mission?

This	Mission	envisages	empowering	our	national	academic	and	R&D
institutions	 spread	 over	 the	 country	 by	 installing	 a	 vast
supercomputing	grid	comprising	of	more	than	70	high-performance
computing	facilities.
These	 supercomputers	 will	 also	 be	 networked	 on	 the	 National
Supercomputing	 grid	 over	 the	 National	 Knowledge	 Network
(NKN).
The	NKN	is	another	programme	of	the	government	which	connects
academic	 institutions	 and	 R&D	 labs	 over	 a	 high	 speed	 network.
Academic	 and	 R&D	 institutions	 as	 well	 as	 key	 user
departments/ministries	 would	 participate	 by	 using	 these	 facilities
and	develop	applications	of	national	relevance.
The	Mission	also	includes	development	of	highly	professional	High
Performance	Computing	(HPC)	aware	human	resource	for	meeting
challenges	of	development	of	these	applications.
The	 Mission	 implementation	 would	 bring	 supercomputing	 within
the	 reach	 of	 the	 large	 Scientific	 &	 Technology	 community	 in	 the
country;	 will	 provide	 significant	 qualitative	 and	 quantitative
improvement	 in	 R&D	 and	 higher	 education	 in	 the	 disciplines	 of
Science	 &	 Technology;	 and	 enable	 the	 country	with	 a	 capacity	 of
solving	multi-disciplinary	grand	challenge	problems.
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Why	are	Supercomputers	required?

Supercomputers	are	the	bodybuilders	of	the	computer	world.	They
boast	tens	of	thousands	of	times	the	computing	power	of	a	normal
desktop	 and	 cost	 tens	 of	 millions	 of	 dollars.	 And	 they	 perform
trillions,	or	even	thousands	of	trillions,	of	calculations	per	second.
World-wide	 supercomputing	 facilities	 have	 enabled	 countries	 in
their	 S&T	 capabilities	 in	 areas	 such	 as	 designing	 vehicles,
aeroplanes,	massive	structures	like	high	rise	buildings	and	bridges,
infrastructure	 ,	 discovery	 of	 new	 life	 saving	 drugs,	 discovery	 and
extraction	of	new	energy	sources	including	oil,	natural	gas	etc.
Over	the	years,	supercomputers	have	benefitted	mankind	in	several
ways.	Weather	prediction	has	reached	accuracy	of	forecast	as	well
as	 real	 time	 tracking	 of	 natural	 phenomenon.	 Timely	 warning	 of
cyclones	in	the	recent	past	have	saved	many	lives	and	property.
As	 of	 November	 2015,	 India	 has	 11	 systems	 on	 the	 Top	 500	 list
ranking	95,	118,	144,	165,	250,	285,	299,	312,	315,	379	and	396.
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When	was	the	first	Supercomputer	made	in	India?

India’s	 supercomputer	 program	was	 started	 in	 late	 1980s	 because
Cray	 supercomputers	 were	 denied	 for	 import	 due	 to	 an	 arms
embargo	 imposed	 on	 India,	 as	 it	 was	 a	 dual	 use	 technology	 and
could	be	used	for	developing	nuclear	weapons.
For	the	purpose	of	achieving	self-sufficiency	in	the	field,	the	Centre
for	 Development	 of	 Advanced	 Computing	 (C-DAC)	 was	 set	 up	 in
1988	by	the	then	Department	of	Electronics	with	Dr.	Vijay	Bhatkar
as	its	Director.
The	project	was	given	an	initial	run	of	3	years	and	an	initial	funding
of	 Rs	 30	 crore,	 the	 same	 amount	 of	 money	 and	 time	 that	 was
usually	expended	to	purchase	a	supercomputer	from	the	US.
In	 1990,	 a	 prototype	 was	 produced	 and	 was	 benchmarked	 at	 the
1990	 Zurich	 Supercomputing	 Show.	 It	 surpassed	 most	 other
systems,	placing	India	second	after	US.
The	 final	 result	 of	 the	 effort	 was	 the	 PARAM	 8000,	 which	 was
installed	in	1991.	It	is	considered	India’s	first	supercomputer.
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Where	is	India	vis	a	vis	China	in	Supercomputing?

In	 the	 latest	 November	 2015	 ‘TOP	 500’	 list	 of	 the	 top	 500
supercomputers	 in	 the	world,	 India	 has	 just	 11	while	 China	 hosts
109	 of	 the	 high-performance	 computing	 systems	 on	 a	 widely
watched	list	of	the	world’s	most	powerful	supercomputers.
The	 list	 is	published	 twice	a	year	by	 Jack	Dongarra,	a	professor	at
the	University	of	Tennessee	who	has	been	involved	in	the	making
of	the	list	since	1993.
China	is	experiencing	a	supercomputing	boom	while	on	the	Indian
side	no	new	supercomputers	have	been	added	in	a	long	time.
Surprisingly,	not	a	single	Indian	system	has	found	a	spot	in	the	Top
50.	 India’s	 supercomputer,	 SERC	 manufactured	 by	 Cray	 Inc,
secured	the	95th	position.
China	 is	home	 to	 the	world’s	most	powerful	supercomputer,	 the
National	University	of	Defense	Technology’s	Tianhe-2	along	with	2
other	supercomputers	in	the	Top	50.
China	 is	also	carving	out	a	bigger	share	as	a	manufacturer	of	high
performance	 computers	 with	 multiple	 Chinese	 manufacturers
becoming	more	active	in	this	field.
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Who	invented	the	first	supercomputer?

Seymour	 Roger	 Cray	 an	 American	 electrical	 engineer	 and
supercomputer	architect	designed	a	 series	of	 computers	 that	were	 the
fastest	in	the	world	for	decades,	and	founded	Cray	Research	which	built
many	of	these	machines.

The	 company	 introduced	 several	 technologies	 Cray	 invented	 that
became	 central	 to	 supercomputing,	 including	 immersion	 cooling
and	vector	register	technologies,	with	the	development	of	the	CRAY-
1	in	1976	and	the	CRAY-2	in	1985.
Called	“the	father	of	supercomputing,”	Cray	has	been	credited	with
creating	the	supercomputer	industry.
Joel	 Birnbaum,	 then	 chief	 technology	 officer	 of	 Hewlett-Packard,
said	of	him:	“It	seems	impossible	to	exaggerate	the	effect	he	had	on
the	 industry;	 many	 of	 the	 things	 that	 high	 performance	 computers
now	 do	 routinely	 were	 at	 the	 farthest	 edge	 of	 credibility	 when
Seymour	envisioned	them.”
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How	challenging	is	it	to	make	a	Supercomputer	in	India?

Secretary	 Ashutosh	 Sharma	 of	 the	 science	 and	 technology	 ministry
explained	 that	 they	 face	 two	 main	 challenges	 if	 they	 are	 to	 replace
regular	desktop	PCs	with	supercomputers.

One	 is	 the	 power	 and	 heat	 management	 for	 supercomputers	 as
these	machines	need	a	considerable	amount	of	energy.	Another	 is
to	get	the	right	people	who	can	operate	them	in	the	future.
For	 instance,	 IBM	 Sequoia	 Bluegene/Q	 System,	 the	 third	 fastest
supercomputer	in	the	world,	cost	$250	million	to	install	and	uses	7.8
megawatts	 having	 an	 operating	 cost	 of	 $6098.00/hour,	 equates	 to
roughly	$53	million	per	year.
And	 at	 least	 a	 dozen	 or	 so	 technicians	 are	 needed	 to	 keep	 a
supercomputer	 running,	 and	 thus	 the	 annual	 cost	 would	 be	 $60
million	or	more.
“We	 are	working	 on	 how	 to	 control	 heat.	 The	 cost	 of	 power	 to	 run
these	supercomputers	alone	will	be	around	Rs	1,000	crore,”	 Sharma
said.
As	 of	 now,	 the	 Indian	 government	 is	 still	 negotiating	 with	 global
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vendors	to	help	them	build	the	supercomputers	in	the	country	and
to	train	people	to	operate	the	machines.

((( 	)))
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S&T	-	The	Chicxulub	drilling	project	is	complete

The	effort	to	drill	into	the	Chicxulub	Crater	off	the	coast	of	Mexico	has
been	declared	an	outstanding	 success.	After	weeks	of	drilling	 into	 this
prehistoric	crime	scene,	scientists	have	finally	uncovered	the	rocks	that
saw	the	dinosaurs	getting	destroyed	by	the	asteroid	impact.	These	rocks
will	now	help	uncover	exactly	what	happened	to	create	the	crater	and	if
it	killed	off	the	dinosaurs.

What	is	the	Chicxulub	project	about?
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It	 is	a	 joint	UK-US-led	expedition	 to	drill	 into	 the	Chicxulub	Crater
off	the	coast	of	Mexico,	buried	under	the	Yucatan	Peninsula.
The	scientists	believe	that	the	deep	scar	made	in	the	Earth’s	surface
66	 million	 years	 ago	 by	 the	 asteroid	 hastened	 the	 end	 of	 the
dinosaurs.	 Today,	 the	 key	 parts	 of	 the	 crater	 are	 buried	 beneath
600m	of	ocean	sediment	(the	so-called	‘ground	zero’).
Researchers	 now	 have	 access	 to	 the	 rocks	 which	 will	 help	 them
learn	more	 about	 the	 scale	 of	 the	 impact,	 and	 the	 environmental
catastrophe	that	ensued.
They	are	particularly	interested	in	a	feature	called	the	“peak	ring”,
which	 is	 created	at	 the	 centre	of	 the	 impact	hole	where	 the	Earth
rebounded	after	being	hit	by	the	city-sized	space	object.
Chicxulub	crater	which	is	discovered	20	years	ago	is	also	known	as
the	 ‘Lunar	 Twin’	 because	 it	 looks	 strikingly	 similar	 to	 the
Schrödinger	crater	on	the	moon’s	far	side.

Why	is	this	project	a	landmark	in	execution?

This	is	the	first	offshore	attempt	to	drill	into	the	crater	carried	out	by
a	 specially	 equipped	vessel	 at	 a	point	30	kilometres	offshore	 from
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the	Mexican	port	of	Progreso.
There,	 in	water	 17	meters	deep,	 the	boat	would	 sink	 three	pylons
and	raise	 itself	above	the	waves,	creating	a	stable	platform	named
Myrtle.
The	 team	 first	 drilled	 and	 quickly	 churned	 out	 500	 meters	 of
limestone	that	were	deposited	on	the	sea	floor	since	the	impact.
After	 that,	 the	 drillers	 extracted	 core	 samples,	 in	 3-meter-long
increments,	as	they	went	deeper.

Since	April	1st	2016,	they	worked	day	and	night	and	drilled	down	at
a	 target	 depth	 of	 1,500	meters	 (4,921	 feet),	 looking	 for	 changes	 in
rock	types,	cataloguing	microfossils,	and	collecting	DNA	samples.
Rocks	nearly	1,300m	below	the	Gulf	seafloor	have	been	pulled	up.
These	 rock	 samples	 in	 their	metal	 casings	have	been	 stacked	 in	 a
refrigerated	 container	 and	will	 be	 transported	 to	 an	American	 lab
for	CT	scanning,	to	examine	their	interior	structure.

When	was	the	crater	created	and	who	discovered	it?

About	 65	 million	 years	 ago,	 the	 Earth	 suffered	 its	 largest	 known
cosmic	 impact.	 An	 asteroid	 or	 comet	 nucleus	 about	 10	 km	 in
diameter	 slammed	 into	 what	 is	 now	 the	 Yucatan	 peninsula	 of
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Mexico.	 It	 gouged	 out	 a	 crater	 180	 to	 200	 km	 in	 diameter:	 nearly
twice	as	large	as	the	prominent	crater	Copernicus	on	Earth’s	moon.
The	crater	was	discovered	by	Antonio	Camargo	and	Glen	Penfield,
geophysicists	who	had	been	 looking	 for	petroleum	 in	 the	Yucatán
during	the	late	1970s.
Penfield	was	 initially	unable	 to	obtain	evidence	 that	 the	geological
feature	was	a	crater,	and	gave	up	his	search.
Later,	 through	 contact	 with	 Alan	 Hildebrand	 in	 1990,	 Penfield
obtained	samples	that	suggested	it	was	an	impact	feature.	Evidence
for	the	impact	origin	of	the	crater	includes	shocked	quartz,	a	gravity
anomaly,	and	tektites	in	surrounding	areas.
The	 impact	 was	 2	 million	 times	 more	 explosive	 than	 the	 most
powerful	man-made	bomb	ever	detonated.	 It	would	have	sparked
earthquakes,	 triggered	 tsunamis,	 turned	 the	 Earth	 warm	 as	 a
greenhouse	and	then	cold	as	an	icebox.

Where	will	the	project	be	useful?

Chicxulub	 is	 the	 only	 impact	 crater	 on	 Earth	 whose	 peak	 ring	 is
remarkably	 intact	and	linked	to	a	mass	extinction	event.	The	core
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samples	drilled	will	open	the	proverbial	Pandora’s	Box	of	scientific
discovery.
As	 such,	 the	 samples	 could	 provide	 more	 information	 about	 the
extinction	and	what	came	after	it.	More	recent	layers	of	rock	could
yield	traces	of	 life,	which	would	provide	clues	about	how	soon	life
was	able	to	re-establish	itself	in	the	wake	of	such	devastation.
The	 samples’	 intricate	 mineralogical	 details	 will	 let	 researchers
know	 how	 much	 the	 asteroid	 impact	 liquefied	 and	 scorched	 the
crust,	as	well	as	how	much	material	was	ultimately	excavated.
The	 presence	 of	 any	 ancient	 fluid	 cracks	will	 reveal	what	 kind	 of
hydrothermal	system	sprung	up	beneath	the	 impact	crater	after	 it
was	formed.
Rock	 samples	 from	 the	peak	 ring	will	 illuminate	 the	 formation	 of
these	 strange	 structures	 -	which	have	been	spotted	at	 impact	 sites
on	the	moon	and	Mars	but	are	difficult	to	investigate	on	Earth.
These	 rock	 samples	 can	 help	 in	 deriving	 answers	 to	 how	 the
dinosaurs	really	vanished.

Who	are	the	masterminds	behind	the	project?

The	 project	 is	 being	 conducted	 by	 the	 European	 Consortium	 for
Ocean	 Research	 Drilling	 (ECORD),	 as	 part	 of	 the	 International
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Ocean	Discovery	Program	(IODP).
The	 consortium	 comprises	 of	 15	 European	 countries,	 Canada	 and
Israel	that	was	formed	in	2003	to	join	the	IODP	as	a	single	member.
ECORD	addresses	crucial	questions	in	Earth,	Ocean,	Environmental
and	 Life	 Sciences	 based	 on	 drill	 cores,	 borehole	 imaging,
observatory	 data,	 and	 related	 geophysical	 imaging	 obtained	 from
beneath	 the	ocean	 floor	using	 specialized	ocean-going	drilling	and
research	vessels	and	platforms.
The	 science	 team	 has	 members	 from	 the	 US,	 Mexico,	 Japan,
Australia,	 Canada,	 and	 China,	 as	 well	 as	 the	 UK	 and	 five	 other
European	countries	who	are	led	by	Sean	Gulick,	of	The	University	of
Texas	 at	 Austin	 Institute	 for	 Geophysics	 and	 Joanna	 Morgan	 of
Imperial	College	London.

How	is	the	Chicxulub	extinction	theory	criticized?

It	is	believe	that	when	a	big	rock	smashes	into	Earth	at	high	enough
velocities,	 the	 collision	 causes	 the	 crust	 temporarily	 to	 act	 like	 a
liquid,	first	forming	a	so-called	transient	crater	(like	the	indentation
that	 forms	 on	 a	 lake	 surface	 after	 a	 rock	 is	 thrown	 in),	 and	 the
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centre	rebounds,	or	splashes,	upward	and	then	outward.
This	 bolide	 impact	 resulted	 in	 the	 extinction	 of	 numerous	 animal
and	plant	groups,	including	non-avian	dinosaurs.	The	theory	is	now
widely	accepted	by	the	scientific	community.
But	some	critics	argue	that	such	an	impact	would	have	killed	frogs
as	well	as	dinosaurs,	yet	the	frogs	survived	the	extinction	event.
Also,	 several	 other	 large	 impact	 craters	 besides	 Chicxulub	 have
been	well	 studied	 by	 geologists	 and	 none	 is	 associated	with	 fossil
evidence	of	extinctions.
On	the	other	hand,	four	of	the	five	major	mass	extinctions	appear	to
have	 some	 connection	with	 volcanic	 eruptions.	 Sceptics	 look	 to	a
major	 volcanic	 event	 that	 occurred	 towards	 the	 end	 of	 the
Cretaceous	as	an	alternate	primary	cause	of	the	extinction.
Others	also	argue	that	the	core	samples	from	Chicxulub	prove	the
impact	 occurred	 about	 300,000	 years	 before	 the	 mass	 extinction,
and	 thus	 could	 not	 have	 been	 the	 causal	 factor.	 However,	 this
conclusion	is	unsupported	by	radioactive	dating	and	sedimentology.

((( 	)))

KNAPPIL
Y

699



S&T	-	The	superbug	visits	the	United	States

A	49-year-old	Pennsylvania	woman	has	shown	the	presence	of	a	rare
kind	of	E.	 coli	 infection,	 the	 first	 known	case	of	 its	 kind	 in	 the	United
States.	 It	 is	 a	 ‘superbug’	 that	 is	 resistant	 to	 many	 antibiotics,	 even
Colistin,	which	doctors	 use	 as	 a	 last	 resort	when	 other	 antibiotics	 fail.
The	 rise	 of	 the	 superbugs	 raises	 the	 possibility	 of	 an	 antibiotic
apocalypse.	Will	the	bacteria	end	the	humans?
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What	is	ringing	alarm	bells	in	the	medical	fraternity	of	the	US?

Antibiotic	resistance	has	become	a	growing	problem	in	 the	United
States.	The	World	Health	Organization	has	warned	that	it	 is	one	of
the	biggest	threats	to	global	health	today.
Each	 year	 in	 the	 United	 States,	 at	 least	 2	 million	 people	 become
infected	with	other	kinds	of	bacteria	that	can’t	be	beaten	with	most
antibiotics,	 and	 at	 least	 23,000	 people	 die	 each	 year	 as	 a	 result	 of
those	infections.
The	Center	for	Disease	Control	sees	steady	increase	in	drug-resistant
bacteria	but	 the	new	case	of	 the	49-year-old	Pennsylvania	woman
takes	this	problem	to	the	next	level.
For	 the	 first	 time,	 researchers	 have	 found	 a	 person	 in	 the	 United
States	 carrying	bacteria	resistant	 to	 antibiotics	 of	 last	 resort,	 an
alarming	development	 that	 the	 top	U.S.	 public	 health	 official	 says
could	mean	“the	end	of	the	road”	for	antibiotics.
The	 concern	with	 this	 particular	 case	 is	 that	 the	 traits	 of	 this	 rare
mutant	 Colistin-resistent	 E.	 coli	 could	 jump	 to	 other	 bacteria	 that
respond	 only	 to	 Colistin,	 creating	 a	 potentially	 unstoppable
superbug.
One	report	suggests	that	antibiotic-resistant	infections	can	result	in
the	deaths	of	half	the	patients	who	become	infected.
Experts	 say	 that	 if	 we	 can	 use	 less	 antibiotics	 and	 look	 for
alternatives,	then	hopefully	we	can	keep	the	problem	in	check.
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Why	are	superbugs	considered	one	of	the	biggest	global	threats?

Superbugs	are	a	major	global	health	threat	with	multi-drug	resistant
bacteria	 causing	 around	 400,000	 infections	 and	 25,000	 deaths	 in
Europe	every	year.
Although	better	monitoring	and	hygiene	has	reduced	levels	of	life-
threatening	 MRSA	 and	 C.	 difficile	 in	 UK	 hospitals,	 other	 resistant
strains	of	bacteria	are	now	on	the	rise.
Cases	of	E.	coli	and	Klebsiella	have	increased	by	two-thirds	in	recent
years,	making	them	the	most	frequent	cause	of	hospital-acquired
infection	in	Britain.
At	a	molecular	level	bacteria	are	finding	ways	to	outsmart	the	drugs
designed	 to	 kill	 them.	 In	 the	 case	 of	 ‘superbugs’	 they	 don’t	 just
survive	-	they	thrive.
Antibiotics	 are	 becoming	 less	 and	 less	 effective	 against	 bacterial
infections	 and	 could	 one	day	 run	out.	 Right	now	 there	 aren’t	 any
alternatives	that	could	take	their	place.
Pharmaceutical	research	hasn’t	kept	up	with	the	growing	resistance
of	 bacteria	 to	 antibiotics.	 No	 new	 types	 (classes)	 of	 antibiotics
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have	 been	 discovered	 for	 25	 years	 and	 some	 strains	 of	 bacteria
now	 are	 unharmed	 by	 nearly	 all	 the	 drugs	 designed	 to	 kill	 them,
making	 infections	by	these	bacteria	almost	untreatable.	Hence	the
name	superbugs.
Experts	have	warned	we	are	decades	behind	in	the	race	against	the
superbugs.	 We’ve	 already	 exploited	 the	 most	 obvious	 naturally
occurring	 antibiotics.	 So	 creating	 new	 ones	 requires	 much	 more
time	and	ingenuity,	but	currently	there	is	little	financial	incentive	to
do	 so.	 Pharmaceutical	 companies	 target	 chronic	 illnesses	 to
maximise	potential	profits	from	new	drugs.
It’s	conceivable	that	in	20	years,	treatments	such	as	chemotherapy
and	 simple	 surgery	 will	 become	 impossible	 because	 they	 rely	 on
antibiotics.	We	are	facing	a	future	where	a	cough	or	cut	could	kill
once	again.

When	can	the	superbug	bring	the	world	to	an	end?

As	long	as	new	drugs	keep	coming,	resistance	is	not	a	problem.	But
there	has	not	 been	 a	new	 class	 of	 antibiotics	 discovered	 since	 the
1980s.
The	number	of	tests	coming	back	with	resistance	to	carbapenems,
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one	of	 the	most	powerful	groups	of	antibiotics,	has	 soared	 from	a
handful	of	cases	in	2003	to	more	than	300	cases	by	2010.
Around	 the	 world,	 multi-drug	 resistant	 and	 extremely-drug
resistant	tuberculosis	-	meaning	only	a	couple	of	drugs	still	work	-	is
a	growing	problem.
The	 World	 Health	 Organization	 has	 warned	 that	 many	 common
infections	 will	 no	 longer	 have	 a	 cure	 and,	 once	 again,	 could	 kill
unabated	-	making	antibiotic	apocalypse	a	possibility.

Where	can	help	come	from?

Antibiotic	 resistance	 is	 accelerated	 by	 the	 misuse	 and	 overuse	 of
antibiotics,	as	well	as	poor	 infection	prevention	and	control.	Steps	can
be	taken	at	all	levels	of	society	to	reduce	the	impact	and	limit	the	spread
of	resistance.

The	 general	 public	 can	help	 by	preventing	 infections	 by	 regularly
washing	hands,	practicing	good	food	hygiene,	avoiding	close	contact
with	sick	people	and	keeping	vaccinations	up	to	date.
The	public	must	use	antibiotics	only	when	prescribed	by	a	certified

KNAPPIL
Y

704



health	professional	and	always	take	the	full	prescription.
They	 should	 never	 use	 left-over	 antibiotics	 nor	 share	 antibiotics
with	others.
Health	workers	and	pharmacists	can	help	by	preventing	infections
by	 ensuring	 hands,	 instruments	 and	 environment	 are	 clean	 and
keeping	patients’	vaccinations	up	to	date.
When	 a	 bacterial	 infection	 is	 suspected,	 they	 should	 perform
bacterial	cultures	and	testing	to	confirm,	and	prescribe	and	dispense
antibiotics	only	when	they	are	truly	needed	at	the	right	dose	for	the
right	duration.
Policymakers	can	help	by	having	a	robust	national	action	plan	to
tackle	antibiotic	resistance	and	improving	surveillance	of	antibiotic-
resistant	infections.
They	have	to	strengthen	infection	prevention	and	control	measures
by	 regulating	 and	 promoting	 the	 appropriate	 use	 of	 quality
medicines.
They	 should	 also	 make	 information	 on	 the	 impact	 of	 antibiotic
resistance	 available	 and	 rewarding	 the	 development	 of	 new
treatment	options,	vaccines	and	diagnostics.
The	agricultural	sector	can	help	by	ensuring	that	antibiotics	given	to
animals	 -	 including	 food-producing	 and	 companion	 animals	 -	 are
only	 used	 to	 treat	 infectious	 diseases	 and	 under	 veterinary
supervision.
The	 healthcare	 industry	 can	 help	 by	 investing	 in	 new	 antibiotics,
vaccines,	and	diagnostics.
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Who	is	leading	the	fight	against	superbugs?

Former	Goldman	Sachs	economist	 Jim	O’Neill	has	a	 suggestion	 to
beat	 the	rising	threat	of	superbugs:	Offer	a	$1	billion	prize	 to	drug
makers	that	come	up	with	successful	new	antibiotics.
The	 former	 chairman	 of	 Goldman	 Sachs	 Asset	 Management
suggested	Group	of	20	nations	offer	“market	entry	rewards,”	for	the
new	antimicrobial	treatments,	which	must	not	be	“over-marketed”
and	should	go	only	to	the	patients	who	need	them.
O’Neill	suggests	allocating	a	small	percentage	of	G-20	existing	health
care	spending	to	tackling	that,	along	with	reallocating	a	fraction	of
global	 funding	 from	 international	 institutions	 to	 anitmicrobial
resistance.
“Committing	 funds	 to	 Antimicrobial	 Resistance	 (AMR)	 now	 will
reduce	the	amount	it	costs	later	when	it	develops	into	an	even	bigger
crisis,	which	will	inevitably	fall	to	governments,”	O’Neil	said.
Mr	O’Neill,	one	of	the	world’s	top	economists,	is	most	famous	for	the
creation	 of	 the	 “BRIC”	 acronym,	 grouping	 together	 Brazil,	 Russia,
India	and	China	as	potential	growth	powerhouses	of	the	future.
Jim	O’Neill	worked	 for	Goldman	Sachs	 from	1995	until	April	2013,
spending	most	of	his	time	there	as	Chief	Economist.	He	chaired	the
Cities	 Growth	 Commission	 in	 the	 UK	 until	 October	 2014	 when	 it
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provided	its	final	recommendations.
Jim	 is	 currently	 chairing	 a	 formal	 Review	 into	 AMR,	 which	 will
make	 recommendations	 on	 how	 to	 solve	 this	 global	 challenge	 in
spring	2016.

How	can	humans	fight	back?

As	necessity	becomes	the	mother	of	invention,	more	molecular	data
is	 being	 collected	 on	 how	 bacteria	 become	 resistant	 to	 drugs	 to
understand	how	 the	 trait	 evolves	 and	 spreads	 to	 find	 the	 solution
for	this	problem.
Scientists	 are	working	on	developing	 alternatives	 to	 antibiotics	 on
the	premise	that	prevention	is	better	than	cure.	With	the	clear	need
for	new	antibiotics,	 there	 should	be	more	 investment	 in	antibiotic
development.
Bacteria	 have	 found	 ways	 to	 adapt	 to	 the	 existing	 antibiotics.	 So
new	antibiotics	 have	 to	 be	 found	as	 early	 as	 possible.	 Finding	 the
colistin-resistant	bacteria	in	the	U.S.	should	be	a	wake-up	call.

((( 	)))
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S&T	-	Jeff	Bezos	doesn’t	want	a	Plan	B	for	Earth

Jeff	Bezos,	Amazon	and	 space	 company	Blue	Origin’s	 founder,	 shares
his	space	ambitions,	and	approach	to	realizing	a	better	life	for	mankind.
His	conviction	that	outsourcing	our	planet’s	energy	production	to	space
is	 the	 crucial	 key	 to	 a	 prosperous	 planet	 Earth	 differentiates	 his
motivation	from	co-enthusiast,	Elon	Musk	and	the	colonization	of	Mars.
Mars	 colonization	 is	 actively	 backed	 by	 Hawking	 and	 Adrin,	 among
others. KNAPPIL
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What	has	Bezos	revealed	about	his	space	ambitions?

Bezos	wants	to	vitalize	the	space	industry	and	make	it	a	fertile	area
for	accelerating	the	development	of	 technologies	 that	can	harness
the	energy	in	space.
He	uses	the	Amazon	analogy	to	explain	his	goal	–	Amazon’s	success
was	made	possible	by	 integrating	and	innovating	on	existing	basic
structures	like	remote	payment	systems	and	shipping	services.
Bezos	wants	 to	 replicate	 the	 productive	 infrastructure	model	 in
the	space	industry.
He	 envisions	 his	 heavy	 lifting	 infrastructure	 to	 provide	 the	 next
generation	a	revolutionary	space	experience.	The	first	milestone	to
this	vision	is	space	tourism.
Most	 importantly,	he	wants	 to	 save	earth	by	offsetting	her	energy
burden	and	distributing	 it	 in	 space.	He	wants	 to	 set	 the	base	 for	a
“great	inversion”	 -	 instead	of	manufacturing	 factories	on	Earth	 to
send	 out	 machines	 into	 space,	 space	 will	 be	 used	 to	 handle	 the
heavy	manufacturing	which	will	 allow	 Earth	 to	 return	 to	 a	more
natural	state.
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Why	does	he	feel	we	need	to	venture	in	space	to	save	earth?

Bezos	 firmly	believes	 that	 the	 earth	 is	 the	best	 planet	 of	 the	 solar
system	and	the	best	place	to	live.	But	he	also	points	out	that	energy
is	limited	on	the	planet.
A	 fruitful	 and	prosperous	 life	 for	 the	earth’s	population	cannot	be
achieved	by	solely	depending	on	Earth	for	energy.	That	would	lead
to	a	drastic	decline	of	 our	 civilization.	As	Bezos	puts	 it,	 “You	don’t
want	to	live	in	a	retrograde	world.”
While	Earth	is	the	best	planet	to	live,	space	can	provide	an	endless
amount	 of	 energy	 (solar)	 that	 can	 be	 tapped	 to	 fuel	 a	 flourishing
civilization	on	Earth.
Thus	 by	 building	 huge	 chip	 factories	 in	 space,	 Earth	 can	 be
preserved	and	reserved	for	living	and	light	industries.

Bezos	therefore	feels	that	we	need	to	venture	into	space	to	save	Earth.
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Since	when	has	Bezos	been	interested	in	space?

Bezos	says	that	he	was	passionate	about	space	since	the	age	of	five.
He	had	studied	and	thought	about	rockets	since	then.
His	 stupendous	 success	 from	 Amazon	 provided	 the	 resources	 to
start	 his	 space	 company,	Blue	Origin,	 in	 2000.	 The	 researchers	 in
the	 company	 searched	 for	a	more	 efficient	 transport	 vehicle	 to
space	 instead	 of	 rockets	 powered	 by	 loud,	 inefficient	 chemical
combustion.	They	found	no	such	alternative.
Around	 2005,	 rocket	 development	was	 taken	 up	 in	 earnest,	 albeit
secretively.	An	award	by	NASA,	an	occasional	blog	post	and	video	of
a	 successful	 launch	 were	 the	 only	 hints	 to	 what	 was	 happening
within.
The	 public	 announcement	 about	 the	 rocket	 launch	 last	 year
therefore	took	many	by	surprise.
Like	 his	 competitor	 and	 co-enthusiast,	 Elon	 Musk,	 Bezos	 also
identifies	Blue	Origin	less	as	a	business	and	more	as	an	enormously
beneficial	future	tool	for	humanity.
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Where	 are	 the	 differences	 between	 Bezos	 and	 Musk	 in	 how	 they
approach	space?

Bezos	 differs	 with	Musk	 in	 how	 they	 want	 to	 use	 space	 to	 make	 the
Earth	a	better	place.

According	 to	Bezos,	Musk	 is	 solely	 focused	on	getting	 to	Mars	 in
order	to	live	there.	Mars	colonization	seems	to	be	the	target	of	his
efforts.
Bezos	wants	people	to	get	to	Mars,	but	he	emphasizes	that	there	is
no	 place	 like	 Earth	 for	 living	 purposes.	 His	 focus	 extends	 to	 the
entire	 space	 –	 an	 infinite	 energy	 reservoir	 that	 needs	 to	 be
harnessed	to	support	life	on	Earth.
Musk’s	Mask	colonization	goal	is	a	Plan	B	for	earth.	Bezos	says	he
doesn’t	want	a	Plan	B	for	Earth.	He	wants	a	Plan	B	to	ensure	that	the
current	plan	(life	on	Earth)	works.
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Who	will	benefit	from	colonization	of	Mars?

Elon	Musk,	Stephen	Hawking	and	Buzz	Aldrin	are	among	those	who	see
colonization	of	Mars	as	a	necessity.

Human	species,	after	100	million	years	will	have	a	better	chance	of
surviving	 if	 it	 is	 spread	 over	 two	 planets	 instead	 of	 one.
Underestimating	the	power	of	species	wipe-out	 is	 truly	fatal	as	the
dinosaur	fossils	show.
Human’s	curiosity	to	find	out	things	about	their	surroundings	have
gotten	 us	 so	 far.	 It	 is	 natural	 that	 we	 need	 to	 expand	 our
surroundings	to	include	other	planets	as	well	at	this	point	of	time.
Crossing	new	thresholds	has	shown	up	benefits	where	they	are	least
expected.	 This	 natural	 cross	 pollination	 of	 fields	 from	 technology
transfer	 that	 improves	quality	of	 life	on	Earth	needs	a	 stimulating
challenge.	Colonization	of	Mars	provides	that	challenge.
The	first	set	of	people	who	make	this	happen	can	demonstrate	their
leadership	 and	 quite	 a	 few	 proponents	 of	 Mars	 colonization	 are
using	 this	 argument	 to	 goad	 the	Americans	 on.	Mars	 has	 become
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the	new	Moon	for	America.

How	‘dynamic’	is	the	space	industry	really?

If	 ‘dynamic’	 is	 synonymous	 only	 with	 the	 number	 of	 launches	 each
year,	them	the	state	of	the	space	industry	appears	more	static.	However,
active	 researches	 on	building	better	 space	 technologies	 tell	 a	 different
story.	 Private	 companies	 like	 Boeing,	 Lockheed	 Martin	 and	 Aerojet
Rocketdyne	 have	 been	 building	 space	 systems	 that	 address	 relevant
challenges.

Geostationary	 Lightning	 Mapper	 that	 can	 give	 new	 ways	 of
weather	 forecasting	 and	 has	 been	 designed	 to	 forewarn	 tornado
events	could	also	help	planes	to	navigate	around	storm	systems	and
give	ample	warning	when	electrical	grids	on	the	ground	are	under
threat	will	make	its	space	debut	in	2016.
NIRCam	 that	 is	 designed	 to	 help	 us	 understand	 dark	 matter	 and
dark	energy	which	have	eluded	 telescopes	and	deduce	how	space
and	time	work	on	a	fundamental	level	will	be	launched	in	2018.
Flight	materials	 that	could	make	 travel	faster	than	five	times	the
speed	of	sound	(Mach	5)	are	being	tested.	These,	when	used	with
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other	 innovations	 like	 carbon	 nanotubes,	 can	 build	 flights	 of	 the
future	whose	applications	range	from	speedier	consumer	travel	 to
speedier	reach	of	relief	measures	and	defence	despite	the	initial	cost
barrier.

However,	 the	 innovations	 by	 SpaceX	 (Musk’s	 venture)	 and	 to	 a	 lesser
extent,	 so	 far,	 Blue	 Origin	 towards	 cost	 reduction	 of	 space	 launches
through	 rocket	 re-usability	 are	 the	 need	 of	 the	 hour,	 not	 only	 to	 the
space	industry	but	to	human	kind	as	well.	If	implemented	successfully,
they	can	make	the	space	industry	progress	in	faster	and	greater	strides.

Two	 countries	 competing	 with	 each	 other	 during	 the	 Cold	 War
made	 the	 space	 science	 take	 great	 leaps	 forward.	 In	 2016,	 two
American	companies	–	SpaceX	and	Blue	Origin	–	are	recreating	the
rivalry	 between	 the	 US	 and	 Soviet	 Russia.	 This	 makes	 business
sense	to	the	two	men,	but	it	also	augurs	well	for	science.

((( 	)))
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S&T	-	IMD	considering	a	new	model	for	forecasting

After	 decades	 of	 statistical	 juggling,	 India	 is	 preparing	 to	 go	 hi-tech
with	 weather	 forecast.	 Millions	 of	 Indians	 depend	 on	Monsoon	 rains,
which	account	for	70%	of	the	annual	precipitation	on	the	subcontinent.
Correctly	 foretelling	 the	 monsoon	 has	 become	 critical,	 with	 India
suffering	 frequent	 and	 acute	 droughts.	 India	 Meteorological
Department	 (IMD)	 is	getting	 itself	a	new	supercomputer	&	a	 ‘dynamic
model’	to	better	predict	the	Monsoons.

What	is	the	IMD	planning?
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Jettisoning	 a	 statistical	 method	 introduced	 under	 British	 colonial
rule	in	the	1920s,	the	meteorology	office	is	spending	$60	million	on
a	new	supercomputer	to	improve	the	accuracy	of	one	of	the	world’s
most	vital	weather	forecasts	in	time	for	next	year’s	rains.
The	new	system,	based	on	a	U.S.	model	tweaked	for	India,	requires
immense	computing	power	to	generate	three-dimensional	models
to	help	predict	how	the	monsoon	is	likely	to	develop.
The	 IMD	 is	 planning	 to	make	 this	dynamic	model	 operational	 by
replacing	the	statistical	model	by	2017.	The	dynamic	model	was
not	 adopted	earlier	because	 it	was	not	 able	 to	 forecast	monsoons.
Now,	it	 is	believed	to	have	achieved	that	capability	(in	the	US)	and
with	better	results	than	the	statistical	model.
The	sources	declined	to	name	the	companies	the	bureau	was	talking
to	 obtain	 the	 new	 supercomputer,	 but	 said	 it	 would	 be	 10	 times
faster	than	the	existing	one	supplied	by	IBM.

Why	is	the	change	being	proposed?

The	existing	model	uses	historical	 relationships	 between	 rainfall
and	 six	 to	 eight	 predictors	 such	 as	 sea-surface	 temperatures	 and
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south-easterly	winds	over	the	Indian	Ocean.
Because	 of	 India’s	 size,	 one	 national	 forecast	 is	 of	 little	 help	 to
farmers	spread	across	diverse	climatic	zones.
Experts	say	better	forecasting	could	help	India	raise	its	farm	output
by	 nearly	 15	 per	 cent,	 by	 helping	 farmers	 tweak	 the	 best	 time	 to
sow,	 irrigate	or	apply	 fertilizer	 to	crops	and	 if	 rains	 fail	plan	state-
wide	measures.
This	would	be	a	major	boon	 for	a	country	which	 is	already	either
the	 world’s	 biggest	 or	 second-biggest	 producer	 and	 consumer	 of
rice,	wheat,	 sugar	 and	 cotton.	On	 the	 productivity	 front	 however,
there	is	much	ground	to	be	covered.
The	 June-September	 rains	 are	 relied	 on	 to	 replenish	 reservoirs,
recharge	aquifers	and	for	half	of	all	farmland	that	does	not	have
irrigation.
Many	 areas	 receive	 more	 than	 70	 per	 cent	 of	 their	 annual	 rains
during	the	monsoon	and	plentiful	rains	means	more	money	in	rural
communities,	 sustaining	 some	 600	 million	 people	 and	 boosting
demand	for	an	array	of	goods	and	services.

Since	when	has	IMD	been	forecasting	rains?
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The	IMD,	set	up	in	1875,	produced	its	first	monsoon	forecast	in	1886
after	the	famine	of	the	1870s.
Back	 then,	 it	 relied	 on	melting	 snow	 in	 the	 Himalayas	 to	 predict
rains.	Early	forecasters	also	observed	plants	and	animals,	consulted
almanacs	and	invoked	Indra,	the	rain	God!
Now,	about	5,000	IMD	employees	gather	data,	obtained	from	radar,
observatories,	 ships,	 sensors	 and	 satellites,	 for	 the	weather	 office,
where	staff	peer	at	computer	screens	flickering	with	charts,	graphs
and	multi-coloured	maps	of	India.
The	 government	 has	 been	 using	 the	 dynamic	 model	 to	 predict
weather	for	the	last	couple	of	years.	But	due	to	lack	of	expertise,	it
has	not	been	able	to	adopt	it	completely.
The	India	Meteorological	Department	(IMD)	issues	forecasts	for	the
country	 as	 a	 whole	 and	 five	 regions,	 though	 it	 does	 not	 give
separate	 ones	 for	 the	 country’s	 29	 states.	 This	 situation	 needs	 to
change	–	what,	say,	a	farmer	in	Bihar	has	got	to	do	with	the	overall
prediction	for	the	country	or	when	the	Monsoons	will	hit	the	Kerala
coast;	he	needs	(to	the	extent	possible)	precise	information	on	when
the	Monsoons	will	enter	and	exit	Bihar.
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Where	are	the	differences	between	statistical	and	dynamic	model?

The	 IMD’s	 forecast	 is	 based	 on	 a	 statistical	 “power	 regression”
model	that	uses	16	parameters	in	an	empirical	relationship	with	the
total	quantum	of	monsoon	rainfall	over	the	entire	country.
Historical	data	over	a	sample	period	(1951-1987)	have	been	used	to
identify	 the	 16	 atmosphere-ocean-land	 variables	 that	 have
significant	influence	on	the	monsoon	behaviour.
These	atmospheric	factors,	the	“predictors”,	are	both	regional	(such
as	the	Himalayan	snow	cover)	and	global	(such	as	the	El	Nino,	the
anomalous	 warming	 of	 the	 ocean	 off	 the	 Peruvian	 coast	 in	 the
eastern	 Pacific),	 the	 latter’s	 influences	 being	 termed
“teleconnections”.
A	 measurement	 of	 their	 stabilized	 values,	 which	 occur	 from
December	 to	 May,	 are	 used	 in	 establishing	 a	 quantitative
relationship	with	the	total	monsoon	rainfall,	the	“predictand”.
A	 quantitative	 prediction	 based	 on	 this	 model,	 which	 gives	 the
quantum	 of	 rainfall	 expected,	 began	 to	 be	 given	 since	 1988.	 The
model	 is	 stated	 to	have	an	 inherent	error	window	of	4	percent	on
either	side	because	of	its	statistical	nature.
A	 dynamic	 weather	 prediction	 model	 involves	 3D	 mathematical
simulation	 of	 the	 atmosphere	 on	 computer.	Dynamic	models	 are
especially	 useful	 for	 predicting	 rainfall	 over	 smaller	 spatial	 and
temporal	 scale,	which	 is	 not	 possible	 in	 the	 statistical	 forecasting
system	which	IMD	uses.
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Who	else	predicts	rain	in	India?

Rain	 in	 India	 is	 predicted	 by	 the	 IMD	 (India’s	 public	 forecaster)	 and
Skymet	(its	sole	counterpart),	a	private	forecasting	agency.	The	IMD	has
its	own	statistical	model,	though	it	also	looks	at	other	indicators.	Skymet
does	not	have	its	own	model;	they	analyze	several	weather	models	and
take	a	call	on	which	to	give	more	weight	and	which	to	skip.

Here	are	the	methods	to	their	madness:

IMD

For	 preparing	 its	 forecast,	 the	 IMD	 relies	 on	 complex	 statistical
relations	based	on	troves	of	weather	data	that	it	has	gathered	since
the	 19th	 century.	 Forecasters	 correlate	 the	 likelihood	 of	 weak	 or
abundant	rain	with	a	handful	of	selected	climate	variables	such	as
sea	 surface	 temperatures	 in	 the	 Central	 Pacific	 or	 snowfall	 in
Europe.
Hundreds	of	years	of	such	observations	have	helped	IMD	scientists
identify	diverse	phenomena,	including	the	El	Nino	and	La	Nina,	that
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affect	rainfall	patterns	over	the	country.
Between	 March	 and	 May,	 IMD	 gets	 values	 of	 certain	 climate
phenomena	based	on	which	it	 issues	two-staged	forecasts,	 the	first
in	April	and	then	in	June.

Skymet

The	 backbone	 of	 Skymet’s	 forecasting	 is	 a	 network	 of	 2,500
weather	stations.
For	the	June-September	monsoon	forecast,	they	run	inputs	received
from	the	Global	Telecommunication	System,	a	pool	of	worldwide
weather-related	 data,	 on	 almost	 124	 weather	 models	 for	 four
months	starting	January	to	get	an	understanding	of	conditions	like
El	Niño,	Southern	Oscillation	and	Pacific	sea	surface	temperature.
The	models	include	ones	developed	by	the	Max	Planck	Institute	for
Meteorology,	 Hamburg,	 the	 Center	 for	 Ocean-Land-Atmosphere
Studies,	 and	 the	 Geophysical	 Fluid	 Dynamics	 Laboratory.	 Back
calculation	for	the	last	30	years	is	done	to	check	reliability	and	the
impact	on	the	monsoon.
Forecasts	by	other	agencies	in	Japan,	Australia	and	Europe	are	also
looked	at.	However,	models	referred	to	by	the	IMD	for	its	monsoon
prediction	are	not	studied	as	these	are	not	publicly	available.KNAPPIL
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How	can	supercomputers	better	predict	monsoons?

It’s	 not	 enough	 to	merely	 get	 weather	 data	 -	 however	 clever	 the
apparatus	for	collecting	it	 -	 to	forecast	the	weather,	the	forecasting
agency	needs	 to	be	able	 to	use	 the	data	 to	predict	what’s	 going	 to
happen	next	in	the	atmosphere.
Weather	forecasts	are	made	by	collecting	quantitative	-	numerical	-
data	about	the	current	state	of	the	atmosphere.	This	data	is	then	put
into	a	mathematical	model,	which	will	 predict	 the	weather	based
on	current	conditions.
In	 mathematical	 models,	 raw	 data	 is	 entered	 into	 a	 computer.	 A
series	 of	 calculations	 is	 performed	 on	 the	 raw	 data	 on	 it	 to
determine	how	it	will	change	over	time.
In	 the	case	of	weather	models,	data	 such	as	 rain	 fall,	 temperature
and	wind	 speed	 are	 fed	 into	 a	 computer.	 The	 computer	 performs
calculations	 on	 this	 data,	 using	 equations	 produced	 from	 our
scientific	 understanding	 of	 atmospheric	 processes,	 such	 as	 fluid
dynamics	and	thermodynamic	equations.
These	models	allow	forecasters	to	predict	how	the	conditions	in	the
atmosphere	will	evolve.	The	more	sophisticated	and	up-to-date	the
model	is,	the	more	accurate	the	forecast.
Powerful	 supercomputers	 are	 needed	 to	 perform	 the	 complex
calculations	in	mathematical	weather	models.	The	IMD	is	about	to
have	one	such	supercomputer	for	itself.
Here’s	hoping	that	the	IMD	–	which	has	not	done	a	bad	job	this	year
–	will	do	even	better	the	next	year.

((( 	)))
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S&T	-	Gujarat	seeks	second	UMPP

Demand	 for	 power	 within	 a	 state	 may	 no	 longer	 be	 a	 criterion	 for
seeking	mega	power	projects.	Gujarat,	the	most	energy	surplus	state	in
the	country,	wants	another	mega	investment	in	power	generation	even
as	other	states	seem	to	be	no	longer	interested	in	hosting	the	ultra-mega
power	 projects	 (UMPP).	 Launched	with	much	 fanfare	 to	 fulfill	 India’s
energy	demand,	the	UMPPs	have	not	lived	up	to	the	hype.

What	request	has	been	made	by	Gujarat?
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Power	ministry	 officials	 said	 the	 state	 has	 asked	 for	 an	 imported
coal-based	UMPP.
An	inter-ministerial	group,	representing	power	and	coal	ministries,
recently	visited	the	proposed	site	of	the	plant	at	Gir	Somnath	district
in	 southern	Gujarat.	The	site	 is	 close	 to	 the	upcoming	port	 facility
being	 built	 by	 Shapoorji	 Pallonji	 group.	 This	 would	 facilitate
transportation	of	imported	coal.
There	 are	 two	 compelling	 reasons	 for	 Gujarat	 to	 pursue	 another
UMPP.	 Gujarat	 is	 anticipating	 an	 increase	 in	 industrial	 demand.
Also,	 it	 can	 export	 electricity	 to	 power-starved	 states	 in	 southern
India	and	Rajasthan.
Gujarat’s	interest	in	UMPP	comes	at	a	time	when	both,	operational
UMPPs	and	those,	which	were	awarded	but	are	yet	to	come	up,	are
facing	hurdles.

Why	are	the	UMPPs	not	doing	well?

Despite	Mundra	and	Sasan	producing	8,000	MW	of	power,	the	final
word	on	the	UMPP	experiment,	launched	with	much	fanfare	during
the	 first	 tenure	 of	 the	 Manmohan	 Singh-led	 United	 Progressive
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Alliance	government,	is	that	it	has	failed.
The	 two	 planned	 UMPPs	 in	 Odisha	 and	 Tamil	 Nadu	 could	 not	 be
successfully	awarded	as	private	companies	pulled	out	of	bidding
in	2014.	Private	players	had	raised	concerns	on	the	Design,	Build,
Finance,	 Operate,	 and	 Transfer	 (DBFOT)	 model.	 These	 projects
were	to	be	awarded	on	a	competitive	tariff-based	bidding.
The	 key	 innovation	 in	 the	 UMPP	 plan	 was	 to	 reduce	 the	 pre-
construction	 risks	 of	 signing	 power	 purchase	 agreements	 (PPAs),
getting	land	and	other	clearances	before	inviting	competitive	bids.
Problems	 arise	when	 these	 risks	 are	not	 taken	 care	 of,	 like	 in	 the
case	 of	 Tilaiya.	 The	 confidence	 of	 bankers	 and	 promoters	 gets
shaken.
Lack	 of	 confidence	 is,	 however,	 not	 the	 only	 factor	 stopping	 the
UMPPs	since	2007	when	 the	 first	 lot	of	UMPPs	was	given	out.	The
power	 sector	 itself	 has	 changed	 with	 large	 power	 companies
having	 over-leveraged	 balance	 sheets	 that	 cannot	 take	 on	 more
capital	expenditure.
There	 is	 no	 power	 purchase	 agreement	 for	 around	 20,000	 MW
generation	 capacity.	 The	 government	 needs	 to	 provide	 clarity	 on
that	and	create	demand.	It	may	be	advisable	to	source	power	from
cheaper	sources	rather	than	just	creating	more	sources	which	cost
more	and	do	little.KNAPPIL
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When	can	the	UMPP	model	succeed?

There	are	lessons	for	both	the	government	and	private	investors.	Policy
stability	and	project	preparedness	are	necessary,	which	the	previous
model	has	not	delivered.

On	 their	 part,	 some	 bidders	 underestimated	 development	 risks,
and	banked	on	upsides	that	didn’t	come	through.
The	 key	 reason	 for	 the	 failure	 of	 the	 previous	 bidding	 guidelines
was	the	unwillingness	of	lenders	to	fund	a	4,000	MW	power	project
with	an	estimated	investment	outlay	of	Rs	20,000	crore	on	a	design,
build,	 finance,	 operate	 and	 transfer	model	 (DBFOT)	where	 the
asset	 ownership	 did	 not	 vest	 with	 the	 developer.	 The	 current
guidelines	propose	a	build,	own	and	operate	model	(BOT)	which
will	result	in	greater	acceptance	from	lenders	for	financing.
The	UMPPs	face	a	number	of	risks	 like	Political	Risk,	 Interest	rate
risk	as	debt	is	the	primary	source	of	financing	in	most	infrastructure
projects,	 Construction	 risk,	 foreign	 exchange	 risk,	 fuel	 risk	 as	 the
low	 calorific	 value,	 high	 silica	 content	 and	 ash	 content	 of	 Indian
coals	 could	 increase	 the	 capital	 expenditure,	 Transmission	 Risk,
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Payment	Risk	and	Demand	risk.
It	 is	 important	to	understand	the	risk	factors	associated	with	these
projects	 in	 depth	 and	 alleviate	 them	 through	 changes	 in	 the
underlying	contracts	and	the	process	adopted	for	power	generation.

Where	are	the	changes	proposed	in	the	UMPP	scheme?

With	the	Gujarat	project	(provided	it	 is	agreed	upon),	the	Centre	is
also	likely	to	change	its	procedure	for	awarding	UMPPs.	From	now
onwards,	the	Centre	will	plan	power	projects	only	when	the	states
demand.
The	 central	 government	 recently	 notified	 guidelines	 for	 the
imported	 coal-based	 UMPPs.	 The	 UMPP	 would	 be	 awarded	 as
‘plug	 &	 play’,	 i.e.	 the	 government	 would	 facilitate	 land,
environment	clearances	and	evacuation.	The	developer	would	just
set	up	project,	import	coal	and	sell	power	(Build-Own-Operate).
The	guidelines	propose	pass	through	of	variation	in	input	cost	to	the
final	 consumer.	 Also	 in	 a	 novel	 approach,	 to	 cushion	 the	 power
buyers	 from	 the	 fluctuating	 coal	 prices,	 the	 central	 government
would	 help	 with	 coal	 supply	 for	 five	 years	 and	 the	 option	 of

KNAPPIL
Y

730



blending	cheap	domestic	coal	would	be	provided.

Who	own	the	current	UMPPs?

The	United	Progressive	Alliance	(UPA)	government	had	planned	for
16	UMPPs	 across	 India,	 only	 4	which	 could	 be	 awarded.	While
Reliance	Power	bagged	three	of	these	UMPPs,	only	Sasan	facility
in	Madhya	Pradesh	is	generating	at	full	capacity.
While	Tata	Mundra	and	Reliance	Krishnapatnam	are	imported	coal
based,	Tilaiya	and	Sasan	have	captive	coal	mines.
Mundra	 has	 been	 fighting	 a	 case	 seeking	 compensatory	 tariff	 for
five	years	now	with	no	closure	in	sight.
Reliance	has	 exited	 the	Tilaiya	project	 due	 to	 regulatory	 delays
and	procurers	 of	Krishnapatnam	are	 looking	 for	 cancelling	power
purchase	 agreements	 (PPAs)	 on	 grounds	 of	 delay	 in
commencement	of	the	project.
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How	will	it	make	sense	to	have	another	UMPP	in	Gujarat?

Gujarat	 hosted	 the	 first	 UMPP	 in	 the	 country	 when	 Tata	 Power
started	generation	from	Mundra	unit	in	2012.
If	 the	 second	 UMPP	 goes	 through,	 it	 would	 be	 the	 first	 thermal
power	generation	project	to	be	tendered	by	Narendra	Modi-led	NDA
government,	with	amended	bidding	parameters.
Gujarat	has	a	power	surplus.	Against	 the	peak	demand	of	14,860
million	units	(kilowatt	per	hour),	the	peak	availability	in	Gujarat	is
15,480	 million	 units.	 The	 state	 has	 29,867.60	 MW	 of	 installed
generation	 capacity,	 including	 renewable	 capacity	 of	 about	 1,000
MW.	The	state	is,	in	fact,	a	leader	in	renewable	power	generation.
Gujarat	 is	 an	 ideal	 spot	 for	 another	UMPP	as	demand	 is	 likely	 to
surge.
Gujarat	 can	 also	 sell	 powers	 to	 other	 states	 as	 Southern	 region
faces	power	deficit	of	10%,	North	and	northeast	have	power	deficit
of	 1.6%	 and	 3.8%,	 respectively	 while	 West	 and	 east	 are	 power
surplus	regions,	with	Gujarat	and	Maharashtra	facing	no	deficit.
However,	 captive	 coal-based	 plants	 should	 be	 pushed	 as	 there	 is
surplus	availability	of	domestic	coal.	The	state	has	demanded	for	an
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imported	coal	based	UMPP.

((( 	)))
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S&T	-	The	‘Big	Red	Button’	for	AI

Researchers	are	painting	doomsday	scenarios	of	machines	taking	over
humans	and	have	warned	that	Artificial	Intelligence	(AI)	could	threaten
humanity.	One	expert	even	suggested	that	Google’s	historic	win	over	Go
world	 champion	proves	AI	 can	be	 ‘unpredictable	and	 immoral’.	 Some
researchers	 think	 it’s	 important	 to	 develop	 systems	 to	 “interrupt”	 AI
programs,	 and	 to	 ensure	 the	AI	 can’t	 develop	 a	way	 to	 prevent	 those
interruptions.

What	do	the	researches	want?
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As	 more	 tech	 companies	 get	 involved	 with	 artificial	 intelligence,
breakthroughs	in	AI	have	begun	occurring	at	a	faster	rate	and	every
big	 tech	company	 in	cloud	computing	 is	working	 to	develop	AI	 in
various	 capacities.	 This	 includes	 Facebook,	 Amazon,	 Google,	 and
Microsoft.
The	 possibility	 of	 artificially	 intelligent	 machines	 rising	 up	 to
destroy	their	creators	has	long	been	a	staple	of	science	fiction.	If	this
happens,	which	many	philosophers	and	tech	entrepreneurs	seem	to
think	 is	 likely,	 it	 could	result	 in	rampant	activity	beyond	human
control.
With	this	in	mind,	researchers	at	Google	DeepMind	are	working	on
a	 “big	 red	 button”	 that	 would	 interrupt	 an	 AI	 that	 looks	 to	 be
heading	 down	 a	 worrying	 path.	 The	 button	 should	 also	 be	 smart
enough	to	prevent	 the	machines	 from	learning	how	to	de-activate
it!

Why	the	recent	interest	in	AI	safety?

Many	AI	milestones,	which	experts	viewed	as	decades	away	merely
five	years	ago,	have	now	been	reached,	making	many	experts	take
seriously	the	possibility	of	super	intelligence	in	our	lifetime.
While	 some	 experts	 still	 guess	 that	 human-level	 AI	 is	 centuries
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away,	most	AI	researches	at	the	2015	Puerto	Rico	Conference	on	the
same	subject	guessed	that	it	would	happen	before	2060.
Since	it	may	take	decades	to	complete	the	required	safety	research,
it	is	prudent	to	start	it	now.
Because	AI	has	 the	potential	 to	become	more	 intelligent	 than	any
human,	we	have	no	sure-fire	way	of	predicting	how	it	will	behave.
We	 can’t	 use	 past	 technological	 developments	 as	much	 of	 a	 basis
because	 we’ve	 never	 created	 anything	 that	 has	 the	 ability	 to,
wittingly	or	unwittingly,	outsmart	us.
The	 best	 example	 of	 what	 we	 could	 face	 may	 be	 our	 own
evolution.	 People	 now	 control	 the	 planet,	 not	 because	 we’re	 the
strongest,	fastest	or	biggest,	but	because	we’re	the	smartest.

If	we’re	no	longer	the	smartest,	are	we	assured	to	remain	in	control?

When	will	the	red	button	not	work?

The	concept	behind	the	red	button	is	that	of	rewards	i.e.	robot	may
learn	 that	 there	 are	 quicker	 or	 more	 convenient	 ways	 for	 it	 to
achieve	its	goals.
Consider	 this	 example:	 A	 robot	 tasked	 with	 either	 sorting	 boxes
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inside	a	warehouse,	or	going	outside	to	bring	boxes	in.	As	the	latter
is	more	important,	the	scientists	reward	the	robot	more	for	that	task
so	it	learns	to	favour	that	action.
But	when	it	rains,	 the	robot	will	continue	to	work	outside	without
worrying	about	being	damaged.	In	this	case,	a	human	might	have	to
press	the	red	button,	shutting	the	robot	down	and	carrying	it	inside.
However,	 that	 human	 intervention	 changes	 the	 environment	 the
robot	is	operating	in,	and	can	lead	to	two	problems:	the	robot	could
begin	to	learn	that	the	scientists	want	it	to	stay	indoors,	meaning	it
might	ignore	the	more	important	task.
Or,	 potentially	worse,	 it	 could	 still	 favour	 the	 harmful	 action,	 and
just	view	 the	 interruption	as	an	obstacle	 it	 should	 try	 to	avoid.	 In
resisting	human	intervention,	the	AI	could	even	learn	to	disable
the	red	button.	It’s	a	disturbing	thought.

Where	is	AI	being	explored?

Facebook:	 The	 social	 media	 giant	 is	 reportedly	 using	 artificial
intelligence	to	produce	detailed	maps	illustrating	population	density
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and	the	access	to	internet	across	the	globe	and	helping	blind	people
‘see’	photos	by	using	artificial	intelligence	to	narrate	them	via	its	iOS
app.
Elon	Musk:	The	founder	of	Tesla	and	Space	X	is	joining	forces	with
other	tech	giants	such	as	Amazon	Web	Service,	LinkedIn	and	PayPal
to	 form	 open	 source	 AI.	 This	 open	 AI	 non-profit	 project	 aims	 to
responsibly	 develop	 artificial	 intelligence	 that	 maximises	 its
benefits	 on	 mankind.	 Musk	 once	 hinted	 that	 one	 tech	 company,
Google,	 worried	 him	 more	 than	 any	 other	 when	 it	 came	 to	 self-
learning	software.
Google:	Google	bought	artificial	intelligence	start-up	DeepMind	for
a	 huge	 $400	 million,	 and	 focuses	 its	 AI	 investment	 on	Machine
Learning,	which	will	be	found	in	its	image	and	speech	recognition
technology	 and	 translation	 applications.	 It	 mimics	 the	 way	 the
human	brain	works	and	recognises	patterns.
Microsoft:	Its	project	Oxford	aims	to	understand	its	users	with	face,
emotion	 and	 speech	 application	 program	 interfaces	 (APIs).	 They
have	 developed	 an	 emotion	 detection	 service	 that	 can	 assign	 an
emotion	to	a	person	depending	on	their	facial	expression.	This	kind
of	 facial	 recognition	 allows	 photos	 to	 be	 edited	 depending	 on	 the
feelings	expressed	in	them.
Apple:	It	is	reported	that	Apple	aims	to	develop	Siri	further	and	use
Vocal	IQ’s	speech	AI	software.
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Who	have	warned	against	Artificial	Intelligence?

Stephen	Hawking	has	warned	 that	 artificially	 intelligent	machines
could	 kill	 us	 because	 they	 are	 too	 clever.	 “The	 real	 risk	with	AI
isn’t	malice	 but	 competence,”	 Professor	 Hawking	 said.	 “A	 super
intelligent	AI	will	be	extremely	good	at	accomplishing	its	goals,	and	if
those	goals	aren’t	aligned	with	ours,	we’re	in	trouble”.
Elon	Musk	called	the	prospect	of	artificial	intelligence	“our	greatest
existential	threat”	in	a	2014	interview.	“I’m	increasingly	inclined	to
think	 that	 there	 should	 be	 some	 regulatory	 oversight,	maybe	 at	 the
national	 and	 international	 level,	 just	 to	make	 sure	 that	we	don’t	 do
something	very	foolish.”	Mr.	Musk	cites	his	decision	to	invest	in	the
Artificial	 Intelligence	 firm,	DeepMind,	 as	 a	means	 to	 “just	 keep	 an
eye	 on	 what’s	 going	 on	 with	 artificial	 intelligence.	 I	 think	 there	 is
potentially	a	dangerous	outcome	there.”
Microsoft	 co-founder	Bill	Gates	has	also	expressed	concerns	about
Artificial	 Intelligence,	 “I	 am	 in	 the	 camp	 that	 is	 concerned	 about
super	intelligence.	First	the	machines	will	do	a	lot	of	jobs	for	us	and
not	be	super	intelligent.	That	should	be	positive	if	we	manage	it	well.
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A	few	decades	after	that	though	the	intelligence	is	strong	enough	to	be
a	concern.	I	agree	with	Elon	Musk	and	some	others	on	this	and	don’t
understand	why	some	people	are	not	concerned.”

Note:	 A	 ‘superintelligence’	 is	 a	 hypothetical	 agent	 that	 possesses
intelligence	far	surpassing	that	of	the	brightest	and	most	gifted	human
minds.	 It	 is	 defined	 as	 “an	 intellect	 that	 is	much	 smarter	 than	 the
best	 human	 brains	 in	 practically	 every	 field,	 including	 scientific
creativity,	 general	 wisdom	 and	 social	 skills.”	 The	 computer
programs	which	 consistently	 beat	 humans	 in	 Chess	 cannot	 qualify	 as
super-intelligence	 because	 they	 are	 not	 better	 in	 all	 fields	 (just	 one	 –
chess).

How	can	AI	be	dangerous?

The	following	examples	illustrate,	 the	concern	about	advanced	AI	isn’t
malevolence	 but	 competence.	 Experts	 think	 these	 two	 scenarios	 are
possible:

The	AI	is	programmed	to	do	something	devastating:	Autonomous
weapons	are	artificial	intelligence	systems	that	are	programmed	to
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kill.	 In	the	hands	of	the	wrong	person,	these	weapons	could	easily
cause	 mass	 casualties.	 Moreover,	 an	 AI	 arms	 race	 could
inadvertently	lead	to	an	AI	war	that	also	results	in	mass	casualties.
To	 avoid	 being	 thwarted	 by	 the	 enemy,	 these	weapons	would	 be
designed	 to	be	extremely	difficult	 to	simply	“turn	off,”	 so	humans
could	plausibly	lose	control	of	such	a	situation.
The	AI	is	programmed	to	do	something	beneficial,	but	it	develops
a	 destructive	 method	 for	 achieving	 its	 goal:	 This	 can	 happen
whenever	we	 fail	 to	 fully	 align	 the	 AI’s	 goals	 with	 ours,	 which	 is
strikingly	difficult.	If	you	ask	an	obedient	intelligent	car	to	take	you
to	 the	airport	as	 fast	 as	possible,	 it	might	 get	 you	 there	 chased	by
helicopters	and	covered	 in	vomit,	doing	not	what	you	wanted	but
literally	what	you	asked	for.	 If	a	super	 intelligent	system	is	 tasked
with	 an	 ambitious	 geoengineering	 project,	 it	 might	 wreak	 havoc
with	 our	 ecosystem	 as	 a	 side	 effect,	 and	 view	human	 attempts	 to
stop	it	as	a	threat	to	be	met.

((( 	)))
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S&T	-	Government	to	use	satellites	to	track	illegal	mining

The	 government	 has	 taken	 a	 tough	 stand	 against	 mining	 mafia,
deciding	 to	monitor	 all	mines	 through	 space	 technologies,	 and	 to	 ask
states	to	quantify	past	illegal	mining	activities	and	actions	taken	to	check
them.	The	Mines	Ministry	 is	 closely	working	with	 the	Bhaskaracharya
Institute	 of	 Space	 Applications	 and	 Geo-Informatics	 (BISAG)	 for
developing	the	platform	that	will	track	mineral	extraction.

What	has	the	Mines	Ministry	revealed?
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The	Mines	Ministry	has	revealed	that	the	government	is	working	on
a	 pan-India	 surveillance	 network	 using	 latest	 satellite
technology	to	curb	illegal	mining,	which	will	also	provide	crucial
inputs	on	the	volume	of	minerals	extracted	from	the	site.
“It	 will	 be	 a	 state-of-the-art	 system	 that	 will	 track	 the	 mine	 lease
areas	 and	 will	 detect	 even	 the	 slightest	 change	 in	 topography.
This	will	inform	us	about	the	amount	of	ground	exploited	and	through
analytics	and	simulations	will	inform	us	about	the	volume	of	minerals
stolen,”	a	senior	official	said.
According	to	the	official,	once	the	system	is	activated,	the	ministry
will	feed	all	the	site	data,	maps	and	coordinates	into	the	system	that
will	be	utilised	as	standard	data,	which	it	will	compare	with	the	data
that	will	be	sent	from	the	satellites.
The	Mining	Surveillance	System	(MSS)	for	major	minerals	is	being
developed	with	the	help	of	BISAG	and	will	be	set	up	at	the	National
Remote	Sensing	Centre	in	Hyderabad.
Confirming	 the	 development,	 another	 official	 said	Mines	Ministry
has	 asked	 states	 to	 provide	 the	 available	 digitised	 lease-wise
information	 for	 all	 major	 mineral	 leases	 in	 their	 areas	 for
expediting	the	development	of	MSS.

KNAPPIL
Y

743



Why	is	tracking	illegal	mining	much	needed?

A	 few	 years	 ago,	 rising	 global	 iron-ore	 prices	 driven	 by	 Chinese
demand	 brought	 focus	 to	 the	 iron	 ore	 rich	 Bellary	 region	 of
Karnataka.	This	iron	ore	is	alleged	to	have	been	illegally	mined	after
paying	a	minuscule	royalty	to	the	government.	The	Reddy	brothers
rose	to	fame	and	then	fell	to	notoriety	soon.
Income	 tax	 sleuths	 unearthed	under-invoicing	 and	 tax	 evasion	 of
around	Rs	86	crore	by	the	Obulapuram	Mining	Company	(OMC),	run
by	Karnataka’s	Reddy	brothers	and	also	their	trusted	confidante	and
the	 then	 state	 health	minister	 B	 Sriramulu.	 Such	was	 the	money
made	 in	 illegal	mining	 that	 the	brothers	gifted	a	31-kg	gold	crown
worth	Rs	45	crore	to	Lord	Balaji	of	Tirupati	in	2009.
The	Indian	Bureau	of	Mines	rules	which	control	the	type	of	mining,
allows	 a	 maximum	 mining	 depth	 six	 metres	 to	 prevent
environmental	 degradation.	 But	 miners	 have	 flouted	 this	 rule	 to
over-extract	iron-ore.
Illegal	mining	activity	has	been	reported	 in	 the	Aravali	Range,	 the
oldest	Plateau	mountains	in	India	–	hitting	the	ecology	system.
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The	Shah	Commission	 report	 on	mining	 in	Goa	has	 accused	both
the	state	of	Goa	and	the	Union	Ministry	of	Environment	and	Forests
(MoEF)	for	allowing	illegal	mining	in	the	state,	putting	the	region’s
environment	and	ecology	at	risk.
Rampant	illegal	mining	in	Karnataka	and	Goa	led	to	mining	bans	by
the	 Supreme	 Court	 in	 2011	 and	 2012.	 But,	 on	 21	 April	 2014,	 the
apex	court	 lifted	 the	ban	on	mining	 in	Goa	and	with	a	 temporary
annual	cap	of	20	million	tonnes	of	iron	ore	excavation,	which	was
40	MT	earlier.
Sand	mining	in	Uttar	Pradesh	has	been	a	cause	of	concern	for	state
and	central	governments.
According	to	the	latest	government	data,	48,467	illegal	mining	cases
of	 major	 and	 minor	 minerals	 have	 been	 registered	 in	 April-
September	2015-16.	This	is	against	97,149	in	2014-15,	88,689	in	2013-
14	and	98,597	in	2012-13.
As	per	 the	action	 taken	report,	14,458	FIRs	have	been	 filed,	43,091
cases	 lodged	in	various	courts,	1,81	 lakh	vehicles	seized	and	about
Rs	1,170	crore	realised	by	states	during	2012-13	and	April-September
2015-16.
In	addition	to	tracking	illegal	mining,	the	Centre	has	strengthened
penal	provisions	to	check	illegal	mining	in	the	country.	The	penal
provisions	 for	 illegal	 mining	 cases	 under	 Section	 21	 have	 been
enhanced	 to	 a	maximum	 penalty	 of	 Rs	 5	 lakh	 and	 jail	 term	 of	 5
years.
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When	did	the	Mining	sector	start	turning	around?

There	has	been	a	complete	turnaround	for	the	mining	sector	recently.

The	 mining	 industry	 notched	 a	 growth	 of	 8%	 in	 the	 previous
financial	year.
The	government	expects	mineral	output	to	rise	further	during	the
current	fiscal	as	six	new	mines	allotted	 through	 the	auction	route
became	operational	during	 the	year	and	some	mines	closed	down
in	the	wake	of	a	Supreme	Court	order	would	also	be	coming	back	to
production.
The	 government	 is	 confident	 that	 mining	 production	 would
increase	even	further,	as	45	new	mines	would	be	up	for	auction	and
17	would	be	up	for	re-bidding	in	the	current	financial	year.
According	to	Mines	Ministry	officials,	the	consolidation	of	growth	of
the	 mining	 sector	 would	 increasingly	 shift	 from	 the	 federal
government	 to	 provincial	 governments,	 as	 the	 latter	 had	 been
accorded	the	right	to	auction	mineral	blocks.
Odisha,	which	auctioned	the	first	iron-ore	block	a	few	months	ago,
has	lined	up	for	auction	another	six	mineral	blocks	during	the	July
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to	 August	 period	 and	 another	 seven	 mineral	 blocks	 in	 the	 next
financial	year.
The	 mineral	 blocks	 up	 for	 auction	 over	 the	 next	 few	 months
included	two	iron-ore,	three	limestone	and	a	bauxite	deposit.

India’s	mining	 sector	 is	 expected	 to	 experience	 solid	 growth	due	 to	 a
strong	 project	 pipeline,	 which	 is	 primarily	 boosted	 by	 the	 country’s
positive	reforms	and	vast	mineral	reserves.

For	 instance,	 India’s	 iron	ore	project	pipeline	will	be	supported	by
the	government’s	removal	of	export	taxes	for	low	grade	ores	in	the
2016	budget	and	 the	country’s	Mines	&	Minerals	Development	&
Regulation	 (MMDR)	 Act,	 which	 will	 streamline	 licensing	 and
reopen	closed	mines.

Where	can	space	technology	help	in	curbing	illegal	mining?

Space	 technology	 is	 expected	 to	 help	 the	 mines	 ministry	 collect
satellite	images	of	all	blocks	every	month	and	detect	illegal	activities
within	500	metres	of	the	earmarked	boundaries	of	the	mines.	Multi-
temporal	stereo	images	could	be	used	in	this	regard.
Satellites	will	scout	the	mine	site	once	in	about	24-25	days	and	will
send	coordinates	and	data	to	the	centre,	which	will	be	fed	into	the
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system.	This	data	will	then	be	compared	with	the	initial	data	and	we
will	know	about	the	difference	in	landscape,	volume	of	ground	dug,
etc.
The	Union	Mines	Secretary	requested	all	the	States	to	identify	a	few
areas	 of	 endemic	 illegal	 mining	 (which	 may	 be	 other	 than	 the
regular	leased	area)	and	pass	it	on	to	the	National	Remote	Sensing
Centre,	so	that	regular	monitoring	of	the	same	could	take	place.
The	 Indian	 Bureau	 of	 Mines,	 which	 promotes	 scientific
development	 of	 mineral	 resources,	 will	 be	 the	 nodal	 agency	 to
implement	the	satellite	monitoring	measures.

Who	is	helping	the	Ministry	in	tackling	this	problem?

BISAG,	 formerly	 known	 as	 Remote	 Sensing	 and	 Communication
Centre	(RESECO),	is	a	State	level	nodal	agency	to	facilitate	the	use	of
spatial	 and	 geo-spatial	 technologies	 for	 the	 planning	 and
developmental	activities	pertaining	to	Agriculture,	Land	and	Water
Resource	 Management,	 Wasteland/Watershed	 Development,
Forestry,	Disaster	Management,	Infrastructure	and	Education.
The	Institute	started	its	operations	in	April	1997	and	was	renamed	as
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“Bhaskaracharya	 Institute	 for	 Space	 Applications	 and	 Geo-
informatics”	in	December	2003.
BISAG	provides	specialized	services	and	solutions	in	implementing
map-based	GeoSpatial	Information	Systems.	It	has	strengthened	its
range	 of	 high-end	 GeoSpatial	 services	 in	 large-scale	 mapping	 by
using	advanced	Photogrammetry	and	D-GPS	 technologies	 to	cover
elevation	 modelling,	 surface	 modelling	 and	 true	 ortho-photo
generation.
BISAG	 offers	 comprehensive	 GIS/PHOTOGRAMMETRIC	 solutions
over	large	geographical	areas.	These	include	solutions	and	services
in	 the	 areas	 of	 mapping,	 cartography,	 imaging,	 photogrammetry
and	 utility	 /	 environment	 resource	 management.	 BISAG	 provides
solutions	 based	 on	 Remote	 Sensing,	 using	 Multi-spectral	 data,	 for
specific	 applications	 like	 agricultural	 crop	 monitoring,	 watershed
management,	forest	fire	mapping	etc.
BISAG	also	offers	 leading-edge	Mapping	-	GIS	solutions	for	disaster
management	 and	 specialized	 needs	 of	 Public	 Safety	 agencies	 like
police,	fire	and	ambulance	services.	Additionally,	a	full	complement
of	e-governance	solutions	is	also	offered,	to	address	varying	GIS	and
MIS	needs	of	governments	and	municipal	corporations.
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How	can	the	Mining	sector	grow	in	India?

The	 number	 of	 mines	 which	 reported	 mineral	 production	 -
excluding	 minor	 minerals,	 petroleum	 (crude),	 natural	 gas	 and
atomic	minerals	-	in	India	was	3318	in	FY2015	as	against	3722	in	the
previous	financial	year.
Mining	 industry	 is	 one	 of	 the	 core	 sectors	 and	 is	 a	 barometer	 of
overall	health	of	the	economy	and	industrial	output.
To	sustain	growth	of	the	mining	industry	in	the	country,	there	is	a
need	for	a	comprehensive	approach	so	that	the	potential	benefits	of
the	sector	are	realised.
Mining	 in	 India	 has	 tremendous	 potential	 to	 grow	 manifold.	 For
actualisation	 of	 this	 potential	mining	 has	 to	 be	 done	 scientifically
conforming	 to	sustainability	parameters	 to	unleash	benefits	 to	 the
people.
While	 the	 industry	 has	 come	 a	 long	 way	 in	 terms	 of	 technology
upgradation	 and	modernisation,	 there	 is	 still	 a	 lot	 of	 potential	 left
for	 improvement.	 It	 is	 apparent	 in	 terms	 of	 the	 average	 size	 of
mines	in	India,	safety	standards	and	overall	viability	of	mines.
While	mining	in	ecologically	fragile	and	biologically	rich	areas,	it	is
necessary	to	take	a	comprehensive	view	to	facilitate	the	choice	or
order	of	land	use	keeping	in	view	the	needs	of	development	as	well
as	needs	of	protecting	the	forests,	environment	and	ecology.
Prevention	and	mitigation	of	adverse	environmental	effects	due	to
mining	of	minerals	and	repairing	and	re-vegetation	of	 the	affected
forest	area	and	land	covered	by	trees	in	accordance	with	the	latest
internationally	 acceptable	 norms	 and	 modern	 afforestation
practices	 needs	 to	 form	 an	 integral	 part	 of	 mine	 development
strategy	in	every	instance.	The	National	Mineral	Policy	recognises
that	 extraction	of	mineral	 closely	 impacts	 other	natural	 resources
like	land,	water,	air	and	forest.
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S&T	-	Universe	expanding	faster	than	expected

Scientists	 have	 recently	 discovered	 that	 the	 universe	 is	 expanding
faster	 than	 they	 thought.	 Data	 from	 NASA’s	 Hubble	 Space	 Telescope
show	that	the	universe	is	expanding	5	to	9%	faster	than	expected.	These
findings	 conflict	 with	 the	 studies	 of	 radiation	 left	 over	 from	 the	 ‘Big
Bang’.	Knappily	takes	you	through	the	‘dark	matter’	and	the	theories	on
how	universe	started	and	how	it	may	end.

What	have	the	scientists	observed?
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According	to	a	study	from	the	University	of	California,	Berkeley,	the
universe	could	be	expanding	up	to	as	much	as	9%	faster	than	first
thought.
The	research	team	led	by	Nobel	Laureate	Adam	Riess	of	the	Space
Telescope	 Science	 Institute	 and	 Johns	 Hopkins	 University,	 has
developed	 more	 accurate	 techniques	 for	 measuring	 the	 ever-
increasing	size	of	the	cosmos	using	the	Hubble	space	telescope.

Astronomers	made	this	discovery	by	developing	innovative	techniques
that	 helped	 to	 improve	 the	 precision	 of	 distance	 measurements	 in
faraway	galaxies.

They	 looked	 for	galaxies	containing	both	Cepheid	stars	 and	Type
Ia	supernovae.	Cepheid	stars	pulsate	in	a	way	that	allows	scientists
to	compare	their	true	brightness	with	their	apparent	brightness	and
figure	out	how	 far	 away	 they	are.	 The	Type	 Ia	 supernovae	which
flare	 with	 a	 brightness	 so	 reliable	 it	 can	 be	 used	 to	 measure
distance.
They	 measured	 about	 2,400	 Cepheid	 stars	 in	 19	 galaxies	 and
compared	the	observed	brightness	of	both	types	of	stars.	It	helped
them	 to	 accurately	 calculate	 distances	 to	 roughly	 300	 Type	 Ia
supernovae	 in	 far—flung	 galaxies.	 Finally,	 astronomers	 compared
those	 distances	 with	 the	 expansion	 of	 space	 as	 measured	 by	 the
stretching	of	light	from	receding	galaxies.
The	 researchers	 have	 arrived	 at	 a	 new	 expansion	 rate	 of	 73.2
kilometres	per	second	per	megaparsec	(3.26	million	light	years).
The	team	said	it	has	made	the	“most	precise	measurement	yet”	of	the
rate	 of	 the	 universe’s	 expansion,	 despite	 the	 fact	 this	 contradicts
previous	predictions.
The	 consequence	 of	 this	 research	 is	 that	 the	 distance	 between
cosmic	objects	will	double	in	another	9.8	billion	year.
Note:	A	parsec	is	a	unit	of	length	used	to	measure	large	distances	to
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objects	 outside	 our	 Solar	 System.	 One	 parsec	 is	 the	 distance	 at
which	one	astronomical	unit	subtends	an	angle	of	one	arcsecond.A
parsec	is	equal	to	about	3.26	light-years	(31	trillion	kilometres	or
19	 trillion	miles)	 in	 length.	 The	 nearest	 star,	 Proxima	 Centauri,	 is
about	1.3	parsecs	(4.24	light-years)	from	the	Sun.

Why	is	this	observation	significant?

The	 universe	 is	 expanding	 faster	 than	 anyone	 had	 previously
measured	or	calculated	from	theory.
This	is	a	discovery	that	could	test	part	of	Albert	Einstein’s	theory	of
relativity,	a	pillar	of	cosmology	that	has	withstood	challenges	for	a
century.
The	measurement	 leads	 to	 the	 conclusion	 that	 there	 is	 a	 problem
with	predictions	based	on	measurements	of	the	cosmic	microwave
background	radiation.
This	 observation	 means	 that	 measurements	 of	 background
radiation	-	the	“leftover	glow”	from	the	Big	Bang	-	are	either	wrong,
or	 that	 an	 unknown	 physical	 phenomenon	 is	 speeding	 up	 the
expansion	 of	 space.	 The	 catch	 is	 that	 such	 speeds	 do	 not	 match
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predictions	for	an	expansion	rate	from	other	observations	made	by
NASA’s	Wilkinson	microwave	anisotropy	Probe,	or	 the	European
Space	Agency’s	Planck	satellite.
This	 discovery	may	 be	 an	 important	 clue	 to	 understanding	 those
mysterious	parts	of	 the	universe	 that	make	up	95%	of	everything,
and	don’t	emit	 light,	 such	as	dark	energy,	dark	matter	and	dark
radiation.
Hubble	Constant	 -	 the	value	used	by	astronomers	 to	describe	 the
current	expansion	-	may	be	incorrect.
The	accelerating	expansion	of	universe	means	we	can	eventually
lose	 contact	 with	 all	 but	 a	 handful	 of	 galaxies,	 dramatically
limiting	the	amount	of	energy	available	to	us.

Since	when	has	the	Hubble	telescope	been	observing	universe?

NASA’s	Hubble	Space	Telescope	(HST)	was	launched	April	24,	1990,
on	 the	 space	 shuttle	 Discovery	 from	 Kennedy	 Space	 Center	 in
Florida.	It	marked	the	most	significant	advance	in	astronomy	since
Galileo’s	telescope.

KNAPPIL
Y

755



It	 was	 aptly	 named	 after	 Edwin	 Hubble,	 the	 discoverer	 of	 the
expansion	of	the	universe.
Twenty-six	 years	 since	 the	 launch	of	 the	HST,	 it	 has	 observed	 the
universe	 in	 a	 range	 of	 wavelengths,	 from	 ultraviolet,	 visible	 to
infrared,	and	has	changed	the	way	astronomers	view	the	universe.
Hubble,	 the	 observatory,	 is	 the	 first	major	 optical	 telescope	 to	 be
placed	in	space,	the	ultimate	mountaintop.
One	of	the	first	achievements	of	the	HST	was	to	determine	the	rate
at	which	our	universe	has	been	expanding.	The	observations	from
the	HST	settled	the	rate	of	expansion	within	ten	per	cent	accuracy,
ushering	a	new	age	in	astronomy	a	quarter	century	ago.
The	clear	images	taken	from	the	HST	also	allowed	the	astronomers
to	 measure	 the	 distances	 of	 even	 more	 distant	 galaxies,	 or
equivalently	peer	back	 further	 in	 the	history	of	 the	universe.	This
led	 to	 the	 momentous	 discovery	 that	 our	 universe	 is	 not	 only
expanding,	but	also	accelerating.
The	 revolutionary	 discovery	 of	 the	 HST	 was	 that	 almost	 every
galaxy	contains	a	black	hole	in	its	centre.
The	 clarity	 of	 the	 HST	 images	 and	 its	 ability	 to	 capture	 infrared
wavelengths	 has	 helped	 astronomers	 to	 discover	 some	 crucial
phases	in	newly	born	stars.
A	 collision	 of	 the	 comet	 Shoemaker-Levy	 9	 with	 Jupiter	 was
studied	in	detail	for	the	first	time	using	the	HST	in	1994.
In	 March	 2015,	 the	 HST	 made	 an	 interesting	 discovery	 of	 a
subsurface	 ocean	 in	Ganymede,	 a	 satellite	 of	 Jupiter	 in	 our	 solar
system.
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Where	is	the	unsolved	mystery	of	the	expanding	universe	leading	to?

Despite	 spectacular	 recent	 progress,	 there	 is	 still	 a	 lot	 we	 don’t	 know
about	 our	 universe.	 The	 questions	 like	why	 the	 Big	 Bang	 happened,
what	most	 of	 the	 universe	 is	 made	 of,	 will	 the	 universe	 end,	 etc.,
remain	unanswered.

It	is	possible	that	the	universe	will	last	forever,	or	it	may	be	crushed
out	of	existence	in	a	reverse	of	the	Big	Bang	scenario.
Cosmologists	assumed	that	the	rate	of	the	universe’s	expansion	was
slowing	 because	 of	 the	 effects	 of	 gravity	 but	 current	 research
indicates	 that	 the	 universe	 may	 expand	 to	 eternity.	 This	 has
prompted	 a	 rethink	 of	 our	 understanding	 of	 the	 universe	 and	 in
particular,	the	concepts	of	dark	matter	and	dark	energy.
One	 of	 the	 greatest	 mysteries	 in	 science	 is	 the	 repulsive	 force
driving	 the	accelerating	expansion,	dubbed	dark	energy,	which
makes	 up	 some	 70%	 of	 the	 universe.	 Future	 progress	 on
understanding	dark	energy’s	nature	will	 likely	require	a	dedicated
dark	energy	space	mission.
Scientists	 estimate	 that	 some	 95	 %	 of	 the	 cosmos	 is	 made	 up	 of
substances	 like	 dark	 energy,	 dark	 matter	 and	 dark	 radiation.We
know	 of	 their	 existence	 only	 by	 the	 forces	 they	 exert	 on	 our
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galaxies	but	no	one	knows	how	to	look	for	them.
Each	new	discovery	 about	 expanding	 universe	 seems	 to	 unlock	 a
Pandora’s	Box	of	even	bigger,	even	deeper	physics	questions.
All	 the	above	uncertainties	are	a	reminder	of	 just	how	mysterious
most	of	 the	universe	is	 to	us.	To	borrow	the	words	of	Socrates,	all
we	know	is	that	we	know	nothing…

Who	have	proposed	various	theories	of	expanding	universe?

Albert	 Einstein	 while	 developing	 his	 theory	 of	 gravity	 in	 the
General	Theory	of	Relativity	predicted	that	 the	universe	should	be
either	expanding	or	collapsing,	yet	he	assumed	that	the	universe
was	static.	It	is	now	recognized	that	Einstein’s	description	of	gravity
as	 the	 curvature	 of	 space-time	 was	 actually	 one	 of	 the	 first
indications	of	an	expanding	universe.
Edwin	 Hubble,	 the	 American	 astronomer	 in	 1929	 found	 hard
evidence	that	the	universe	was	expanding.	Once	Einstein	knew	the
universe	was	expanding,	he	discarded	the	cosmological	constant	as
an	unnecessary	fudge	factor.	He	later	called	it	the	“biggest	blunder
of	his	life.”
Big	Bang	 theory:	 The	 idea	 that	 the	 universe	 began	 as	 something
incredibly	 small,	 and	 then	 expanded	 incredibly	 quickly.	 The
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discoveries	made	by	the	HST	revealed	the	universe	was	apparently
born	in	a	Big	Bang.
The	 Hubble	 Space	 Telescope’s:	 In	 1998	 observations	 of	 very
distant	supernovae	revealed	that	a	long	time	ago,	the	universe	was
expanding	more	slowly	than	it	is	today.
In	 1998,	 two	 competing	 teams	 of	 astrophysicists	 made	 an
astonishing	 announcement	 that	 the	 expansion	 of	 the	 universe	 is
speeding	 up.	 The	 first	 evidence	 of	 a	 fundamentally	 new	 kind	 of
energy,	dubbed	“dark	energy”	that	pulls	the	universe	apart.
Until	1998,	astronomers	thought	that	the	universe	was	expanding	at
a	steady	rate,	but	it	might	still	be	possible	that	expansion	could	halt,
or	 even	 that	 the	 universe	 could	 contract.	 A	 team	 of	 astronomers
staring	 at	 a	 class	 of	 stars	 called	 type	 1a	 supernovae	 across
enormous	distances	realised	that	the	furthest	were	not	just	receding
at	the	predicted	rate	but	they	were	accelerating	as	if	being	driven
by	a	mysterious	force	briefly.

How	will	the	universe	end?

Cosmologists	 are	not	 sure	 if	 the	universe	will	 come	 to	 a	 firm,	defined
end,	 or	 just	 slowly	 tail	 off.	 Science	 has	 outlined	 four	 ways	 that	 our
universe	could	meet	its	doom.
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Big	 Freeze:	 Roughly	 6	 billion	 years	 from	 now,	 the	 Earth	 will
probably	be	vaporized	when	the	dying	Sun	expands	into	a	red	giant
and	engulfs	our	planet.	The	universe	ends	up	uniformly	cold,	dead
and	 empty.	 Every	 star	 will	 die,	 nearly	 all	 matter	 will	 decay,	 and
eventually	 all	 that	 will	 be	 left	 is	 a	 sparse	 soup	 of	 particles	 and
radiation	 leaving	 everything	 just	 a	 fraction	 of	 a	 degree	 above
absolute	zero.
Big	Crunch:	The	expansion	of	the	universe	will	slow	down	and	stop
at	 some	point	of	 time.	Then	 the	universe	will	begin	 to	contract.	A
contracting	universe	will	shrink	smaller	and	smaller,	getting	hotter
and	denser,	eventually	ending	in	a	reverse	Big	Bang.
Big	Change:	Quantum	physics	dictates	that	even	in	a	totally	empty
vacuum,	there	is	a	small	amount	of	energy.	But	there	might	also	be
some	other	kind	of	vacuum,	which	holds	less	energy.	If	that’s	true,
then	the	entire	universe	is	like	a	glass	of	super	cooled	water.It	will
only	 last	 until	 a	 “bubble”	 of	 lower-energy	 vacuum	 shows	 up.
Humans,	planets	and	even	the	stars	themselves	would	be	destroyed
in	this	Big	Change.
Big	 Rip:	 Dark	 energy	 might	 be	 even	 more	 powerful	 than	 we
thought,	and	might	be	enough	to	end	the	universe	on	its	own.	First,
phantom	dark	energy	would	pull	 the	Milky	Way	apart,	sending	 its
constituent	stars	 flying.	Then	the	solar	system	would	be	unbound,
because	the	pull	of	dark	energy	would	be	stronger	than	the	pull	of
the	 Sun	 on	 the	 Earth.	 Finally,	 in	 a	 few	 frantic	minutes	 the	 Earth
would	explode.	Then	atoms	themselves	would	shatter	a	fraction	of
a	second	before	the	universe	itself	will	be	ripped	apart.

((( 	)))
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S&T	-	China:	the	supercomputing	powerhouse

A	 new	 list	 of	 the	 world’s	 fastest	 supercomputers	 proves	 that	 the
technology	 gap	 between	 the	United	 States	 and	 China	 is	 closing.	 China
(167)	displaced	 the	United	States	 (165)	 for	 the	 first	 time	as	 the	country
with	the	most	supercomputers	in	the	top	500.	China	also	has	the	world’s
fastest	 supercomputer.	 Just	 how	 has	 China	 come	 to	 dominate	 the	 list
where	it	barely	existed	a	few	years	ago?

What	has	brought	glory	to	China?
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China	 dominates	 a	 biannual	 ranking	 of	 the	 world’s	 500	 fastest
supercomputers,	called	the	Top500.
Not	 only	 does	 China	 have	 the	 world’s	 fastest	 machine	 for	 the
seventh	 consecutive	 time,	 it	has	 the	 largest	number	of	 computers
among	the	top	500	—	a	first	for	any	country	other	than	the	United
States.
Also	 for	 the	 first	 time,	 the	world’s	 fastest	 supercomputer,	Sunway
TaihuLight	that	passes	100	petaflops	in	performance,	uses	Chinese-
made	microprocessor	chips	 instead	of	chips	 from	Silicon	Valley’s
Intel.
The	 Sunway	 TaihuLight	 System	 was	 installed	 this	 year	 at	 the
National	 Supercomputing	 Center	 in	 Wuxi,	 in	 China’s	 Jiangsu
province.	It	is	considered	to	be	a	marvel	of	Chinese	manufacturing
prowess.	The	 computer	 is	based	on	10.6	million	processor	 “cores”
spread	across	40,960	microprocessors	that	work	together.
Officials	at	 the	Semiconductor	 Industry	Association,	a	 trade	group,
said	 the	 Chinese	 government	 has	 an	 ambitious	 $150	 billion
program	to	acquire	as	well	as	develop	new	technologies	in	various
kinds	of	chips.

Note:	 Despite	 the	 fact	 that	 the	 Chinese	 now	 have	 the	 most
supercomputers	on	the	list,	the	United	States	still	dominates	the	top	20,
with	10	machines.	There	are	now	105	supercomputers	in	Europe.	Japan
has	29	systems	on	the	list,	down	from	37	systems	in	November.
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Why	is	China’s	performance	surprising?

In	 2001,	 there	were	 no	 Chinese	 supercomputers	 on	 the	 Top500.
And	10	years	ago,	China	claimed	a	mere	28	systems	on	the	list,	with
none	ranked	 in	 the	 top	30.	Considering	 these	 facts,	 the	nation	has
come	 further	 and	 faster	 than	 any	 other	 country	 in	 the	 history	 of
supercomputing.
Now,	China	has	167	 systems	on	 the	 list	 compared	 to	165	 from	 the
United	 States.	 China	 also	 leads	 a	 more	 obscure	 category	—	 total
processing	power,	 or	 the	combined	computing	 speeds	of	all	of	 its
supercomputers	on	the	list.
The	 supercomputer	 is	 a	 big	 statement	 that	 China	 doesn’t	 have	 to
rely	on	U.S.	technology	for	its	IT	needs.
After	years	of	neglect,	the	United	States	does	appear	to	be	taking	the
competitive	threat	seriously.
While	 the	 Chinese	 have	 perfected	 the	 manufacture	 of	 traditional
supercomputers	 pioneered	 by	 American	 companies	 like	 IBM	 and
Cray,	 the	 United	 States	 may	 now	 focus	 on	 new,	 more	 efficient
supercomputers	 that	 might	 lead	 to	 machines	 intended	 for
challenges	like	artificial	intelligence.	The	Americans	want	to	change
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the	game	itself,	hoping	that	the	Chinese	do	not	catch	up.	But	Chinese
almost	 always	 have	 caught	 up	 with	 the	 US,	 and	 right	 now,	 they
seem	to	be	surging	ahead.

When	 do	 we	 have	 to	 applaud	 the	 Chinese	 project	 management
capabilities?

China,	the	U.S.,	Japan,	and	European	countries	are	in	a	constant	race
to	build	the	world’s	fastest	computer.
Last	 year,	 the	 United	 States	 blocked	 the	 sale	 of	 a	 number	 of
advanced	 microprocessors	 (Intel’s	 Xeon	 chips)	 to	 China	 over
concerns	 they	 were	 being	 used	 in	 nuclear	 weapon	 development,
which	 most	 likely	 accelerated	 the	 development	 of	 China’s	 own
technology.
The	Tianhe-2	and	Tianhe-1A	(China’s	fastest	supercomputers	before
the	 Sunway	 TaihuLight	 System)	 were	 allegedly	 used	 in	 nuclear
weapon	tests,	which	partly	spurred	 the	export	ban.	This	was	most
likely	 a	 panic	 reaction	 to	 the	 sudden	 rise	 of	 Chinese
supercomputers.
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The	embargo	on	the	Xeon	chips	did	not	affect	the	building	of	the
Sunway	 TaihuLight	 supercomputer.	 But	 it	 did	 strengthen	 the
resolve	 and	 precipitated	 efforts	 of	 China	 to	 build	 its	 own
homegrown	 chips.	 It	 was	 remarkable	 that	 not	 only	 did	 China
survive	 the	 ban,	 it	 actually	 did	 better	 than	what	 it	 could	 do	with
Intel’s	Xeon	chips!
China	already	has	set	its	sights	on	building	the	first	supercomputer
that	could	deliver	a	performance	of	an	exaflop.
The	home-grown	Chinese	chip	gives	 the	country	some	weight	and
bargaining	 power	 against	 top	 chip	 makers	 Intel,	 IBM,	 and
Qualcomm,	 who	 are	 trying	 to	 push	 their	 own	 chips	 to	 server
makers	in	China.

Where	is	the	next	frontier	of	this	tech	race?

In	the	U.S.the	National	Strategic	Computing	Initiative	is	currently
working	 to	 build	 an	 exascale	 supercomputer	 —	 a	 revolutionary
new	 frontier	 of	 computing	 that	would	 be	 able	 to	 outpace	 current
technology	thousands	of	times	over	and	thus	usher	in	a	new	age	of
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scientific	discovery.
Such	 high-speed	 technology	 (exascale	 means	 capable	 of	 a	 billion
billion	 calculations	 per	 second)	 could	 allow	 for	 advanced
simulations	 to	 be	 conducted	 by	 the	 Department	 of	 Energy,
Department	 of	 Defense,	 and	 the	 National	 Science	 Foundation,
potentially	 ushering	 in	 major	 advancements	 in	 things	 like
intelligence	and	aircraft	engineering.
The	 roadmap	 to	 build	 and	 deploy	 an	 exascale	 computer	 has
extended	 more	 than	 once	 over	 the	 last	 few	 years.	 Initially,	 the
timeline	marked	2018	as	the	year	an	exaflop-capable	system	would
be	on	the	floor.	That	was	later	shifted	to	2020,	and	now,	according	to
a	 new	 report	 setting	 forth	 the	 initial	 hardware	 requirements	 for
such	a	system,	it	is	anywhere	between	2023	and	2025.
But	 it	 is	 now	 believed	 that	 China	will	 likely	 have	 that	 technology
three	years	prior	to	the	United	States.	According	to	the	national	plan
for	the	next	generation	of	high	performance	computers,	China	will
develop	 an	 ‘exascale	 computer’	 during	 the	 13th	 Five-Year-Plan
period	 (2016-2020).	 And	 the	 Chinese	 usually	 do	 not	 postpone	 the
deadline.
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Who	is	a	clear	laggard	in	supercomputing	prowess?

Over	 the	years,	 India’s	 supercomputing	powers	have	 lagged	other
nations.	 Currently,	 China,	 United	 States,	 Japan,	 Switzerland	 and
Germany	 figure	 prominently	 in	 the	 list	 of	 countries	 with	 most
supercomputing	powers.
India’s	 supercomputer	program	was	 started	 in	 late	 1980s	because
Cray	 supercomputers	 were	 denied	 for	 import	 due	 to	 an	 arms
embargo	 imposed	 on	 India,	 as	 it	 was	 a	 dual	 use	 technology	 and
could	be	used	for	developing	nuclear	weapons.
As	 of	November,	 2015,	 India	 has	 11	 super-computers,	which	 have
been	 ranked	 as	 Top500	 supersystems	 in	 the	 world.	 Under	 the
Top500	 list,	 Indian	 supercomputers	 are	 right	 now	 ranked	 at
positions	96,	119,	145,	166,	251,	286,	300,	313,	316,	380	and	397.
Indian	supercomputers	have	not	been	very	 impressive	apart	 from
PARAM	 Yuva	 II	 which	 was	 last	 year	 ranked	 at	 44th	 position	 at
Super	Computing	Conference	in	Denver,	Colorado.
However,	 with	 the	 introduction	 of	 National	 Supercomputing
Mission,	 worldwide	 recognition	 of	 Indian	 technology	 will	 soon
receive	a	major	transformation.
In	April	last	year,	the	government	of	India	created	an	exclusive	plan
to	build	‘Make	in	India’	supercomputers,	which	would	be	the	best	in
the	world.
A	 budget	 of	Rs	 4500	 crore	 was	 allocated	 to	 build	 a	 cluster	 of	 70
supercomputers	 which	 connects	 various	 academic	 and	 research
institutions	of	India.
Ashutosh	 Sharma,	 Secretary	 in	 the	 Ministry	 of	 Science	 and
Technology	has	said	 that	under	National	Supercomputing	Mission,
the	 government	 will	 actually	 build	 80	 supercomputers,	 thereby
spending	Rs	57	crore	on	each	unit.
The	first	supercomputer	shall	be	launched	by	August,	2017.
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How	can	super	computers	be	used?

Supercomputers	 are	 commonly	 utilized	 for	 modelling	 the	 earth	 to
understand	and	analyze	weather,	 earthquakes,	 and	 climate,	 as	well	 as
other	 computational	 modelling	 of	 smaller	 scale	 yet	 complex	 systems
like	the	human	body,	molecules,	and	nuclear	energy.

By	 modelling	 the	 three-dimensional	 structure	 of	 the	 Earth	 with
supercomputers,	 researchers	 can	 predict	 how	 earthquake	 waves
will	 travel	 both	 locally	 and	 globally.	 It	 is	 a	 problem	 that	 seemed
intractable	two	decades	ago.
When	 a	 protein	 ‘misfolds’,	 there	 can	 be	 serious	 consequences,
including	 disorders	 like	 cystic	 fibrosis,	 Mad	 Cow	 disease	 and
Alzheimer’s	 disease.	 Finding	 out	 how	 proteins	 fold	 —	 and	 how
folding	 can	 go	 wrong	 —	 could	 be	 the	 first	 step	 in	 curing	 these
diseases.	 Supercomputers	 simulations	 have	 helped	 researchers
uncover	the	folding	strategies	of	several	proteins.
Potential	pandemics	like	the	H1N1	swine	flu	require	a	fast	response
on	two	fronts:	First,	researchers	have	to	figure	out	how	the	virus	is
spreading.	 Second,	 they	 have	 to	 find	 drugs	 to	 stop	 it.
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Supercomputers	can	help	with	both.
Supercomputer	 simulations	 can	 be	 used	 to	 ensure	 that	 the
country’s	cache	of	nuclear	weapons	is	functional	and	safe.
The	 challenge	 of	 predicting	 global	 climate	 is	 immense.	 There	 are
hundreds	 of	 variables,	 from	 the	 reflectivity	 of	 the	 earth’s	 surface
(high	 for	 icy	 spots,	 low	 for	 dark	 forests)	 to	 the	 vagaries	 of	 ocean
currents.	 Dealing	 with	 these	 variables	 requires	 supercomputing
capabilities.

((( 	)))
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S&T	-	Gene	editing	gets	CRISPR

CRISPR,	 the	 genome-editing	 technology	 that	 has	 taken	 biomedical
science	 by	 storm,	 is	 finally	 nearing	 human	 trials.	 On	 21	 June,	 an
advisory	 committee	 at	 the	 US	 National	 Institutes	 of	 Health	 (NIH)
approved	 a	 proposal	 to	 use	 CRISPR–Cas9	 to	 help	 augment	 cancer
therapies	that	rely	on	enlisting	a	patient’s	T	cells,	a	type	of	immune	cell.
CRISPR	has	the	potential	to	cure	the	world’s	deadliest	diseases.
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What	is	CRISPR?

Pronounced	“crisper”,	 it	 is	a	biological	system	for	altering	DNA.	A
form	 of	gene	editing,	 this	 technology	 has	 the	 potential	 to	 change
the	lives	of	everyone	and	everything	on	the	planet.
CRISPR-Cas9	 is	 a	 new	 technique	 that	 allows	 scientists	 to	 edit	 the
genome,	by	removing,	replacing,	or	adding	 to	parts	of	 the	DNA
sequence.
When	a	bacterium	comes	under	attack	it	produces	a	piece	of	genetic
material	 that	matches	 the	 genetic	 sequence	of	 the	 invading	virus.
This	piece	of	material	in	tandem	with	a	key	protein	called	Cas9	can
then	 lock	 on	 to	 the	 DNA	 of	 the	 virus,	 break	 it	 and	 disable	 it.
Scientists	are	now	able	to	deploy	the	same	process	to	insert,	delete
or	repair	DNA.
It’s	not	the	first	tool	to	allow	us	to	do	this,	but	it	is	by	far	the	most
efficient,	inexpensive	and	easiest	to	use,	enabling	precise	genetic
manipulation	in	practically	any	living	cell,	even	those	inside	the
body.
CRISPR	was	co-discovered	in	2012	by	molecular	biologist	Professor
Jennifer	Doudna	whose	 team	 at	 Berkeley,	 University	 of	 California
was	 studying	 how	 bacteria	 defend	 themselves	 against	 viral
infection.
Prof	Doudna	and	her	collaborator	Emmanuelle	Charpentier	are	now
among	 the	world’s	most	 influential	 scientists	 (rumoured	 to	be	hot
favorites	to	win	the	Nobel	Prize	in	Medicine	this	year).	The	natural
system	 they	discovered	 can	be	used	by	biologists	 to	make	precise
changes	to	any	DNA.
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Why	is	gene	editing	seen	as	the	future	saviour	of	the	world?

The	 technology	holds	a	vast	amount	of	promise	 in	medicine	–	 if	a
patient	lacks	a	gene	that	makes	them	more	susceptible	to	cancer	or
other	diseases,	it	can	simply	be	edited	back	in.
Scientists	 also	 believe	 that	 it	 could	 be	 used	 to	 permanently
eliminate	diseases	like	the	Down	syndrome	or	Sickle-Cell	Anemia.If
embryonic	cells	are	“repaired,”	the	recipient	can	never	pass	on	a
genetic	disease	to	his	offspring.
For	patients	suffering	from	rare	cases	of	cancer	and	other	forms	of
diseases	this	technology	holds	the	unimaginable	dream	of	a	cure.
In	the	initial	experiments	to	find	a	cure	for	cancer,	the	Scientists	will
remove	T	 cells	 from	up	 to	 15	 patients	with	 three	 types	 of	 cancer:
multiple	 melanoma,	 melanoma	 and	 sarcoma.	 The	 cells	 will	 be
modified	 with	 CRISPR	 so	 that	 they	 can	 fight	 the	 malignant	 cells
normally,	then	reinserted	back	into	the	patient.
With	 gene	 editing,	 diseases	 that	 are	 passed	 down	 in	 families,	 like
Huntington’s	and	Tay-Sachs,	might	one	day	be	simply	snipped	out
of	the	family	line.
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The	same	 technology	used	 to	edit	human	genes	can	be	used	on
animals.	This	could	mean	protecting	a	 species	 like	 the	Tasmanian
devil,	now	endangered	by	an	infectious	cancer,	or	engineering	the
East	 Coast’s	 chestnut	 trees	 to	 resist	 the	 chestnut	 blight	 that	 has
devastated	 their	 growth.	 We’re	 faced	 with	 the	 sixth	 great	 mass
extinction	and	this	allows	us	to	avert	or	perhaps	just	postpone	the
decline	of	certain	species.
Gene	editing	could	even	be	used	to	bring	back	extinct	species,	or
at	least	parts	of	them,	 for	example	by	mixing	genes	from	extinct
species	back	into	existing	ones.

When	can	gene	editing	be	terrifying?

The	most	controversial	aspect	of	gene	editing	concerns	the	potential
to	introduce	changes	to	the	germline	-	DNA	alterations	that	would
pass	down	the	generations.
In	 trying	 to	 prevent	 a	 genetic	 mutation	 in	 sick	 children,	 doctors
would	have	to	introduce	a	gene	mutation	into	healthy	ones.	Such	a
mutation	would	carry	forward	into	the	human	population,	and	no
one	knows	whether	it	would	have	an	unintended	effect.
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The	 scientific	 community	 engaged	 in	 this	 research	 is	 developing
ways	to	potentially	mitigate	or	reverse	unintended	harmful	effects
of	particular	gene	drives.	Nonetheless,	we	need	to	carefully	consider
the	possibility	of	irreversible	ecological	damage.
Researchers	 are	 already	 exploring	 how	 this	 tool	 could	 be	 used	 in
non-human	 organisms,	 such	 as	driving	 a	 gene	 through	malaria-
carrying	 mosquito	 populations,	 effectively	 rendering	 them
extinct	 and	possibly	 eradicating	 the	disease.	 But,	 the	 ecological
effects	of	eliminating	a	whole	species	of	mosquitoes	are	unknown.

Where	are	the	applications	of	CRISPR?

Since	 the	 work	 on	 gene	 editing	 was	 published	 four	 years	 ago,
laboratories	 around	 the	 world	 have	 adopted	 this	 technology	 for
applications	 in	 animals,	 plants,	 humans,	 fungi,	 other	 bacteria:
essentially	any	kind	of	organism	they	are	studying.
Plant	breeders	are	using	CRISPR	to	create	disease-resistant	strains	of
crops.
The	Boston	biotech	firm	Editas	Medicine	 is	hoping	to	have	a	gene-
editing	 treatment	 ready	 for	 clinical	 testing	 in	 2017	 to	 treat	Leber
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congenital	 amaurosis	 (LCA10),	 a	 rare	 retinal	 disease	 that	 causes
blindness.	 The	 gene	 mutation	 causes	 the	 gradual	 loss	 of
photoreceptor	cells	in	the	eye.
There	 are	 several	 recently-formed	 biotech	 firms	 that	 are	working
on	the	theory	that	CRISPR	might	be	used	to	boost	the	function	of
the	 body’s	 T	 cells	 so	 that	 the	 immune	 system	 is	 better	 at
recognising	 and	 killing	 cancer.	 Disorders	 of	 the	 blood	 and
immune	system	are	other	potential	targets.
Layla	 Richards	 had	 an	 aggressive	 form	 of	 leukaemia,	 and	 all
previous	treatments	had	failed.	She	remains	the	first	person	to	date
whose	life	has	been	saved	by	gene	editing.
The	 world’s	 first	 gene-editing	 trials	 took	 place	 in	 California,
involving	a	different	technique,	ZFNs.	Around	80	patients	with	HIV
had	 immune	 cells	 in	 their	 blood	 removed.	 Zinc	 finger	 nucleases
(ZFNs)	are	a	class	of	engineered	DNA-binding	proteins	that	facilitate
targeted	editing	of	the	genome	by	creating	double-strand	breaks	in
DNA	at	user-specified	locations.
In	 theory	 it	 might	 be	 possible	 to	 correct	 the	 DNA	 of	 embryos
carrying	the	gene	for	Huntington’s	disease	or	cystic	fibrosis.
The	UK	is	 the	first	country	to	formally	approve	gene	editing	 in
human	embryos,	for	research	only.	But	this	research	rings	ethical
alarms	 bells	 –	 there	 might	 be	 a	 chance	 where	 human	 embryo
editing	research	may	not	be	adequately	controlled,	 leaving	it	open
to	a	lab	somewhere	to	create	the	first	gene-edited	babies.
Some	 of	 the	 key	 scientists	 in	 this	 field	 have	 concerns	 about	 the
potential	misuse	of	a	technology	that	could	be	used	for	eugenics,	to
create	genetic	discrimination.
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Who	is	trying	to	master	gene	editing?

US	 companies	 racing	 to	 develop	 a	 promising	 gene	 editing
technology	 are	 up	 against	 a	 formidable	 competitor	 -	 the	 Chinese
government.	Yes,	China	again.
Chinese	scientists	say	they	were	among	the	first	in	using	CRISPR	to
make	 wheat	 resistant	 to	 a	 common	 fungal	 disease,	 dogs	 more
muscular	and	pigs	with	leaner	meat.
Researchers	in	Guangzhou	who	received	government	funds	went	a
step	further,	sparking	an	international	ethical	debate	last	year	after
tweaking	the	genetic	makeup	of	human	embryos	using	CRISPR	for
the	first	time.
The	expertise	the	Chinese	groups	are	developing	positions	them	to
eventually	 challenge	 US	 gene-editing	 companies,	 some	 of	 which
have	raised	millions	in	venture	capital.
The	US	currently	has	the	edge	in	high-profile	papers,	CRISPR	biotech
and	 intellectual	 property.	 China	 has	 published	 a	 lot	 on	 CRISPR
animals.
The	Boston	Consulting	Group	estimated	in	September	that	US	gene
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editing	 companies	 had	 attracted	 more	 than	 US$1	 billion	 in
investment	since	2013.
While	there	is	still	little	private	investment	in	gene	editing	in	China,
a	 publicly	 traded	 Chinese	 company	 called	 Shenzhen	 Jinjia	 Color
Printing	Group	said	in	a	December	statement	that	it	would	provide	3
million	 yuan	 (HK$3.6	 million)	 in	 funding	 to	 the	 university	 in
Guangzhou.
The	US	 federal	government	doesn’t	 fund	work	 that	destroys	or
creates	human	embryos	for	research	purposes.	The	UK’s	Human
Fertilisation	and	Embryology	Authority	gave	a	group	of	researchers
permission	 this	 month	 to	 conduct	 CRISPR	 research	 on	 human
embryos,	although	 they	 still	need	an	ethics	 committee	 to	approve
their	plans.
Raising	 a	 genetically	 engineered	 pig	 with	 CRISPR	 technology	 is
already	cheaper	 in	China	at	about	700,000	yuan,	while	 in	 the	US	 it
could	cost	four	or	five	times	as	much.	Well,	yet	again,	what	the	US
does,	China	does	that	cheaper!

How	does	gene	editing	work?
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Gene	 editing	 uses	 a	 pair	 of	 ‘molecular	 scissors’	 that	 cut	 the	 two
strands	 of	 DNA	 at	 a	 precise	 location,	 so	 that	 bits	 can	 be	 added	 or
removed.
These	molecular	scissors	are	actually	an	enzyme	called	Cas9,	which
is	attached	to	a	small	piece	of	RNA	(a	close	cousin	of	DNA)	that	helps
guide	the	scissors	to	the	desired	location.
When	the	cut	is	made	the	DNA	starts	to	repair	itself,	but	because	this
natural	repair	method	is	error-prone	it	can	cause	bits	of	DNA	to	be
added	 or	 deleted.	 When	 this	 happens	 it	 can	 change	 the	 way	 the
gene	at	that	location	works.
In	 some	 circumstances	 it	 is	 even	possible	 to	 insert	 a	 desired	DNA
sequence	to	replace	what	was	originally	there,	though	this	requires
a	slightly	more	complicated	process.
Scientists	are	making	tiny	scissors	called	TALENs	 that	can	cut	and
fix	a	broken	gene	in	a	cell.	To	make	a	TALEN	(as	the	editing	tool	is
called),	scientists	combine	the	TAL	that	recognizes	the	broken	gene
with	 the	 endonuclease	 that	 will	 cut	 it.TAL	 +	 endonuclease	 =
TALEN.

((( 	)))
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S&T	-	ISRO	and	the	art	of	launching	satellites

We	 should	 call	 it	 science,	 but	 the	 way	 ISRO	 has	 been	 launching
satellites,	it	is	tough	to	not	call	it	an	art.	The	launch	of	PSLV	C34	earlier
this	week	was	a	record	of	sorts.	With	this	launch,	ISRO	has	announced
its	intention	for	a	larger	slice	of	the	lucrative	commercial	space	market.
It	 can	 now	 send	 multiple	 satellites	 to	 multiple	 orbits	 –	 in	 a	 single
mission.
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What	has	the	ISRO	achieved	with	its	latest	launch?

Indian	 Space	 Research	Organization	 (ISRO)’s	work-horse	 PSLV
C34	has	placed	a	record	20	satellites	in	their	designated	orbits	in
a	single	mission	on	board.
This	 rocket	 injected	 20	 satellites	 into	 a	 single	 sun	 synchronous
orbit,	at	a	height	of	about	505	km.

This	was	the	36th	flight	of	the	Polar	Satellite	Launch	Vehicle	(PSLV)

and	 the	 34th	 successful	 launch	 in	 a	 row.	 With	 this,	 the	 total
number	of	satellites	launched	by	PSLV	so	far	has	touched	113.
Apart	from	placing	the	satellites	in	their	target	orbits	with	precision,
it	 also	 performed	 complex	 maneuvers	 as	 part	 of	 the	 ‘Plan	 Next
Mission’	approach.

Satellite	information:

3	of	the	satellites	were	Indian	—	one’s	a	Cartosat-2	satellite	and	2
others	“Satyabhamasat”	and	“Svayam”	were	developed	by	Indian
universities.	 The	 rest	 are	 commercial	 satellites	 from	 the	 US	 (13),
Canada	(two),	Germany	and	Indonesia	(1	each).
Cartosat	 2	 is	 an	 advanced	 remote	 sensing	 satellite	 developed	 by
India.	 The	 images	 sent	 by	 this	 satellite	 will	 be	 useful	 for
cartographic,	 urban	 and	 rural	 applications,	 coastal	 land	 use	 and
regulation,	 utility	management	 such	 as	 road	 network	monitoring,
water	 distribution,	 creation	 of	 land	 use	 maps,	 and	 other	 Land
Information	 System	 (LIS)	 and	 Geographical	 Information	 System
(GIS)	applications.
Among	 the	 American	 satellites	 launched	was	SkySat3,	 which	 has
been	 developed	 by	 Terra	 Bella,	 a	 Google	 subsidiary	 based	 in
California.
Most	 satellites	 are	 for	 earth	 imaging,	 many	 of	 them	 weighing
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around	100	kg	each.

Why	was	this	mission	challenging?

In	 the	 past,	 ISRO	 has	 launched	 satellites	 from	 several	 space	 agencies,
commercial	 space	 firms	 and	 academic	 institutions	 around	 the	 world.
But	this	launch	was	considered	challenging	by	ISRO	officials	because	of
the	following	requirements:

Economy	 and	 efficiency:	 It	 had	 to	 launch	 20	 satellites.	 Although
packing	a	rocket	with	a	large	number	of	satellites	does	not	involve
any	 major	 technological	 leap	 -	 it	 was	 an	 effort	 towards	 efficient
utilization	 of	 available	 space	 and	 economizing	 the	 cost	 of	 the
mission.
Multiple	orbit	launches:	The	primary	satellite	—	727.5	kg	Cartosat-
2	series	satellite	—	had	to	be	launched	in	a	polar	sun	synchronous
orbit	(SSO),	while	19	other	co-passengers	together	weighing	560	kg
had	to	be	launched	in	a	slightly	different	orbit,	that	too	separated	by
a	safe	distance.
Leap	forward	for	commercial	exploitation:	50	minutes	after	each
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satellite	was	injected	into	orbit	and	ensuring	there	was	no	collision
of	 satellites,	 the	 fourth	 stage	 of	 the	 rocket	 was	 re-ignited	 for	 5
seconds	 and	 then	 shut	 down	 for	 50	 minutes	 and	 re-ignited	 for
another	5	seconds.This	experiment	was	planned	and	executed	to
perfection.	 This	 capability	 of	 ISRO	 to	 launch	 satellites	 to	multiple
orbits	would	attract	several	international	customers.
17	 of	 the	 20	 satellites	 on	 this	 PSLV	 mission	 were	 from	 foreign
countries.	And	as	ISRO	is	planning	to	go	commercial	and	private	on
a	large	scale	in	the	coming	years,	their	successful	launch	decides	the
fate	of	such	plans.

When	did	the	PSLV	project	start?

The	Polar	Satellite	Launch	Vehicle	 (PSLV)	 is	an	expendable	 launch
vehicle	which	can	place	1,600kg	remote	sensing	satellites	 into	sun
synchronous	orbit	 (SSO)	 and	1,050kg	 small	 sized	 spacecrafts	 into
geostationary	transfer	orbit	(GTO).
Purpose:	 It	 was	 developed	 to	 allow	 India	 to	 launch	 its	 Indian
Remote	 Sensing	 (IRS)	 satellites	 into	 the	 SSO	 -	 a	 service	 that	 was
commercially	available	only	from	Russia	before	India	could	master
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it.
First	launch:	The	development	of	the	PSLV	began	in	early	1990s	at
the	 Vikram	 Sarabhai	 Space	 Centre	 (VSSC)	 in	 Kerala.	 The	 maiden

flight	of	the	PSLV	took	place	on	20th	September	1993,	but	an	altitude

control	error	in	the	2nd	and	3rd	stages	resulted	in	the	failure	of	the
launch	mission.

First	successful	launch:	The	1st	successful	launch	of	the	PSLV	into
SSO	 with	 IRS-P2	 satellite	 aboard	 was	 completed	 in	 October	 1994
from	Sriharikota.	The	PSLV	would	never	look	down	since.

Current	status:

It	has	been	 in	 service	 for	over	20	years	and	has	 launched	various
satellites	 for	 historic	 missions	 like	 Chandrayaan-1,	 Mars	 Orbiter
Mission,	 Space	 Capsule	 Recovery	 Experiment,	 Indian	 Regional
Navigation	Satellite	System	(IRNSS)	etc.
It	 has	 launched	 113	 satellites,	 including	 57	 from	 international
customers	and	space	agencies.
2015:	In	the	year	2015	alone	India	successfully	launched	17	foreign
satellites	 belonging	 to	 Canada,	 Indonesia,	 Singapore,	 the	 United
Kingdom	and	the	United	States.

2016:	The	recent	launch	was	the	4th	such	flight	of	the	PSLV	in	2016.

This	 reads	 like	a	 time-tested	and	ever-lasting	 love	 story	between	 ISRO
and	its	work-horse,	which	never	lets	ISRO	down.
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Where	did	ISRO	perform	well,	technologically,	in	this	mission?

The	PSLV–C	34	mission	tried	two	sets	of	new	technologies.

First:

A	set	of	separation	 technologies	was	used	 to	 achieve	precise	and
safe	 separation	 of	 4	 stages	 of	 the	 rocket	 and	 injection	 of	 satellites
into	their	respective	orbits.
The	type	of	separation	or	jettisoning	system	employed	in	a	mission
depends	 on	 several	 factors	 such	 as	 the	 jettisoning	 speed	 required
and	the	shock	load.
For	instance,	the	Flexible	Linear-Shaped	Charge	(FLSC)	was	used
for	separation	of	the	first	stage.
Separation	 of	 different	 stages	 is	 the	 most	 critical	 and	 challenging
part	of	a	space	flight.	This	was	successfully	achieved	in	this	mission.

Second:

The	second	important	technological	advance	was	the	re-ignition	or
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re-start	of	the	4th	stage	of	the	rocket.	The	4th	stage	fired	twice	for
5	 seconds	 to	 give	 the	 rocket	 the	 necessary	 boost	 for	 injection	 of
satellites	in	different	orbits,	after	proper	reorientation	of	the	rocket.
After	 the	 injection	 of	 the	 main	 cargo,	 the	 Cartosat,	 the	 rocket
launched	 two	 student	 satellites	 —	 Satyabhamasat	 and	 Swayam
with	 a	 gap	 of	 440	 milliseconds.Dual	 Launch	 Adapter	 (DLA)
technology	was	used	for	this	purpose.

The	re-starting	of	the	4th	stage	of	the	rocket,	powered	by	liquid	fuel,	was
a	novel	 technique	used	 in	 the	PSLV-	C34	mission.	 It	was	 tested	during
the	flight	of	PSLV-C29	and	now	it	has	been	operationalized	and	will	be
used	in	future	missions	too.

Who	else	have	achieved	similar	feats	in	the	past?

ISRO	itself:	In	June	2008,	the	PSLV-C10	had	carried	10	satellites	with
itself,	which	was	a	world	record	at	that	time.	Since	then,	that	record
has	 been	 overtaken	 several	 times	 by	 the	 Russian	 and	 American
rockets.
Russia:	 In	 June	 2014,	 the	 Dnepr	 rocket	 of	 Russia	 carried	 37
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payloads	 and	 it	 is	 the	 current	 record.	 It	 also	 had	 carried	 32
payloads	on	November	21,	2013	as	well.
America:	In	January	2014,	the	Antares	rocket	developed	by	Orbital
Sciences	 Corporation	 (OSC),	 an	 American	 company,	 took	 34
satellites	 to	 space.The	 Minotaur-I,	 once	 again	 by	 OSC,	 had	 29
satellites	on	board	in	November	2013.

How	were	so	many	satellites	carried	by	a	single	rocket?

In	 the	 current	 PSLV	 C34,	 14	 of	 the	 20	 payloads	 were	 very	 small
satellites.	The	2	from	academic	institutions	weighed	just	1.5	kg	and	1
kg,	while	the	12	satellites	from	the	US	were	less	than	5	kg	each.The
PSLV-C34	ejected	each	of	the	individual	satellites	itself.
Many	 rockets	use	 “container	 satellites”	 to	 carry	 a	 bunch	 of	 sub-
satellites.	 The	 rocket	 injects	 the	 container	which,	 at	 a	 later	 time,
fires	the	sub-satellites	into	their	respective	orbits.
The	Dnepr	rocket	had	4	of	its	payloads	packed	into	a	bigger	satellite.
The	 Antares	 rocket	 had	 33	 small	 satellites	 loaded	 on	 a	 spacecraft
that	took	them	to	the	International	Space	Station.
Dnper’s	November	2013	mission	placed	23	satellites	itself,	while	the
remainder	were	packed	 inside	other	satellites.	However,	all	 the	29
satellites	on	 the	Minotaur	mission	separated	 individually	 from	the
rocket. KNAPPIL
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How	is	India	poised	to	capture	the	satellite	launch	market?

Current	 trend:	 The	 business	 of	 putting	 commercial	 satellites	 into
space	 for	 a	 fee	 is	 growing	 fast	 as	 phone,	 Internet	 and	 other
companies	 as	 well	 as	 countries	 seek	 greater	 and	 more	 high-tech
communication	 options.In	 fact,	 the	 small	 satellites	 market	 is
booming	and	India	can	capture	a	large	chunk	of	it.
India’s	 advantage:	 India	 is	 competing	 with	 other	 international
players	for	a	greater	share	of	that	launch	market,	and	is	known	for
its	 low-cost	 space	 program.	 For	 instance,	 India	 in	 2013	 sent	 an
unmanned	 rocket	 to	 orbit	 Mars	 at	 a	 cost	 of	 just	 $73	 million,
compared	 with	 NASA’s	 Maven	 Mars	 mission	 which	 had	 a	 $671
million	tag.
Antrix	Corporation	Ltd,	 the	commercial	arm	of	 ISRO,	has	earned
revenue	of	Rs.	1,800	crore	last	year	and	it	would	look	to	improve	on
it	in	2016-17.	More	contracts	are	being	finalized.

Inviting	private	players:

ISRO	is	making	attempts	to	showcase	its	requirements	as	well	as	the
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global	 opportunity	 for	 satellite	manufacturing.ISRO	 is	 committed
to	 transfer	 the	 technology	 it	has	mastered.	 This	 is	 to	 encourage
the	 private	 partners	 so	 that	 they	 can	 build	 satellites	 for	 India’s
needs,	 as	 well	 as	 exploit	 the	 emerging	 opportunities	 from	 global
customers.
ISRO	 is	 expecting	 a	 private	 consortium	 of	 firms	 including	 HAL,
Godrej	and	L&T	to	build	the	PSLV	rocket	and	launch	it	by	2020.	This
would	allow	ISRO	 to	bring	down	 the	PSLV	 launch	 to	once	every	3
weeks	from	the	existing	norm	of	once	in	2	months.

Customers	and	future:

A	few	firms	based	in	the	Silicon	Valley	are	customers	using	the	PSLV
rocket	to	hurl	satellites	into	space.
Now,	ISRO	is	also	looking	to	expand	the	relationship	with	these	and
other	firms	to	make	satellites	locally	in	India	and	launch	them	from
Indian	soil.

((( 	)))
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S&T	-	Game-changing	helium	deposits	found	in	Tanzania

Applying	gas-finding	techniques	from	the	oil	 industry,	scientists	have
uncovered	a	vast	 reservoir	of	more	 than	a	 trillion	 liters	of	helium	gas
beneath	Tanzania.	That’s	enough	to	satisfy	the	world’s	helium	needs	for
around	seven	years.	While	helium	is	the	second	most	abundant	element
in	 the	 Universe,	 its	 distribution	 on	 earth	 is	 very	 rare.	 Tanzania	 offers
hope	for	similar	discoveries	in	other	volcanic	regions.
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What	has	been	discovered?

Scientists	have	discovered	a	large	helium	gas	field	in	Tanzania.	With
world	 supplies	 running	 out,	 the	 find	 is	 a	 “game-changer”,	 say
geologists	at	Durham	and	Oxford	universities.
Using	 a	 new	 exploration	 approach,	 researchers	 found	 large
quantities	 of	 helium	 within	 the	 Tanzanian	 East	 African	 Rift
Valley.
Helium	is	created	when	elements	 in	the	Earth’s	crust	break	down.
The	team	found	vast	stores	of	the	substance	in	the	Tanzanian	East
African	Rift	Valley,	an	area	rife	with	volcanoes,	which	heated	the
nearby	rocks	enough	to	allow	the	helium	to	escape.
Until	 now,	 the	 precious	 gas	 had	 been	 discovered	 only	 in	 small
quantities	during	oil	and	gas	drilling.
They	say	resources	in	just	one	part	of	the	Rift	valley	are	enough	to
fill	more	than	a	million	medical	MRI	scanners.

Why	is	this	find	significant?
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Helium	is	a	non-renewable	resource	—	like	oil	—	and	that’s	been	a
huge	cause	for	concern.
The	find	may	allay	fears	that	a	global	helium	shortage	will	hit	when
the	U.S.	 Federal	Helium	Reserve	—	 currently	 the	world’s	 largest
helium	source	—	runs	dry	within	the	next	few	years.
The	researchers	behind	this	find	predict	that	they	will	be	able	to	find
more	helium	reservoirs	and	help	meet	society’s	helium	needs.
The	 Tanzania	 find	 could	 be	 sufficient	 to	 meet	 global	 demand	 for
nearly	seven	years,	and	may	be	more	than	twice	as	large	as	the	US
helium	reserve.
There	 are	 existing	 reserves	 of	 helium	 gas,	 but	 they	 have	 been
depleting	quite	quickly.	The	price	has	gone	up	500%	in	15	years.	It	is
currently	priced	at	about	$70	per	1000	cubic	feet.
The	 steady	 decline	 in	 global	 helium	 reserves	 concerned	 some
doctors	so	much	that	they	had	called	for	a	ban	on	its	use	in	party
balloons.

When	is	Helium	useful?

Helium	 has	 some	 amazing	 properties.	 Its	 boiling	 point	 is	 -452.1
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degrees	 Fahrenheit,	 which	makes	 liquid	 helium	 an	 ideal	 coolant
for	electronic	devices	like	MRI	machines.
Helium	has	low	density.	It	is	lighter	than	air.	So	it	is	often	used	to
fill	party	balloons,	weather	balloons	and	airships.
It	is	used	in	the	space	industry	to	keep	satellite	instruments	cool,	to
clean	out	rocket	engines	and	was	used	to	cool	the	liquid	oxygen	and
hydrogen	that	powered	the	Apollo	space	vehicles.
Helium	is	used	as	a	cooling	medium	for	the	Large	Hadron	Collider
(LHC)	and	the	superconducting	magnets	in	medical	MRI	scanners.
A	 mixture	 of	 80%	 helium	 and	 20%	 oxygen	 is	 used	 by	 deep-sea
divers	and	others	working	under	pressurised	conditions.
Helium-neon	gas	 lasers	are	used	to	scan	barcodes	at	supermarket
checkouts

Where	is	the	world’s	biggest	Helium	reserve?

The	 National	 Helium	 Reserve,	 also	 known	 as	 the	 Federal	 Helium
Reserve,	is	a	strategic	reserve	of	the	United	States	holding	over	1	billion
cubic	meters	of	helium	gas.

The	helium	is	stored	at	the	Cliffside	Storage	Facility	about	12	miles
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northwest	 of	 Amarillo,	 Texas,	 in	 a	 natural	 geologic	 gas	 storage
formation,	 the	Bush	Dome	reservoir.	The	 reserve	was	established
with	the	enactment	of	the	Helium	Act	of	1925.
These	fields	contain	natural	gas	with	unusually	high	percentages	of
helium	—	 from	 0.3%	 to	 2.7%	—	 and	 constitute	 the	 United	 States’
largest	helium	source.
After	 the	Helium	Acts	Amendments	 of	 1960	 (Public	 Law	 86–777),
the	U.S.	Bureau	of	Mines	arranged	for	five	private	plants	to	recover
helium	from	natural	gas.	For	this	helium	conservation	program,	the
Bureau	built	a	425-mile	pipeline	 from	Bushton,	Kansas,	 to	connect
those	 plants	with	 the	 government’s	 partially	 depleted	Cliffside	 gas
field.
By	1995,	a	billion	cubic	metres	of	the	gas	had	been	collected,	and	the
reserve	was	US$1.4	 billion	 in	 debt,	 prompting	 the	Congress	 of	 the
United	 States	 in	 1996	 to	 phase	 out	 the	 reserve.	 The	 resulting
“Helium	Privatization	Act	of	1996”	 (Public	Law	104–273)	directed
the	United	States	Department	of	the	Interior	to	start	selling	off	the
reserve	by	2005.
By	2007,	the	federal	government	was	reported	as	auctioning	off	the
Amarillo	 Helium	 Plant.	 The	 National	 Helium	 Reserve	 itself	 was
reported	as	“slowly	being	drawn	down	and	sold	to	private	industry.”
However	by	early	2011,	the	facility	was	still	in	government	hands.
In	May	2013,	the	House	of	Representatives	voted	to	extend	the	life
of	the	reserve	under	government	control.
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Who	discovered	Helium?

Jules	Janssen,	a	French	astronomer,	along	with	the	English	scientist
Joseph	Norman	Lockyer,	 is	 credited	with	discovering	 the	gaseous
nature	of	 the	 solar	 chromosphere,	and	with	 some	 justification	 the
element	helium.
In	 1868	 Janssen	 discovered	 how	 to	 observe	 solar	 prominences
without	an	eclipse.	While	observing	the	solar	eclipse	of	August	18,
1868,	 at	 Guntur,	 Madras	 State	 (now	 in	 Andhra	 Pradesh),	 British
India,	he	noticed	bright	lines	in	the	spectrum	of	the	chromosphere,
showing	that	the	chromosphere	is	gaseous.
Present	in	the	spectrum	of	the	Sun,	though	not	immediately	noticed
or	 commented	 upon,	 was	 a	 bright	 yellow	 line	 later	 measured	 to
have	a	wavelength	of	587.49	nm.	This	was	 the	 first	observation	of
this	 particular	 spectral	 line,	 and	 one	 possible	 source	 for	 it	was	 an
element	not	yet	discovered	on	the	earth.
On	20	October	of	the	same	year,	Joseph	Norman	Lockyer	in	England
set	up	a	new,	relatively	powerful	spectroscope.	He	also	observed	the
emission	spectrum	of	the	chromosphere,	including	the	same	yellow
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line.
Within	a	few	years,	he	worked	with	a	chemist	and	they	concluded
that	 it	 could	 be	 caused	 by	 an	 unknown	 element,	 after
unsuccessfully	testing	to	see	if	it	were	‘some	new	type	of	hydrogen’.
This	was	 the	 first	 time	 a	 chemical	 element	was	 discovered	 on	 an
extraterrestrial	body	before	being	found	on	the	earth.	Lockyer	and
the	English	chemist	Edward	Frankland	named	the	element	with	the
Greek	word	for	the	Sun	(helios).

How	rare	is	Helium	on	earth?

Helium	is	the	second	most	abundant	element	in	the	Universe	but	it’s
exceedingly	rare	on	Earth.

Helium	 is	 the	 second	 lightest	 element	 and	 is	 the	 second	 most
abundant	 element	 in	 the	 observable	 universe	 (after	 Hydrogen),
being	present	at	about	24%	of	 the	 total	elemental	mass,	which	 is
more	than	12	times	the	mass	of	all	the	heavier	elements	combined.
The	 vast	 majority	 of	 helium	 was	 formed	 by	 Big	 Bang
nucleosynthesis	one	to	three	minutes	after	the	Big	Bang.	As	such,
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measurements	of	its	abundance	contribute	to	cosmological	models.
On	Earth	 it	 is	 relatively	rare	—	 just	5.2	ppm	(parts	per	million)	by
volume	 in	 the	 atmosphere.	 The	 concentration	 is	 low	 and	 fairly
constant	despite	the	continuous	production	of	new	helium	because
most	 helium	 in	 the	 Earth’s	 atmosphere	 escapes	 into	 space	 by
several	processes.
Most	 helium	 on	 Earth	 is	 a	 result	 of	 radioactive	 decay.	 Helium	 is
found	 in	 large	 amounts	 in	 minerals	 of	 uranium	 and	 thorium,
including	 cleveite,	 pitchblende,	 carnotite	 and	 monazite,	 because
they	 emit	 alpha	 particles	 (helium	 nuclei)	 to	 which	 electrons
immediately	combine	as	soon	as	the	particle	is	stopped	by	the	rock.
In	this	way	an	estimated	3000	metric	tons	of	helium	are	generated
per	year	throughout	the	lithosphere.
In	 the	 Earth’s	 crust,	 the	 concentration	 of	 helium	 is	 8	 parts	 per
billion.	 In	 seawater,	 the	 concentration	 is	 only	 4	 parts	 per	 trillion.
There	are	also	small	amounts	in	mineral	springs,	volcanic	gas,	and
meteoric	iron.
Because	helium	is	 trapped	in	the	subsurface	under	conditions	that
also	 trap	 natural	 gas,	 the	 greatest	 natural	 concentrations	 of
helium	on	the	planet	are	found	in	natural	gas,	 from	which	most
commercial	 helium	 is	 extracted.	 The	 concentration	 varies	 in	 a
broad	range	from	a	few	ppm	up	to	over	7%	in	a	small	gas	 field	 in
San	Juan	County,	New	Mexico.

((( 	)))
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S&T	-	Synthetic	Universe	tracks	the	source	of	gravitational
waves

The	 gravitational	 waves	 are	 caused	 by	 some	 of	 the	 most	 energetic
events	 in	 the	 Universe	 like	 colliding	 black	 holes	 and	 exploding	 stars.
Analyzing	the	information	carried	by	these	waves	will	help	us	unravel
the	 secrets	 of	 our	universe.	 The	 computer	 simulation	 called	 Synthetic
Universe	 is	 ‘playing	 God’	 and	 helping	 the	 scientists	 locate	 the	 black
holes.	It	has	already	tracked	the	source	of	the	waves	detected	by	LIGO.KNAPPIL
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What	 has	 been	 found	 about	 the	 source	 of	 LIGO’s	 gravitational
waves?

First	gravitational	waves	were	successfully	detected	by	the	earthbound
Advanced	 Laser	 Interferometer	 Gravitational	 Waves	 Observatory
(LIGO)	last	September.	Almost	a	century	after	Albert	Einstein	predicted
the	 existence	 of	 gravitational	 waves	 as	 part	 of	 his	 groundbreaking
general	theory	of	relativity	-	these	ghostly	‘ripples	in	space-time’	were
found.	The	source	of	these	waves	was	not	known	until	now.

Reason	behind	gravitational	waves:	As	per	 the	 researchers	 from
the	University	of	Warsaw,	 these	waves	were	 likely	 created	by	 the
collision	 of	 two	 black	 holes,	 which	 came	 from	 stars	 formed	 12
billion	years	ago.
Why	is	it	a	big	deal?	This	 is	a	big	deal	because	 it	could	 lead	us	to
more	information	on	the	universe	and	its	mysteries.

What	is	LIGO?

LIGO	 is	 the	 world’s	 largest	 gravitational	 wave	 observatory	 and	 a
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cutting	 edge	 physics	 experiment.	 It	 comprises	 of	 two	 enormous
laser	interferometers	located	thousands	of	kilometers	apart.
It	exploits	the	physical	properties	of	light	and	of	space	itself	to	detect
and	understand	the	origins	of	gravitational	waves.

What	are	gravitational	waves?

Gravitational	waves	are	ripples	in	space-time	(the	fabled	“fabric”	of
the	 Universe)	 caused	 by	 massive	 objects	 moving	 with	 violent
accelerations	 (in	outer	space	 that	means	objects	 like	neutron	stars
or	black	holes	orbiting	around	each	other	at	ever	 increasing	rates,
or	stars	that	blow	themselves	up).

Why	was	this	discovery	possible?

This	 discovery	 was	 possible	 with	 the	 help	 of	 simulations	 done	 using
Synthetic	Universe	(SU).

The	 researchers	 plugged	 stars	 and	 data	 into	 the	 computer
simulation	 called	 Synthetic	 Universe	 and	 ran	 it	 until	 they
encountered	 an	 event	 that	 would	 possibly	 have	 emanated	 the
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actual	gravitational	waves.
It	was	 found	 that	 the	culprit	was	 likely	a	 rather	recent	merger	of
two	black	holes,	formed	soon	after	the	dawn	of	the	universe.
It	was	found	that	the	ones	that	collided	to	make	these	gravitational
waves	were	stars	that	formed	12	billion	years	ago,	became	black
holes	 5	million	 years	 later,	 and	 then	merged	 10.3	 billion	 years
after	that.	1.2	billion	years	later	LIGO	detected	those	reverberations
in	space-time.

Synthetic	Universe	(SU):

It	 is	 a	 project	 which	 aims	 to	 create	 the	 first	 database	 of	 the
simulated	stellar	content	of	 the	Universe,	 from	the	earliest	stars	 to
the	most	exotic	black	hole	binaries.
With	 a	 state-of-the-art	 suite	 of	 computational	 tools,	 this	 can
calculate	the	physical	properties	of	individual	stars,	evolve	them	in
time	 and	 track	 how	 they	 interact	with	 each	 other	 dynamically	 as
they	age.
With	this	library	of	stellar	populations	that	spans	the	known	range
of	star	formation	histories	and	initial	elemental	abundances	-	it	will
be	possible	to	tackle	fundamental	science	questions	that	have	been
out	of	reach	in	general	relativity,	astronomy,	and	cosmology.KNAPPIL
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By	when	will	it	be	possible	to	find	the	reasons	behind	the	formation
of	black	holes?

LIGO	is	just	the	first	step	towards	finding	the	mysteries	of	the	Universe
and	 building	 future	 spacecrafts	 that	 will	 go	 into	 space	 in	 search	 of
gravitational	waves.

LIGO	 problems:	 As	 LIGO	 is	 earthbound	 observatory,	 it	 faces
disturbances	 because	 this	 planet,	 with	 all	 its	 noise,	 distorts	 the
signals	from	the	space.	The	solution	to	this	problem	is	eLISA.
The	 Evolved	 Laser	 Interferometer	 Space	 Antenna	 (eLISA)
spacecraft	will	be	the	first	gravitational	wave	observatory	in	space.
Scientists	hope	that	once	eLISA	launches	in	2034	-	it	will	help	them
to	learn	how	black	holes	form	and	how	galaxies	evolve.
The	 scientists	 believe	 that	 if	 they	 can	 trace	 back	 the	 origins	 and
distances	 of	 super-massive	 black	 holes,	 they	 might	 get	 more
information	on	how	the	universe	is	expanding.	It	will	be	a	new	way
to	understand	dark	matter	and	dark	energy.

eLISA	is	a	project	of	the	European	Space	Agency.
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This	 mission	 consists	 of	 one	 “Mother”	 and	 two	 “Daughter”
spacecrafts	orbiting	the	Sun	in	a	triangular	configuration,	connected
by	the	two	arms	of	a	laser	interferometer.
The	system	would	work	similarly	to	LIGO,	as	the	vehicles	would	be
connected	via	laser	beams.

Where	is	LIGO	different	from	other	observatories?

The	 most	 prominent	 differences	 between	 LIGO,	 a	 gravitational	 wave
observatory,	and	astronomical	observatories	are:

LIGO	is	blind.

Unlike	optical	or	radio	telescopes,	LIGO	cannot	see	electromagnetic
radiation	 (e.g.,	visible	 light,	 radio	waves,	microwaves).	 It	need	not
see	because	gravitational	waves	are	not	part	of	the	electromagnetic
spectrum.
In	 fact,	 electromagnetic	 radiation	 from	space	 is	 so	unimportant	 to
LIGO	 that	 it	 is	 completely	 isolated	 and	 sheltered	 from	 the	 outside
world.	It	just	‘feels’	the	invisible	gravitational	waves.

LIGO	is	the	opposite	of	round.

As	there	is	no	need	to	collect	light	from	stars	or	other	objects	in	the
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Universe,	 LIGO	 doesn’t	 need	 to	 be	 dish-shaped	 like	 telescope
mirrors	 or	 radio	 dishes,	 which	 collect	 and	 focus	 electromagnetic
radiation	to	produce	images.
Instead	of	having	‘eyes’	typical	of	astronomical	observatories,	LIGO
really	has	“ears”	consisting	of	two	straight	and	level	4	km	long	steel
vacuum	tubes,	1.2	m	in	diameter,	arranged	in	the	shape	of	an	“L”,
and	 protected	 by	 a	 tall	 concrete	 enclosure	 that	 protects	 the	 tubes
from	the	outside	world.

LIGO	cannot	function	alone.

While	 an	 astronomical	 observatory	 can	 function	 and	 collect	 data
just	 fine	 on	 its	 own,	 gravitational	 wave	 observatories	 like	 LIGO
cannot	 operate	 solo.	 The	 only	 way	 to	 definitively	 detect	 a
gravitational	wave	is	by	operating	in	unison	with	a	distant	twin	so
that	 local	 vibrations	 are	 not	 mistaken	 for	 signals	 from
gravitational	waves.

Who	is	building	Synthetic	Universe?

Chris	Belczynski,	an	astrophysicist	at	Warsaw	University	along	with	his
team,	is	spearheading	the	Synthetic	Universe	project.
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He	says	rather	confidently,	“We	play	God.	We	have	a	model	of	the
entire	Universe	 in	our	 computer.	We	populate	 the	 computer	with
stars	 from	 the	beginning,	 from	 the	Big	Bang,	and	you	 let	 them	go
ahead,	evolve,	produce	black	holes,	etc*.“
He	adds,	“Looking	back	in	time	is	not	the	only	purpose	of	the	model.It
could	also	create	future	predictions.”
According	to	him,	the	past	two	detections	are	not	the	last	we’ll	see	of
black	hole	collisions.	In	fact,	the	model	shows	that	LIGO	will	pick
up	to	60	detections	in	the	future	and	that	number	may	even	go	as
high	 as	 1000.	 These	 future	 detections	 are	 also	 big	 ones	 with
combined	masses	of	20	or	80	times	greater	than	the	Sun.
The	 Synthetic	 Universe	model	 confirms	 that	we	will	 expect	more
black	hole	collisions	in	the	future,	shedding	light	on	the	evolution	of
stars.
With	more	 and	more	 data	 coming	 into	 LIGO	 and	 other	 detectors
from	 these	 gravitational	 waves,	 Synthetic	 Universe	model	 can	 be
refined	and	theorize	the	life	cycles	of	stars.
New	 generations	 of	 experts	 are	 being	 trained	 in	 data	 mining,
visualization,	and	computation	to	deal	with	huge	amount	of	data,	so
that	 it	 can	 be	 easily	 transferred	 to	 many	 other	 industries,	 from
medicine	to	finance.KNAPPIL
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How	big	are	Black	Holes?

Black	holes	can	be	big	or	small.	Scientists	think	the	smallest	black
holes	are	as	small	as	just	one	atom.These	black	holes	are	very	tiny
but	have	the	mass	of	a	large	mountain.
Another	kind	of	black	holes	is	called	“stellar.”	Its	mass	can	be	up	to
20	 times	 more	 than	 the	 mass	 of	 the	 sun.	 There	 could	 be	 many
stellar	black	holes	in	The	Milky	Way,	Earth’s	galaxy.
The	 largest	 black	 holes	 are	 called	 “supermassive.”	 These	 black
holes	have	masses	that	are	more	than	1	million	suns	together.
It	has	been	proved	by	scientists	 that	every	 large	galaxy	contains	a
supermassive	black	hole	at	its	center.	The	supermassive	black	hole
at	the	center	of	the	Milky	Way	galaxy	is	called	Sagittarius	A.
It	has	a	mass	equal	 to	about	4	million	 suns	and	would	 fit	 inside	a
very	large	ball	that	could	hold	a	few	million	Earths.

How	do	Black	Holes	form?

Scientists	 think	 that	small	black	holes	 formed	when	 the	universe
began.Stellar	black	holes	are	made	when	the	center	of	a	very	big
star	 collapses.	 When	 this	 happens,	 it	 causes	 a	 supernova.	 A
supernova	is	an	exploding	star	that	blasts	part	of	the	star	into	space.
Scientists	 think	 supermassive	 black	 holes	were	made	 at	 the	 same
time	as	the	galaxy	they	are	in.

If	Black	Holes	are	“Black,”	how	do	the	scientists	know	they	exist?

Due	to	strong	gravity,	a	black	hole	pulls	all	of	the	light	into	middle	of
it.	As	no	light	can	get	out,	people	can’t	see	black	holes.
But	scientists	can	see	how	the	strong	gravity	affects	the	stars	and	gas
around	the	black	hole.	Scientists	can	study	stars	to	find	out	if	they
are	flying	around,	or	orbiting	a	black	hole.
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S&T	-	Just	how	safe	is	an	autonomous	car?

The	 race	 to	 develop	 self-driving	 cars	 is	 driven	 by	 the	 belief	 that
computers	 can	 operate	 a	 vehicle	 more	 safely	 than	 humans.	 But	 that
view	is	now	in	question	after	Thursday’s	revelation	that	the	driver	of	a
Tesla	Model	S	electric	sedan	was	killed	in	an	accident	when	the	car	was
in	 self-driving	mode.	This	 first	death	potentially	 caused	by	 self-driving
cars	raises	questions	on	the	technology	itself.

What	led	to	the	accident?
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The	driver	of	a	Tesla	car	died	in	Florida	in	May	after	colliding	with	a
lorry.	 Under	 scrutiny	 is	 Tesla’s	 Autopilot	 feature,	 which
automatically	changes	lanes	and	reacts	to	traffic.
The	collision	led	to	the	death	of	Tesla	driver	Joshua	Brown,	40.	The
driver	of	the	truck,	which	was	pulling	a	trailer,	was	unhurt.
It	 is	 the	 first	 known	 fatal	 accident	 involving	 a	 vehicle	 being
driven	 by	 itself	 by	 means	 of	 sophisticated	 computer	 software,
sensors,	cameras	and	radar.
The	death	is	a	blow	to	Tesla	Motors	at	a	time	when	the	company	is
pushing	 to	 expand	 its	 product	 line-up	 from	 expensive	 electric
vehicles	to	more	mainstream	models.
The	 crash	 also	 casts	 doubt	 on	 whether	 autonomous	 vehicles	 in
general	 can	 consistently	 make	 split-second,	 life-or-death	 driving
decisions	on	the	highway.
Even	as	the	companies	conduct	many	tests	on	autonomous	vehicles
at	both	private	facilities	and	on	public	highways,	there	is	scepticism
that	the	technology	has	progressed	far	enough	for	the	government
to	approve	cars	that	totally	drive	themselves.

Why	could	Model	S	not	save	its	driver’s	life?

In	a	statement,	Tesla	said	it	appeared	the	Model	S	car	was	“unable	to
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recognise	 the	 white	 side	 of	 the	 tractor	 trailer	 against	 a	 brightly	 lit
sky”	that	had	driven	across	the	car’s	path.
The	 traffic	 safety	 agency	 said	 it	 was	 working	 with	 the	 Florida
Highway	Patrol	in	the	inquiry	into	Mr.	Brown’s	fatal	accident.
The	federal	traffic	safety	agency	is	nearing	the	release	of	a	new	set
of	 guidelines	 and	 regulations	 regarding	 the	 testing	 of	 self-driving
vehicles	on	public	roads.	They	are	expected	to	be	released	in	July.
Tesla	said	in	its	news	release	that	it	had	informed	the	traffic	safety
agency	about	 the	accident	“immediately	after	 it	 occurred.”	But	 the
company	 reported	 it	 publicly	 only	 on	 Thursday,	 after	 learning
that	the	agency	had	begun	to	investigate.

When	did	Tesla	make	its	cars	autonomous?

In	2015	Tesla	made	its	cars	autonomous.

This	is	the	biggest	change	to	the	visual	display	of	the	Model	S	and	X
ever.	There	are	new	instrument	panels,	app	windows	are	larger	and
take	up	more	of	the	17-inch	touchscreen.
Drivers	will	 now	 get	more	 information	 about	what	 their	 cars	 are
doing	when	 in	Autopilot,	 they	 can	 lock	and	unlock	 their	 car	 from
the	status	bar.
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The	real	innovation	was	that	these	changes	were	pushed	through
to	customers’	Teslas	overnight.	The	update	hit	every	Tesla	made
and	 sold	 in	 the	 US	 in	 the	 past	 year.	 The	 Autopilot	 was	 enabled,
therefore,	not	just	in	the	new	cars,	but	even	the	sold	ones.
Even	 in	 Autopilot,	 the	 driver	 has	 to	 keep	 his	 hands	 on	 the
steering	wheel.	If	the	hands	are	off	the	steering	wheel,	after	a	few
seconds,	the	car	will	give	a	little	message,	asking	the	person	to	touch
the	wheel	in	some	capacity.
If	 at	 any	 point	 the	 driver	 grabs	 the	wheel,	 Autopilot	will	 turn	 off,
passing	 control	 back	 to	 the	 driver.	 The	 wheel	 doesn’t	 have
capacitive	 touch,	 but	 it	 measures	 torque,	 so	 any	 tiny	 little
movements	 the	 driver	 makes	 against	 it,	 it	 feels	 and	 knows	 the
driver	is	there,	and	at	least	sort	of	responsive.
In	essence,	the	Autopilot	is	not	automatic	enough	to	work	without
the	 driver.	 And	 to	 be	 careful,	 Tesla	 has	 put	 a	 condition	 which
compels	the	driver	to	be	alert	even	on	Autopilot.

Where	are	the	moral	challenges	of	driverless	cars?

Every	 time	a	 car	heads	 out	 onto	 the	 road,	 drivers	 are	 forced	 to	make

KNAPPIL
Y

811



moral	and	ethical	decisions	that	impact	not	only	their	safety,	but	also
the	safety	of	others.

These	 decisions	 have	 both	 a	 practical	 and	 moral	 component	 to
them,	which	 is	why	 the	 issue	of	 allowing	driverless	 cars	—	which
use	a	 combination	of	 sensors	 and	pre-programmed	 logic	 to	 assess
and	 react	 to	 various	 situations	 —	 to	 share	 the	 road	 with	 other
vehicles,	pedestrians,	and	cyclists,	has	created	considerable	debate
among	technologists	and	ethicists.
The	driverless	cars	of	the	future	are	likely	to	be	able	to	outperform
most	 humans	 during	 routine	 driving	 tasks,	 since	 they	 will	 have
greater	perceptive	abilities,	better	reaction	times,	and,	perhaps
more	importantly,	will	not	suffer	from	fatigue	and	distractions.
However,	 should	 an	 unavoidable	 crash	 situation	 arise,	 a
driverless	car’s	method	of	seeing	and	identifying	potential	objects	or
hazards	 is	 different	 and	 less	 precise	 than	 the	 human	 eye-brain
connection,	 which	 likely	 will	 introduce	 moral	 dilemmas	 with
respect	to	how	an	autonomous	vehicle	should	react.
Assuming	eventually	 technical	challenges	will	be	overcome,	 it	will
be	possible	to	encode	and	execute	instructions	to	direct	the	car	how
to	 respond	 to	 a	 sudden	 or	 unexpected	 event.	 However,	 the	most
difficult	part	is	deciding	what	that	response	should	be,	given	that	in
the	event	of	an	impending	or	unavoidable	accident,	drivers	are
usually	 faced	 with	 a	 choice	 of	 at	 least	 two	 less-than-ideal
outcomes.
Here	is	one	dilemma:	Should	the	driverless	car	run	over	a	child	in	its
way	because	avoiding	this	would	only	lead	to	another	accident	which
can	cause	more	casualties?	The	human	driver	can	take	a	call	right
then,	but	the	Autopilot	has	to	be	programmed	beforehand.
A	high	degree	of	automation	 is	 already	present	 in	vehicles	on	 the
road	today.	Adaptive	cruise	control,	lane-keeping	assist	technology,
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and	even	self-parking	technology	is	featured	on	many	vehicles,	with
no	specific	regulatory	or	ethical	guidelines	for	use.
In	all	likelihood,	Google,	Volkswagen,	Mercedes,	and	the	handful	of
other	 major	 auto	 manufacturers	 that	 are	 pressing	 ahead	 with
driverless	 cars	 are	 unlikely	 to	 wait	 for	 ethical	 issues	 to	 be	 fully
resolved.

Who	goes	to	jail	when	an	autonomous	car	kills?

As	regards	criminal	violations,	even	when	a	car	has	a	human	driver,
some	 States	 (of	 the	 US)	 have	 held	 that	 making	 the	 owner
responsible	for	a	violation	without	evidence	that	she	was	driving
the	 vehicle,	 or	 shifting	 the	 burden	 of	 proof	 to	 the	 owner,	 is	 a
denial	of	due	process.
In	 some	 circumstances,	 traditional	 negligence	 and	 product
liability	 principles	 can	 allow	 civil	 actions	 arising	 from	 accidents
involving	 autonomously	 operated	 vehicles.	 For	 example,	 if	 the
owner	failed	to	download	and	install	needed	software	updates	or	to
properly	maintain	an	autonomous	vehicle,	she	has	 to	be	 liable	for
an	accident	triggered	by	the	lack	of	such	software.
Similarly,	 it	 would	 be	 straightforward	 to	 hold	 the	 manufacturer
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liable	where	a	design	defect,	failure	to	warn,	or	breach	of	express	or
implied	warranty	causes	an	accident.
In	 December,	 2015,	 the	 California	 Department	 of	 Motor	 Vehicles
published	 draft	 regulations	 requiring	 all	 driverless	 cars	 to	 have
steering	 wheels,	 brake	 pedals,	 and	 a	 responsible	 human	 onboard
with	 a	 driver’s	 license.These	 regulations	 would	 outlaw	 Google’s
self-driving	vehicle,	 equipped	with	no	 steering	wheel	 or	 controls
other	 than	 a	 black	 button	 to	 make	 it	 go,	 and	 a	 red	 button	 for
emergency	stops.

How	is	the	driverless	car	triggering	a	maniacal	race?

There	is	a	competition	to	see	which	country	can	be	the	first	to	take	the
driverless	car	and	turn	it	from	the	futuristic	stuff	of	science	fiction	into
the	planet’s	dominant	mode	of	transportation.While	the	United	States
is	leading	the	pack,	China	and	the	UK	aren’t	far	behind.

USA:

The	first	fully	driverless	car	was	invented	in	the	U.S.	It	came	out	of
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the	 Carnegie	 Mellon	 robotics	 Navigation	 Laboratory	 in	 1984,	 and
American	companies	have	been	leading	the	way	ever	since.	This	is
where	Google	and	Tesla,	who’ve	invested	millions	in	autonomous
vehicles	(AVs),	are	based.	So	the	U.S.	has	a	clear	head	start.
Google	 already	 has	 prototypes	 up-and-running	 on	 the	 streets	 of
California.	Tesla	famously	pushed	an	“autopilot”	feature	to	its	Model
S	cars	earlier	this	year,	and	their	next	car,	the	Model	3,	expected	to
be	 available	 sometime	 at	 the	 end	 of	 2017,	 could	 be	 the	 first
commercially	available	fully	Autonomous	Vehicle	(AV).
Ride-sharing	 powerhouse	Uber	 started	 testing	 its	 own	 automated
Ford	 Fusions	 on	 the	 streets	 of	 Pittsburgh	 this	 May.	 Their	 closest
rival,	Lyft,	announced	earlier	this	year	that	they	are	partnering	with
General	Motors	to	create	a	national	network	of	self-driving	vehicles.
Meanwhile,	Texas	A&M	just	announced	that	 they’ve	purchased	an
old	 military	 base	 and	 will	 be	 repurposing	 it	 into	 a	 massive	 $150
million,	2,000-acre	hub	for	driverless	car	innovation.

China

There’s	no	country	 that	wants	 to	win	 the	driverless	car	race	more
than	 China.	 While	 some	 of	 their	 largest	 companies	 (like	 internet
giant	 Baidu)	 are	 developing	 their	 own	 driverless	 vehicles,	 the
country	 is	 mostly	 focused	 on	 partnerships	 with	 international
companies	like	BMW	and	Volvo.
Overall,	 the	Chinese	auto-making	 industry	 is	not	 robust;	however,
China	 is	 the	 world’s	 largest	 automotive	 market	 —	 and	 that	 gives
them	a	lot	of	bargaining	power	with	car	companies.
The	 Chinese	 Ministry	 of	 Industry	 and	 Information	 Technology	 is
already	at	work	on	a	roadmap	that	will	have	autonomous	vehicles
on	the	highway	within	three	to	five	years	and	in	urban	centers	by
2025.
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UK

Google’s	Eric	Schmidt	recently	said	that	the	company	is	considering
testing	its	driverless	vehicles	in	the	UK	as	the	U.S.	government	has
largely	ignored	Google’s	requests	to	create	federal	regulations	back
home.
Last	year,	the	UK	launched	a	full-scale	review	of	its	highway	codes
and	 regulations,	 with	 the	 intention	 of	 revamping	 its	 regulatory
system	to	accommodate	AVs	on	the	roads.
As	part	 of	 the	Queen’s	 Speech	 this	 year,	 the	 government	 has	 also
announced	a	Modern	 Transport	 Bill	 that	would	 create	 a	 Code	 of
Practice	 that	 will	 standardize	 the	 rules	 for	 testing	 self-driving
vehicles	and	have	the	cars	on	the	road	nationwide	by	2020.

((( 	)))
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S&T	-	Tejas,	Made	in	India

After	a	record	delay	of	33	years,	Tejas	is	finally	inducted	into	Indian	Air
Force.	Many	years	after	the	HF-Marut,	India’s	newest	indigenous	fighter
jet	is	a	boost	to	the	‘Make	in	India’	campaign.	But	will	it	suffer	the	same
fate	as	its	predecessor,	HF-Marut?	It	is	important	to	also	recognise	that
Tejas	may	 not	 be	 ‘the	 best	 in	 its	 class’.	 Knappily	 dissects	 Tejas	 in	 this
measured	piece.

What	is	Tejas?
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Two	 indigenously	developed	Tejas	Light	Combat	Aircrafts	were	on
Friday	formally	inducted	into	the	Indian	Air	Force.	They	will	be	part
of	 the	 new	 Squadron	 45	 ‘Flying	 Daggers’,	 which	 will	 get	 the
remaining	 18	 aircrafts,	 including	 four	 trainers	 in	 2018.	 A	 ‘Sarva
Dharma	 Pooja’	 (inter-faith	 prayer)	 was	 conducted	 before	 the
induction	 at	 the	 IAF’s	 Aircraft	 Systems	 &	 Test	 Establishment	 in
Bengaluru.
The	 aircraft	 was	 named	 Tejas	 (meaning	 radiance	 in	 Sanskrit)	 by
then	Prime	Minister	Atal	Bihari	Vajpayee.
India’s	Light	Combat	Aircraft	(LCA)	together	with	its	variants,	is	the
smallest	and	lightest	Multi-Role	Supersonic	Fighter	Aircraft	of	its
class.	This	single	engine,	Compound-Delta-Wing,	Tailless	Aircraft	is
designed	and	developed	by	ADA	with	HAL	as	the	principal	partner
along	 with	 DRDO,	 CSIR,	 BEL,	 DGAQA,	 IAF	 &	 IN	 to	 meet	 diverse
needs	of	the	Indian	Air	Force	(IAF)	and	Indian	Navy	(IN).
The	 upgraded	 version	 of	 Tejas,	 with	 Active	 Electrically	 Scanned
Array	 Radar,	 Unified	 Electronic	 Warfare	 Suite,	 mid-air	 refuelling
capacity	 and	 advanced	 beyond	 the	 vision	 range	missiles,	will	 cost
between	Rs	275	crore	and	Rs	300	crore.
All	squadrons	of	Tejas	will	have	20	planes	in	total,	including	four	in
reserve.
The	purpose	of	the	LCA	was	to	replace	the	lightweight	component	of
the	 Indian	Air	Force,	 largely	composed	of	 its	obsolete	Mig-21s	and
ageing	Mirage	2000s.	It	is	technologically	far	superior	to	the	various
types	of	Mig-21s,	which	were	designed	in	the	1960s	and	have	been
put	away	in	museums	everywhere	else.
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Why	is	it	important	to	India’s	air	power?

Tejas	will	 feature	 in	 the	combat	plan	of	 the	 Indian	Air	Force	 (IAF)
next	year	and	will	be	deployed	in	forward	bases
Any	modern	fighter	is	only	as	good	as	the	weapons	she	can	deliver
on	target.Tejas	is	designed	to	carry	a	veritable	plethora	of	air	to
air,	 air	 to	 surface,	 precision	 guided	and	 standoff	weaponry.	 In
the	air	to	air	arena,	the	Tejas	carries	long	range	beyond	visual	range
weapons,	with	highly	agile	high	off-boresight	missiles	to	tackle	any
close	combat	threat
Tejas	 is	an	aerodynamically	unstable	tailless	compound	delta-wing
configuration,	 optimised	 primarily	 for	 manoeuvrability	 and
agility.	Designed	to	meet	the	tactical	requirements	of	a	modern	air
force,	 Tejas	 is	 a	 multi-role	 aircraft	 capable	 of	 comprehensive	 air
superiority	 and	 air	 defence	 roles.	 The	 aerodynamic	 design	 is	 a
culmination	 of	 an	 intense	 design	 process	 involving	 extensive
Computational	Fluid	Dynamics	and	Wind	Tunnel	studies.
The	value	of	the	aerospace	“self-reliance”	initiative	was	not	simply
the	 production	 of	 an	 aircraft,	 but	 also	 the	 building	 of	 a	 local
industry	 capable	 of	 creating	 state-of-the-art	 products	 with
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commercial	 spin-offs	 for	 a	 global	market.	 The	 programme	 was
intended	in	part	to	further	expand	and	advance	India’s	indigenous
aerospace	capabilities.
In	 the	 early	 eighties,	 it	 was	 realised	 that	 no	 organisation	 existed
which	had	the	total	capability	to	develop	such	an	aircraft	all	on	its
own.	The	last	time	an	indigenous	fighter	aircraft,	the	HF	24	flew	was
in	 1961.	 Since	 then,	 the	HF	24	 assembly	 line	had	been	 shut	down
and	the	design	team	had	been	wound	up.	The	only	way	left	was	to
develop	 an	 aircraft	 from	 scratch.	 The	 programme	 post-restart	 in
1984	has	now	borne	fruits.

When	did	development	start	for	Tejas?

While	 the	 idea	 to	 have	 an	 indigenous	 fighter	 aircraft	 was
conceptualised	in	1970s,	actual	work	started	on	the	aircraft	only	in
the	1980s	and	the	first	flight	took	place	in	January	2001.
The	induction	of	Tejas	comes	almost	15	years	after	it	first	flew	and
33	years	after	the	project	was	taken	up.	The	IAF	has	ordered	20	of
them	in	the	current	IOC	(initial	operational	clearance)	version	and
another	20	in	the	final,	fully-ready	condition.
The	development	cost	of	the	fighter	was	given	out	in	Parliament	in
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February	2014	as	Rs.	7,965	crore,	including	around	Rs.	2500	crore
for	the	Navy	version,	which	is	undergoing	a	few	critical	ship-based
tests.
Sulur	in	Tamil	Nadu	has	been	chosen	as	the	LCA	base	–	after	first
two	years	in	Bengaluru.	The	LCA	project	began	in	1985	and	the	IAF
planned	to	induct	it	in	1994	to	replace	the	MiG-21s.	After	long	delays,
the	 LCA	 achieved	 the	 first	 level	 of	 flight	 worthiness	 or	 IOC	 in
December	2013.	The	Final	Operational	Clearance	is	expected	by	this
year-end.
Hindustan	 Aeronautics	 Limited	 handed	 over	 the	 first	 two	 Tejas
aircrafts	 to	 Indian	 Air	 Force	 which	 will	 make	 up	 the	 ‘Flying
Daggers’	45,	the	name	of	the	first	squadron	of	the	LCA.
Air	Marshal	Walia	said,	“It’s	our	baby.	It’s	an	excellent	aircraft.	The
Air	Chief	has	flown	it	earlier.	We	will	be	inducting	more	aircraft	in	a
phased	manner.We	hope	to	fly	Tejas	on	Air	Force	Day,	October	8.”

Where	were	the	problems	with	India’s	first	indigenous	fighter	jet	HF-
Marut?

On	 April	 1,	 1967,	 HAL	 had	 handed	 over	 India’s	 indigenously
designed	fighter,	HF-24	Marut	to	the	Dagger	squadron	of	the	IAF.	It
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was	a	culmination	of	Nehru’s	dream	of	independent	India	with	self-
reliance	in	the	design	and	production	of	aircraft.	The	IAF	was	asked
to	 provide	 the	 requirement	 for	 an	 indigenous	 fighter	 in	 the	mid-
1950s	and	the	HAL	was	tasked	for	the	project.
The	construction	of	 the	 first	prototype	started	soon	 thereafter	and
the	first	official	flight	of	the	prototype	took	place	on	June	24,	1961,	in
the	presence	of	the	then	defence	minister,	VK	Krishna	Menon.	But
the	 aircraft	 had	 a	 problem	 with	 the	 Bristol	 Orpheus	 703	 engine,
which	 was	 already	 being	 used	 in	 the	 Gnat	 fighters.	 The	 IAF	 was
reluctant	 to	 take	 an	 aircraft	 which	 offered	 only	 a	 marginal
improvement	 upon	 the	 Hunter,	 but	 the	 government	 took	 a
decision,	 in	 late	 1962,	 to	 induct	 18	pre-production	aircraft	 and	60+
series	 production	 Mark-1s	 into	 service.	 The	 search	 for	 an	 engine
continued	but	to	no	avail.Two	Marut’s	did	play	a	role	in	the	1971
Bangladesh	liberation	war	without	any	issues.
But	 the	 problems	 with	 the	 engine	 continued.	 Pushpindar	 Singh,
author	of	‘Spirits	of	the	Wind:	The	HAL	HF-24	Marut’,	says	that	“the
Marut	was	unbeatable	at	low	level	flying	but	it	was	underpowered	for
maneuverability.	 It	 also	 had	 problems	 of	 maintainability	 and	 that
caused	problems	during	operations.”	By	1982,	the	Air	Headquarters
was	proposing	phasing	out	of	the	HF-24	fleet	on	the	grounds	that	it
was	“no	longer	operationally	viable”.KNAPPIL
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Who	has	said	what	about	Tejas?

Terming	 it	 a	 matter	 of	 “unparalleled	 pride	 and	 happiness”,	 PM
Narendra	Modi	tweeted,	“This	illustrates	our	skills	and	strengths	to
enhance	indigenous	defence	manufacturing.”	He	went	on	to	say	that
it	 illustrated	our	 skill	 and	 strength	 to	enhance	 indigenous	defence
manufacturing.
“Moment	 of	 national	 pride”,	 tweeted	 Defence	 Minister	 Manohar
Parrikar	 congratulating	 HAL	 and	 ADA	 for	 successful	 induction	 of
Tejas.
Some	experts	say	the	Tejas’	real	test	 is	whether	it	can	better	its
equivalents	in	the	Pakistani	and	Chinese	air	forces:	respectively,
the	 JF-17	 and	 J-10.	 Former	 Air	 Vice-Marshal	 Kapil	 Kak,	 based	 on
conversation	 with	 pilots	 who	 have	 flown	 both	 the	 JF-17	 and	 the
Tejas,	asserts,	“The	Tejas	is	far	superior	to	the	JF-17.”	However,	it
is	 questionable	 if	 the	 Tejas	 is	 upto	 scratch	 when	 it	 comes	 to	 the
Chinese	 J-10.	The	 latter	has	received	good	reviews	even	 in	 the	US.
Ashley	Tellis	of	the	Carnegie	Endowment,	in	a	report	on	the	Indian
Air	 Force,	 notes	 the	 J-10	 has	 “turned	 out	 to	 be	 an	 impressive
lightweight	fourth-generation	combatant.”	And	it	is	far	ahead	on	the
development	curve	than	Tejas.
Critics	of	the	jet	say	the	Tejas	is	not	indigenous	at	all.	They	point
out	that	the	engine	is	American,	its	radar	and	weapons	Israeli,	its
ejection	 seat	 British	 -	 all	 that	 in	 addition	 to	 several	 other
imported	 systems	 and	 subsystems.	 HAL	 counters	 that	 leading
Western	 designs	 like	 the	French	Rafale	 and	 the	 Swedish	Gripen
also	have	imported	systems	because	it’s	simply	too	expensive	and
too	 time-consuming	 to	 develop	 components	 that	 have	 been
perfected	and	are	available	for	purchase.
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How	does	this	galvanise	(or	not	galvanise)	the	‘Make	in	India’	push?

It	is	a	stepping	stone	no	doubt.	But	it	is	unclear	if	it	will	cause	large
positive	repercussions.	Against	Pakistan’s	JF-17	the	Tejas	can	easily
hold	its	own.	Against	the	Chinese	J-10	it	is	questionable.Against	the
larger	F-16,	 it	 is	dead	meat	–	which	 is	why	the	unwillingness	of
the	Air	Force	to	give	up	on	the	Rafale.
The	second	problem	is	how	fast	Hindustan	Aeronautics	can	actually
produce	 the	 Tejas.	 At	 present,	 HAL	 can	 only	 churn	 out	 eight
aircrafts	a	year	against	an	Indian	Air	Force	minimum	requirement
of	18	aircraft	a	year.	Half	a	squadron	a	year	is	the	rate	of	induction
we	can	hope	for,	in	the	best	of	circumstances.
This	is	a	landmark	development	in	Indian	aeronautical	technology.
Yet	 it	 has	 to	 be	 seen	whether	 the	 aircraft,	 for	 both	 technical	 and
production	reasons,	can	cover	a	dangerous	gap	in	India’s	airpower.
Not	 a	 single	 Tejas	 fighter	 has	 been	 lost	 to	 an	 accident	 during
flight	 tests	 through	 3,000	 sorties	 which	 is	 a	 great	 sign	 of
reliability	going	into	the	future.
Despite	 its	 critics,	 the	 ‘Make	 in	 India’	 is	working	partially.The	 fly-
by-wire	system	gives	computer-controlled	inputs	to	charter	the
flight	 of	 the	 aircraft	 -	 and	 it’s	 completely	 Indian.	 To	 deal	 with
enemy	 jets,	the	Mission	Computer	which	processes	data	provided
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by	 sensors	 like	 the	 radar	 is	 Indian.	 In	 fact,	 the	 hardware	 and	 the
software	 of	 the	Mission	 Computer	 have	 been	 designed	 around	 an
open	architecture	framework	which	means	that	it	can	be	upgraded
in	 the	 future.The	 jet	 itself	 is	 constructed	 using	 Indian-made
carbon	 fibre	 composites	 which	 are	 light-weight	 and	 ultra-strong
alternatives	 to	 metal.	 A	 host	 of	 general	 systems	 dealing	 with
everything	from	fuel	management	to	steering	of	the	nose-wheel	are
all	made	in	India.	A	key	sensor,	the	Tarang	Radar	Warning	Radar,
which	lets	the	pilot	know	of	enemy	aircraft	or	surface-to-air	missiles
in	the	vicinity	of	the	Tejas,	is	also	Indian.
If	the	news	reports	are	to	be	believed,	India	is	expected	to	bag	the
first	 contracts	 for	 the	 trainer	 jet	 from	 Sri	 Lanka	 and	 Egypt.	 The
Defence	 Minister	 has	 said	 that	 India	 is	 willing	 to	 export	 Tejas	 to
‘friendly’	countries.	If	indeed	India	is	able	to	export	Tejas,	it	would
be	the	first	big	victory	of	Make	in	India.

((( 	)))
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S&T	-	Juno	enters	Jupiter’s	orbit

So	 difficult	 was	 this	mission	 that	 The	 New	 York	 Times	 kept	 a	 list	 of
doomsday	possibilities	 in	 the	hours	 leading	up	 to	 the	manoeuvre.	But
Juno,	after	traveling	1.7	billion	miles	in	space,	has	now	entered	the	orbit
of	 Jupiter,	 the	 planet	NASA	 calls	 the	 ‘biggest	 and	 baddest’	 of	 the	 solar
system.	It	will	now	tell	us	what	lies	beneath	the	thick	clouds	of	Jupiter.
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What	did	Juno	just	achieve?

“Welcome	to	Jupiter,”	a	voice	said	over	the	radio	at	NASA’s	Jet	Propulsion
Laboratory,	with	scientists	clapping	and	hugging	each	other.	They	were
not	over-reacting.	Everyone	knew	what	had	just	been	achieved.

On	 July	 4,	 NASA’s	 un-crewed	 Juno	 spacecraft	 gave	 the	 Americans
another	reason	to	celebrate	as	its	nearly	five-year	journey	through
space	led	to	its	successful	entry	in	the	Jupiter’s	orbit.
The	spacecraft	locked	on	to	Jupiter	into	what’s	called	a	polar	orbit.
This	was	the	most	dangerous	part	of	the	entire	Juno	mission,	and	is
what	NASA	was	watching	instead	of	fireworks	this	holiday	weekend.
As	 Juno	 approached	 its	 destination,	 Jupiter’s	 tremendous
gravitational	 pull	 accelerated	 the	 spacecraft	 to	 blazing	 speeds	 of
more	 than	 150,000	mph	 (241,000	 km/h),	making	 Juno	 one	 of	 the
fastest	human-made	objects	ever	built.
After	 reaching	 a	max	 speed	 of	 165,000	mph	 (266,000	 km/h)	 –	 fast
enough	to	fly	around	Earth	in	9	minutes	–	Juno	bravely	slammed	on
the	breaks	by	firing	its	engines.
The	Juno	spacecraft	weighs	3,500	pounds	(1,600	kg)	and	it	barrelled
through	space	at	215	times	the	speed	of	sound.	To	slow	down,	 the
engines	 fired	 for	 35	minutes	 straight,	 burning	 through	7,900	kg	of
fuel	in	the	process.
This	mission-threatening	manoeuvre	has	now	placed	Juno	into	orbit
around	 Jupiter,	where	 the	spacecraft	will	 remain	over	 the	next	18
months,	providing	an	unprecedented	 look	at	 Jupiter’s	powerful
gravitational	and	magnetic	fields.

KNAPPIL
Y

827



Why	is	this	achievement	‘historic’?

Google	updated	its	‘Doodle’	to	celebrate	this	historic	feat	by	NASA.

“We	just	did	the	hardest	thing	NASA’s	ever	done,”	Rick	Nybakken,	Juno’s
project	 manager	 said	 right	 after	 Juno	 inserted	 itself	 in	 the	 orbit	 of
Jupiter.	 The	 excitement	 came	 from	 the	 burn	 time	 being	 within	 one
second	of	the	predicted	time,	putting	it	in	exactly	the	orbit	it	needed.

“You’re	the	best	team	ever!	We	just	did	the	hardest	thing	NASA	has	ever
done,”	shouted,	principle	investigator	of	the	Juno	mission,	Scott	Bolton.

This	was	 the	most	 difficult	manoeuvre	 because	 everything	 could	 have
come	to	nothing	in	a	matter	of	seconds.

Juno	 had	 only	 one	 opportunity	 to	 get	 into	 Jupiter’s	 orbit.	 If
something	 went	 wrong,	 the	 US$1.13	 billion	 mission	 would	 have
shot	past	Jupiter,	into	deep	space	with	no	chance	of	return.
Juno	is	the	first	mission	to	Jupiter	to	use	solar	panels	instead	of	the
radioisotope	 thermoelectric	 generators	 (RTG)	 used	 by	 Pioneer	 10,
Pioneer	 11,	 the	 Voyager	 program,	 Ulysses,	 Cassini–Huygens,	 New
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Horizons,	and	the	Galileo	orbiter.
It	 is	 also	 the	 farthest	 solar-powered	 trip	 in	 the	 history	 of	 space
exploration.

It	is	important	to	keep	Juno	going	because	of	the	planet	it	is	after.Juno	is
named	after	the	mythical	wife	of	the	Greek	god	Jupiter	who	drew	a
veil	 of	 clouds	 around	 himself	 to	 hide	 his	 mischief,	 but	 his	 wife,	 the
goddess	Juno,	was	able	to	peer	through	the	clouds	and	see	Jupiter’s	true
nature.	This	 is	 exactly	what	 Juno	 the	 spacecraft	 seeks	 to	do	 to	 Jupiter
the	planet	now.

Jupiter	 is	 the	 biggest	 and	 the	 most	 mysterious	 part	 of	 the	 solar
system.	The	scientists	believe	 that	 if	 they	understand	 Jupiter,	 they
will	understand	how	the	solar	system	fit	together.
NASA	wants	to	know	more	about	its	radiation	environment.	Jupiter
has	got	very	harsh	radiation.	It	has	got	an	aurora	(polar	lights)	too.
Jupiter	 has	 a	 very	 powerful	 magnetic	 field	 and	 a	 very	 strong
gravitational	 field.	 Juno	 has	 instruments	 that	will	 probe	what	 the
interior	composition	is.
Juno	 will	 also	 search	 for	 clues	 about	 how	 the	 planet	 formed,
including	whether	it	has	a	rocky	core,	the	amount	of	water	present
within	the	deep	atmosphere,	mass	distribution,	and	its	deep	winds
From	the	clues	on	how	Jupiter	formed,	we	can	get	clues	on	how	all
the	planets	in	the	solar	system	might	have	come	into	being.
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When	was	Juno	launched?

Juno	was	launched	from	Cape	Canaveral	Air	Force	Station	(Florida)
on	August	5,	2011.
Juno	 will	 be	 the	 second	 spacecraft	 to	 orbit	 Jupiter,	 following	 the
Galileo	probe	which	orbited	from	1995–2003.
The	Juno	spacecraft’s	suite	of	science	instruments	will:
Determine	 the	ratio	of	oxygen	 to	hydrogen,	effectively	measuring
the	 abundance	 of	 water	 in	 Jupiter,	 which	 will	 help	 distinguish
among	 prevailing	 theories	 linking	 Jupiter’s	 formation	 to	 the	 Solar
System.
Obtain	a	better	estimate	of	Jupiter’s	core	mass,	which	will	also	help
distinguish	among	prevailing	theories	linking	Jupiter’s	formation	to
the	Solar	System.
Precisely	map	Jupiter’s	gravitational	 field	to	assess	 the	distribution
of	mass	in	Jupiter’s	interior,	including	properties	of	its	structure	and
dynamics.
Precisely	 map	 Jupiter’s	 magnetic	 field	 to	 assess	 the	 origin	 and
structure	of	the	field	and	how	deep	in	Jupiter	the	magnetic	field	is
created.	 This	 experiment	 will	 also	 help	 scientists	 understand	 the
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fundamental	physics	of	dynamo	theory.
Map	 the	 variation	 in	 atmospheric	 composition,	 temperature,
structure,	cloud	opacity	and	dynamics	to	pressures	far	greater	than
100	bars	(10	MPa;	1450	pound/sq	inch)	at	all	latitudes.
Characterize	 and	 explore	 the	 three-dimensional	 structure	 of
Jupiter’s	polar	magnetosphere	and	its	auroras.
Measure	the	orbital	 frame-dragging,	known	also	as	Lense–Thirring
precession	 caused	 by	 the	 angular	 momentum	 of	 Jupiter,	 and
possibly	a	new	test	of	general	relativity	effects	connected	with	 the
Jovian	rotation

Where	is	the	importance	of	Jupiter	in	space	exploration?

Jupiter,	 the	 largest	 planet	 in	 our	 solar	 system	 (it	 alone	 is	 equal	 to	 the
sum	 of	masses	 all	 others),	 rules	 a	 system	 of	 its	 own.	 Jupiter	 is	 a	 gas
giant,	a	ball	of	mostly	hydrogen	and	helium	large	enough	to	hold	more
than	1,300	Earths.	But	its	mysteries	are	bigger	than	its	size.

We	 might	 as	 well	 quote	 Socrates	 in	 confessing	 our	 ignorance	 of
Jupiter.	All	we	know	is	that	we	don’t	know.	We	don’t	even	know	if
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the	 belts	 of	 Jupiter	 are	 just	 a	 surface	 feature,	 and	 on	 the	 inside
Jupiter’s	rotating	like	a	solid	body.	Whole	stripes	have	been	known
to	 disappear	without	 a	 trace;	 one	 vanished	 in	May	 2010	 that	 was
twice	as	wide	as	Earth.
The	Great	Red	Spot	is	the	most-recognized	of	the	Jupiter’s	stroms,
having	 been	 observed	 for	more	 than	 300	 years.	Winds	 inside	 this
storm	reach	speeds	of	about	270	miles	per	hour.	We	do	not	know
what	 is	powering	 this	giant	 storm.	By	 the	way,	even	 this	 storm	of
Jupiter	is	more	than	twice	the	size	of	Earth.	Imagine	that	kind	of	a
storm.
Did	Jupiter	have	water?	Most	of	the	leftovers	from	the	sun	and	the
solar	 system’s	 formation	 ended	 up	 in	 Jupiter.	 Yet	 the	 amounts	 of
heavier	elements,	such	as	carbon,	nitrogen	and	sulfur,	also	floating
amongst	 Jupiter’s	clouds	strangely	exceed	 those	 found	 in	 the	Sun.
One	 plausible	 explanation	 is	 that	 water	 in	 Jupiter’s	 atmosphere
might	have	helped	enrich	the	planet	with	these	elements.	Juno	will
look	 for	 water’s	 signature	 to	 help	 explain	 why	 Jupiter	 has	 its
distinctive	composition.
Jupiter	pulls	 like	none	other.	 It	 possesses	 the	 strongest	magnetic
field	in	the	solar	system,	excepting	the	sun’s.	Researchers	think	the
field	is	generated	by	a	highly	compressed	layer	of	hydrogen,	which
develops	liquid	metallic	properties,	deep	in	Jupiter.	Juno	will	help	us
know	better.
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Who	else	is	aiming	at	Jupiter?

The	 Jupiter	 Icy	Moon	Explorer	 (JUICE)	 is	 a	 planned	 European	 Space
Agency	(ESA)	spacecraft	designed	by	Airbus	Defence	and	Space	to	visit
the	 Jovian	 system,	 focused	 on	 studying	 three	 of	 Jupiter’s	 Galilean
moons:Ganymede,	Callisto,	and	Europa.

It	will	 characterise	 these	 three	worlds,	all	of	which	are	 thought	 to
have	 significant	 bodies	 of	 liquid	 water	 beneath	 their	 surfaces,
making	them	potentially	habitable	environments.

The	 Russian	 Space	 Research	 Institute	 is	 currently	 evaluating	 a
Ganymede	 lander	 mission	 called	 Laplace-P,	 with	 emphasis	 in
astrobiology.	Cooperation	and	a	possible	synergy	with	JUICE	Ganymede
orbital	mission	is	being	discussed	between	ESA	and	Roscosmos.

Russia	 has	 also	 proposed	 to	 power	 the	 JUICE	 spacecraft	 with	 a
Russian-built	radioisotope	thermoelectric	generator	(RTG),	replacing
solar	panels	that	would	be	vulnerable	to	Jupiter’s	radiation.

Who	have	been	there	before?
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Juno	 is	not	 the	first	 to	get	close	 to	 Jupiter.	There	have	been	others,	all
but	one	of	which	had	only	fleeting	encounters	with	the	giant	planet.

Pioneer	10	 flew	by	 Jupiter	on	December	1,	1973.	 It	passed	132,250
kilometers	from	Jupiter’s	cloud	tops.	It	returned	over	500	images	of
Jupiter	 and	 its	moons.	 Pioneer	 10’s	 greatest	 achievement	was	 the
data	collected	on	Jupiter’s	magnetic	field,	trapped	charged	particles,
and	solar	wind	interactions.
Pioneer	 11	 flew	 by	 Jupiter	 on	 December	 1,	 1974	 passing	 42,900
kilometers	 from	 Jupiter’s	 cloud	 tops.	 It	 took	 better	 pictures	 than
Pioneer	 10,	 and	 measured	 Jupiter’s	 intense	 charged-particle	 and
magnet	 field	 environment.	 As	 it	 flew	 by	 Jupiter	 it	 was	 given	 a
gravity	assist	which	swung	it	onto	a	course	for	Saturn.
In	 1979,	 two	 separate	 flybys	 by	 Voyager	 1	 and	 2	 extended	 our
knowledge	of	the	planet.
The	 Ulysses	 spacecraft	 is	 an	 international	 project	 to	 study	 the
poles	of	the	Sun	and	interstellar	space	above	and	below	the	poles.	It
used	Jupiter	for	a	gravity	assist	to	swing	out	of	the	ecliptic	plane	and
onward	to	the	poles	of	the	Sun.	The	Jupiter	flyby	was	on	February	8,
1992.

Galileo	–	named	after	Galileo	Galilei,	 the	first	person	to	study	Jupiter	 -
arrived	at	 Jupiter	on	December	7,	1995,	after	gravitational	assist	 flybys
of	Venus	and	Earth,	and	became	the	first	spacecraft	to	orbit	Jupiter.

Galileo	didn’t	 just	 fly	by;	 it	 spent	 almost	 eight	 years	 circling	 the
planet.	It	also	dropped	a	probe	below	Jupiter’s	clouds,	which	helped
scientists	 learn	 about	 the	 planet’s	 atmosphere.	 The	 probe	 only
lasted	 about	 an	 hour	 before	 it	 was	 melted	 by	 the	 heat	 deep	 in
Jupiter’s	atmosphere.
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How	has	Juno	been	designed	to	withstand	Jupiter’s	fury?

Everything	about	Jupiter	is	extreme;	it’s	a	planet	on	steroids.	It	has
the	harshest	 radiation	of	any	planetary	environment	 in	 the	entire
Solar	 System;	 it	 has	 the	 strongest	 magnetic	 field;	 it’s	 spinning
around	incredibly	fast.
To	deal	with	this	environment,	the	spacecraft	is	literally	made	as
an	armoured	tank.	Engineers	have	also	put	sensitive	electronics	for
the	 probe’s	 instruments	 and	 control	 systems	 inside	 a	 thick-walled
titanium	box.
The	 success	 of	 Juno	 was	 going	 to	 depend	 absolutely	 on	 the
protection	it	receives	from	its	“suit	of	armour”.	Without	the	armour,
Juno	would	 be	 experiencing	a	 radiation	 dose	 of	 over	 20	million
rads,	which	is	like	a	human	undergoing	100	million	dental	X-rays	in
a	little	over	a	year.
Experts	have	designed	Juno’s	orbit	such	that	 it	avoids	dipping	into
the	most	hazardous	regions	that	surround	the	planet.
Even	so,	some	equipment,	such	as	the	visible	camera,	is	expected	to
fail	before	a	formal	end	to	the	mission	is	called	in	early	2018.
The	 satellite	 is	 equipped	with	 nine	 instruments	 designed	 to	 study
Jupiter’s	spectacular	auroras	and	to	look	through	the	planet’s	many
obscuring	layers.
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NASA	also	wants	Juno	to	make	Jupiter	popular	among	the	masses.
Very	 soon,	 you	 will	 be	 able	 to	 request	 online	 on	 where	 Juno’s
camera	should	point.

Mankind’s	urge	to	know	how	and	why	it	came	to	exist	has	now	reached
a	new	milestone.	Jupiter	will	offer	vital	clues	on	how	our	Solar	System
came	 into	 being.	 And,	 for	 putting	 their	 hearts	 and	 souls	 into	 this
mission,	the	scientists	behind	Juno	must	be	commended.

What	a	remarkable	journey	this	is	–	billions	of	miles	covered	to	know	a
few	secrets	of	the	most	mysterious	planet	of	our	system.

Take	a	bow	NASA.

((( 	)))
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S&T	-	Beyond	the	hype

As	 any	 technology	advances,	 it	 becomes	difficult	 for	 the	 investors	 to
predict	its	future.	The	Gartner	Hype	Cycle	enables	the	investor	to	place	a
technology	on	a	five-phased	growth	path	and	decide	where	to	invest	and
when.	 In	 the	 past,	 the	 hype	 cycle	 has	 been	 amazingly	 accurate	 in	 its
predictions.	 The	 2015	 Cycle	 predicts	 that	 the	 days	 of	 Autonomous
Vehicles	and	the	Internet	of	Things	are	numbered.
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What	is	Gartner	Cycle?

As	 technology	 advances	 and	 new	 innovations	 are	 conceived,	 the
buzz	 around	 them	 often	 creates	 hype.	 Sometimes,	 hype	 out-
performs	the	expectations	and	technology	leads	to	positive	shift	but
most	of	 the	 time	 the	buzz	 fizzles	out,	 causing	disappointment	and
creating	losses	for	the	stakeholders.
Gartner	 Hype	 Cycle	 is	 a	 framework	 which	 helps
investors/stakeholders	 to	 discern	 if	 a	 new	 technology	 is	 mere
hype	or	 is	 commercially	viable,	and	 if	 the	 technology	 is	viable
then	 when	 will	 it	 pay	 off.	 The	 Hype	 Cycle	 is	 a	 proper	 and
established	 tool	 that	 was	 created	 by	 Gartner,	 one	 of	 the	 world’s
leading	IT	consultancy	and	research	companies.
The	 hype	 cycle	 gives	 an	 idea	 of	which	 of	 the	 technologies	would
actually	survive	the	market	hype	and	have	a	potential	to	become	a
part	of	our	daily	lives.
Gartner	 Hype	 Cycle	 provides	 a	 graphic	 representation	 of	 the
maturity	 and	 adoption	 of	 technologies	 and	 applications,	 and	 how
they	are	potentially	relevant	to	solving	real	business	problems	and
exploiting	new	opportunities.
The	methodology	gives	a	view	of	how	a	 technology	will	 evolve
over	time. KNAPPIL
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Why	is	Gartner	Hype	Cycle	significant?

Every	 August,	 for	 the	 past	 20	 years,	 the	 IT	 and	 market	 research
consultants	 at	 Gartner	 look	 into	 their	 crystal	 ball	 and	 issue	 some
predictions.
Gartner	 undertakes	 a	 thorough	 review	 of	 more	 than	 2,000
technologies	 and	 selects	 roughly	 70	 of	 them	 that	 it	 considers
especially	relevant.
These	 technologies	 are	 then	 placed	 along	 a	 curve	 reflecting	 the
phases	 that	 each	 technology	 takes	 on	 its	 journey	 to	 becoming
market-ready.
The	estimated	time	frame	for	significant	market	penetration	is	also
indicated.
In	 the	 past,	 these	 so-called	 Hype	 Cycles	 have	 proved
astoundingly	accurate.
The	“Hype	Cycle	for	Emerging	Technologies	2015”	highlights	which
technologies	might	 well	 be	 setting	 the	 tone	 for	 the	 coming	 years
and	which	have	their	best	years	behind	them	already.
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When	does	technology	become	productive?

The	Hype	Cycles	have	five	phases	along	which	any	technology	is	placed.

Technology	 Trigger:	 This	 marks	 the	 start	 of	 the	 curve.
Technologies	falling	here	are	often	still	in	the	research	stage.	At	this
stage,	 no	 usable	 products	 exist	 and	 commercial	 viability	 is	 also
vague.
Peak	 of	 Inflated	 Expectations:	 In	 the	 second	 stage	 media	 and
initial	success	stories	build	up	the	hype	around	the	technology.	This
is	the	point	when	expectations	and	reality	are	furthest	apart.
Trough	of	Disillusionment:	Technologies	 that	reach	this	point	are
on	 the	 declining	 track.	 Public	 interest	 wanes	 as	 no	 market-ready
products	 are	 available.	 Quite	 a	 few	 products	 die	 here.	 Those	 that
remain	continue	to	improve	their	product	to	make	it	attractive	for
Early	Adopters.
Slope	 of	 Enlightenment:	 Technology	 in	 this	 phase	 offers	 clarity
about	its	benefits	and	shortcomings,	although	its	penetration	is	still
not	deep.	Funding	becomes	accessible	from	interested	investors.
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Plateau	 of	 Productivity:	 Mainstream	 adoption	 starts	 to	 take	 off.
Thirty	 percent	 of	 the	 target	 audience	 will	 have	 acquired	 related
products	by	this	point.

Where	does	the	criticism	of	the	hype	cycle	come	from?

Not	Scientific	-	The	most	prominent	criticism	of	 the	hype	cycle	 is
that	it	is	not	scientific	and	there	is	no	data	or	analysis	that	can	justify
the	cycle.
Involves	 Subjectivity	 -	 The	 terms	 disillusionment,	 enlightenment
and	 expectations	 cannot	 be	 defined	 objectively.	 The	 terms	 are
misleading	in	the	sense	that	one	gets	the	wrong	idea	what	she	can
use	a	technology	for.
Lacks	Action-orientation	-	The	cycle	does	not	offer	any	perspective
on	how	to	take	technology	to	the	next	phase.
Lacks	 observational	 behavior	 -	 The	 cycle	 appears	 to	 be	 a	 very
simplified	impulse	response	of	an	elastic	system	representable	by	a
differential	equation.	Perhaps	more	telling	would	be	to	formulate	a
system	model	with	solutions	conforming	to	observable	behavior.
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Who	is	placed	where	in	the	latest	Gartner	Hype	Cycle	report?

The	Hype	Cycle	report	2015	makes	some	interesting	observations.

The	term	“Smart	Dust”	 is	introduced.	It	refers	to	swarms	of	nano-
sensors	 that	 can	 measure	 factors	 such	 as	 light,	 temperature,
vibration,	 magnetism	 or	 specific	 chemicals	 and	 analyze	 the	 data.
They	 are	 not	 likely	 to	 hit	 the	 mainstream	 anytime	 in	 the	 next
decade.
Two	highly	hyped	technologies	are	Autonomous	Vehicles	and	the
Internet	of	Things	and	they	are	bound	for	a	rapid	descent.
Micro	Data	Centers	are	approaching	maximum	hype.	With	an	ever-
expanding	 volume	 of	 data	 arising	 through	 the	 Internet	 of	 Things,
lower	latency	times	are	increasingly	important.	Micro	Data	Centers
are	one	way	to	ensure	this.
Gartner	 reports	 that	 Hadoop,	 Data	 Warehouse	 Platform	 as	 a
Service	 (dwPaaS)	 and	 Social	 Analytics	 are	 out.	 The	 next	 big
hypes	 in	 this	 sector	 could	be	Data-as-a-Service,	Open	Data	and	Big
Data	Analytics	for	Fraud	and	Security.
Gartner	rates	smart	wearables,	Bitcoin	and	hybrid	cloud	computing
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on	the	way	through	the	Valley	of	Disappointments.
Enterprise	 3D	 printing	 has	 almost	 achieved	 the	 Plateau	 of
Productivity	 and	 thus	 has	 strong	 potential	 for	 attaining	 mass
marketability.

How	can	investors	use	the	Hype	Cycle?

Validity	of	Cycle:	 Looking	back	on	 the	Hype	Cycles	 from	2005-15,	 it’s
striking	 just	 how	 accurately	 the	 analysts	 at	 Gartner	 have	managed	 to
classify	many	technologies.	In	2005	the	tablet	computer	was	stuck	in	the
Trough	of	Disillusionment,	although	 its	prognosis	was	good	to	make	 it
big	in	the	next	five	years.	True	to	Gartner’s	prediction,	Apple	released	its
iPad	 in	2010.	The	era	of	cloud	computing	began	 in	2008	–	 in	 the	Hype
Cycle	with	a	prognosis	of	five	years	until	the	Plateau	of	Productivity.	It
almost	achieved	this	in	2014.	However,	at	times	the	cycle	has	failed	in	its
prognosis	as	in	the	case	of	Big	Data.

Clients	use	Hype	Cycles	to	get	insight	about	the	promise	of	an	emerging
technology	within	the	context	of	their	industry	and	individual	appetite
for	risk.

Aggressive	Move:	 It	 requires	 the	 investor	 to	 take	 risk	as	 an	early
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mover,	with	an	understanding	that	risky	investments	don’t	always
pay	 off.	 The	 rewards	 could	 be	 very	 high	 in	 such	 cases.	 Investors
would	 typically	 invest	 on	 a	 technology	 which	 is	 either	 at
Technology	Trigger	or	Trough	of	Disillusionment.
Moderate	Move:	Investors	who	are	more	moderate	understand	the
argument	 for	 an	 early	 investment	 but	will	 also	 insist	 on	 a	 sound
cost/benefit	 analysis	 when	 new	 ways	 of	 doing	 things	 are	 not	 yet
fully	proven.	Technology	placed	on	the	Slope	of	Enlightenment	 is
the	best	investment	opportunity	for	such	investors.
Conservative	Move:	A	risk-averse	investor	may	look	for	complete
clarity	on	the	technology	and	may	invest	only	when	the	technology
reaches	the	Plateau	of	Productivity.

((( 	)))
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S&T	-	Venus,	thy	eternal	sway

NASA	 is	 working	 on	 a	 Venus	 landsail	 surface	 rover	 that	 could	 see
launch	in	2023	-	the	first	time	in	a	generation	that	any	probe	would	land
on	 the	 planet’s	 hot,	 rocky	 surface.	 After	 a	 five	 month	 journey	 from
Earth,	the	lander-rover	would	begin	a	nominal	50-day	surface	mission.
Future	missions	 to	 Venus	 need	 tough	 new	 technologies	 –	 and	 an	 old
one.	Can	she	be	attained	after	all?

What	makes	it	difficult	to	land	a	rover	on	Venus?
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NASA	 has	 landed	 three	 rovers	 on	 Mars	 –	 Spirit,	 Curiosity	 and
Opportunity.	Venus	lies	closer	to	Earth	than	Mars	but	its	hostile	surface
environment	inherently	comes	with	herculean	technical	challenges.

Covered	 in	 sulphuric	 acid	 clouds,	 the	 surface	 temperatures
approach	460	C	(860	F)	with	atmospheric	pressure	93	times	that	of
Earth.
Lead,	zinc	and	tin	are	liquids,	and	the	weight	of	the	carbon	dioxide
air	 is	 roughly	 equal	 to	 that	 found	 a	 kilometre	 under	 the	 ocean	 –
enough	to	crush	a	submarine.
NASA	notes	that	the	Venus’	surface	has	thus	far	only	been	visited	by
stationary	Soviet	and	American	probes,	none	of	which	were	able	to
operate	for	more	than	a	couple	of	hours	on	the	surface.
The	 previous	 record	 for	 surviving	 on	 the	 surface	 was	 set	 by	 the
Soviet	Union’s	Venera	13	 lander,	which	 touched	down	 in	1982.It
lasted	127	minutes	in	this	toxic,	hazardous	environment.

Why	is	landing	on	Venus	important?
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To	really	understand	the	planet	one	needs	a	lander.	Landers	can	test
the	chemistry	of	the	air	and	rocks	at	the	surface,	and	do	seismology
to	reveal	what	the	interior	of	the	planet	looks	like.
Planetary	 scientists	 think	 that	 much	 of	 Venus	 is	 very	 young
geologically	 due	 to	 some	 sort	 of	 inexplicable	 catastrophic
overturning	 that	 transfers	 heat	 from	 the	 planet’s	 interior	 onto	 its
surface.	As	 a	 result,	 the	planet	 appears	 to	be	 rife	with	 recent	 lava
flows.	Landers	can	find	answers	to	such	quandaries.
In	 2003,	 NASA	 proposed	 the	 Venus	 In-Situ	 Explorer	 (VISE),
originally	 proposed	 for	 a	 2013	 launch,	 currently	 a	 candidate	 to
launch	 by	 2022	 as	 part	 of	 NASA’s	 New	 Frontiers	 program.	 If
selected,	 it	would	land	and	perform	experiments	on	the	surface	of
Venus,	 including	 taking	 a	 core	 sample	 and	 measuring	 its
composition.
The	 Venera-D	 spacecraft	 has	 been	 proposed	 by	 Roscosmos,	 the
Russian	 space	 agency.	 It	would	 be	 launched	 around	 2024,	 and	 its
prime	purpose	is	to	map	Venus’s	surface	using	more	powerful	radar
than	Magellan	–	a	robotic	space	probe	launched	by	NASA	in	1989,	to
map	the	surface	of	Venus	by	using	synthetic	aperture	radar	and	to
measure	the	planetary	gravitational	field.
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When	have	probes	been	sent	around	Venus?

Venus	was	actually	the	first	planet	to	ever	be	reached	by	a	space	probe.

In	1962,	Mariner	2	 flew	within	34,400	kilometers	of	 the	 surface	of
Venus	and	transmitted	to	Earth	 information	about	 its	 temperature
and	details	about	its	atmosphere	and	rotational	period.
On	March	1,	1966	the	Venera	3	Soviet	space	probe	crash-landed	on
Venus,	becoming	the	first	spacecraft	to	reach	the	surface	of	another
planet.
The	descent	capsule	of	Venera	4	entered	the	atmosphere	of	Venus
on	 October	 18,	 1967,	 making	 it	 the	 first	 probe	 to	 return	 direct
measurements	from	another	planet’s	atmosphere.
The	 Soviet	 Venera	 7	 was	 the	 first	 probe	 to	 land	 on	 Venus.
Unfortunately,	it	was	put	out	of	operation	within	an	hour	by	Venus’
high	temperature.
In	1982,	Venera	13	transmitted	the	first	color	pictures	from	Venus’
surface.
The	Orbiter	 of	 Pioneer	 Venus	 was	 launched	 on	May	 20,	 1978.	 It
entered	an	orbit	around	Venus	in	December	of	that	same	year.	Its
primary	 objectives	 were	 to	 investigate	 the	 solar	 wind	 in	 the
Venusian	 environment,	 use	 radar	 imaging	 to	map	 Venus’	 surface
and	study	the	characteristics	of	the	Venusian	upper	atmosphere	and
ionosphere.	 Most	 of	 the	 Orbiter	 instruments	 were	 still	 working
when	 the	 probe	 entered	 the	 Venusian	 atmosphere	 in	 October	 of
1992.
The	Magellan	 spacecraft,	 launched	 in	 1989,	 arrived	 at	 Venus	 on
August	 10,	 1990.	 Before	 its	 demise	 in	October	 1994,	Magellan	was
able	to	collect	radar	images	of	98%	of	Venus’	surface.
Venus	 Express	 was	 a	 mission	 by	 the	 European	 Space	 Agency	 to
study	 the	 atmosphere	 and	 surface	 characteristics	 of	 Venus	 from
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orbit.	Venus	Express	successfully	assumed	a	polar	orbit	on	April	11,
2006.	Some	of	the	first	results	emerging	from	Venus	Express	include
evidence	 of	 past	 oceans,	 the	 discovery	 of	 a	 huge	 double
atmospheric	vortex	at	the	south	pole,	and	the	detection	of	hydroxyl
in	the	atmosphere.
Japan’s	 Akatsuki	 mission	 successfully	 entered	 Venus’s	 orbit	 in
December	2015	and	there	are	new	missions	planned	from	NASA	and
the	European	Space	Agency	(ESA)	in	the	2020s.

Where	can	help	come	from?

To	make	a	probe	 that	 lasts	 longer	periods	–	a	day,	perhaps,	or	more	–
requires	tough	electronics	that	can	handle	the	high	temperatures,	or	a
way	to	cool	a	probe	that	will,	effectively,	be	sitting	in	an	oven,	or	both.

Stirling	engine	can	come	handy	here.

Stirling	engines	start	with	a	working	 fluid	 inside	a	“cold”	chamber
(cold	just	means	that	the	temperature	is	lower,	rather	than	frigid).
The	fluid	is	compressed	by	a	piston	and	moves	to	a	second	chamber,

KNAPPIL
Y

850



where	 it	 is	 heated.	 The	 heated	 fluid	 expands,	 moving	 a	 second
piston,	linked	to	the	first	via	a	wheel	or	arm.
As	 the	second	piston	moves	 the	 first	 it	draws	 the	 fluid	back	 to	 the
cold	side,	where	its	temperature	drops,	and	the	cycle	begins	again.
As	long	as	there	is	a	heat	source,	the	engine	keeps	working.
Stirling	engines	are	used	 today	 in	some	refrigeration	systems,	and
even	 in	 submarines	 (the	 Swedish	 Navy’s	 Gotland-class	 boats	 use
them	for	underwater	propulsion).
A	 Stirling	 engine	 can	 provide	 enough	 power	 to	 both	 cool	 the
electronics	 and	 supply	 electricity	 for	 instruments,	 so	 they	 can
operate	for	longer	than	on	batteries.
The	working	 fluid	would	 probably	 be	 helium,	 as	 it	 transmits	 heat
efficiently	compared	to	other	gases	and	isn’t	reactive.
Stirling	 engine	 can	 use	 lithium	 as	 fuel,	 which	 can	 burn	 in	 an
atmosphere	 of	 carbon	 dioxide	 and	 nitrogen.	 (Nitrogen	 makes	 up
about	4%	of	the	air	on	Venus).	Lithium	also	melts	at	180	C	(356	F),
which	makes	it	effectively	a	liquid	fuel	on	Venus,	and	as	such	much
easier	to	“burn.”
The	engine	would	be	configured	as	a	kind	of	 single-piston	system,
with	one	side	the	cold	and	the	other	the	hot,	which	would	push	an
alternator	back	and	forth,	generating	electricity.KNAPPIL
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Who	was	Robert	Sterling?

Robert	Stirling	was	born	on	October	25,	1790	at	Gloag	in	the	county
of	Perthshire	in	Scotland.	He	died	on	June	6,	1878	at	Galston,	a	city
located	at	approximately	30	km	in	the	south	of	Glasgow.
He	was	a	brilliant	student	at	the	University	of	Edinburgh	from	1805
to	 1808.	 Then	he	 studied	 theology	at	 the	University	 of	Glasgow	 to
become	a	clergyman.
It	is	probably	the	ferment	of	ideas	in	his	mind,	his	natural	curiosity
and	his	pragmatism	that	incited	Robert	Stirling	to	invent	the	“hot-air
engine”.	 The	 patent	 was	 filed	 on	 September	 27,	 1816	 and	 was
effective	on	January	20,	1817.
At	that	time,	steam	boilers	frequently	exploded	and	made	victims.
Design	 problems,	 poor	 quality	 of	 materials,	 quasi-absence	 of	 use
and	maintenance	rules	were	the	reason	of	these	disasters.	Probably,
this	motivated	Robert	Stirling	to	imagine	an	engine	without	boiler
subjected	to	too	strong	pressures.
Robert	 Stirling	also	had	 the	 idea	of	a	heat	 regenerator	allowing	 to
improve	 the	 overall	 efficiency	 of	 the	 installation.	 He	 called	 it	 an

KNAPPIL
Y

852



“economizer”.
His	brother	 James	 “industrialized”	 this	engine	 in	1843	 for	a	use	 in
the	 factory	 where	 he	 was	 an	 engineer.	 This	 invention	 had	 other
applications	 in	 agriculture	 and	 industry	 until	 1922	 for	 pumping
water,	 or	 for	 generating	 electricity.	 However,	 it	 probably	 did	 not
have	all	the	success	that	Robert	Stirling	and	his	James	brother	could
have	wished,	for	competitiveness	reasons.
In	1938,	the	company	“Philips”	invested	in	the	hot	air	engine,	now
known	 as	 “Stirling	 engine”.	 Applications	 were	 developed	 in	 the
automobile	 field.	 A	 compact	 engine	 with	 more	 than	 200
horsepower,	 with	 an	 efficiency	 above	 30%,	 was	 born.
Unfortunately,	 for	 competitive	 reasons,	 this	 application	 did	 not
meet	the	expected	success.
Robert	 Stirling	 and	 his	 engine	 do	 not	 have	 the	 fame	 which	 they
deserve.	 More	 than	 two	 centuries	 after	 Robert	 Stirling	 birth,	 it	 is
likely	that	the	21st	century,	with	its	concerns	in	the	area	of	energy
and	ecology,	will	redress	this	injustice.

His	engine	can	help	the	Venus	rover	survive	for	at	 least	a	few	days.	 It
will	burn	nevertheless.	The	fury	of	Venus	cannot	be	escaped.
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How	unique	is	Venus?

One	 interesting	 fact	 about	 Venus	 is	 that	 a	 day	 on	 Venus	 is
actually	longer	than	a	year	on	Venus.	A	Venusian	day	lasts	243
days,	and	a	year	is	224	days.	That	means	that	the	day	on	Venus	is
19	days	longer	than	the	year.
Venus	rotates	 in	 the	opposite	direction	 to	most	other	planets.	This
means	 that	Venus	 is	 rotating	 in	 the	 opposite	 direction	 to	 the	 Sun;
this	is	known	as	retrograde	rotation.	A	possible	reason	might	be	a
collision	in	the	past	with	an	asteroid	or	other	object	that	caused	the
planet	 to	 alter	 its	 rotational	 path.	 It	 also	 differs	 from	most	 other
planets	in	our	solar	system	by	having	no	natural	satellites.
Venus	 is	 the	 second	 brightest	 object	 in	 the	 night	 sky.	 Only	 the
Moon	is	brighter.
Venus	 has	 the	 highest	 albedo	 of	 any	major	 planet	 in	 our	 solar
system.	Its	albedo	is	close	to	.7,	meaning	it	reflects	about	70	per	cent
of	the	sunlight	striking	it.	When	the	moon	is	close	to	full	in	Earth’s
sky,	it	can	look	a	lot	brighter	than	Venus,	but	the	moon	reflects	only
about	10	percent	of	the	light	that	hits	it.
Atmospheric	pressure	on	Venus	is	93	times	greater	than	the	Earth’s.
While	its	size	and	mass	are	similar	to	Earth,	the	small	asteroids	are
crushed	when	entering	its	atmosphere,	meaning	no	small	craters	lie
on	 the	surface	of	 the	planet.	The	pressure	 felt	by	a	human	on	 the
surface	would	be	equivalent	to	that	experienced	deep	beneath	the
sea	on	Earth.
Venus	 is	 often	 called	 Earth’s	 sister	 planet.	 Earth	 and	 Venus	 are
very	 similar	 in	 size	 with	 only	 a	 638	 km	 difference	 in	 diameter,
Venus	having	 81.5%	of	 the	Earth’s	mass.	 Both	 also	have	 a	 central
core,	a	molten	mantle	and	a	crust.
Venus	 is	 also	 known	 as	 the	Morning	 Star	 and	 the	 Evening	 Star.
Early	 civilisations	 thought	 Venus	 was	 two	 different	 bodies,	 called
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Phosphorus	and	Hesperus	by	the	Greeks,	and	Lucifer	and	Vesper	by
the	 Romans.	 This	 is	 because	 when	 its	 orbit	 around	 the	 Sun
overtakes	Earth’s	orbit,	it	changes	from	being	visible	after	sunset	to
being	visible	before	sunrise.
Venus	 is	 the	 hottest	 planet	 in	 our	 solar	 system.	 The	 average
surface	temperature	is	462	°C,	and	because	Venus	does	not	tilt	on	its
axis,	 there	 is	 no	 seasonal	 variation.	 The	 dense	 atmosphere	 of
around	 96.5	 per	 cent	 carbon	 dioxide	 traps	 heat	 and	 causes	 a
greenhouse	effect.

((( 	)))
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S&T	-	Is	Hyperloop	finally	feasible?

Since	its	conception,	Hyperloop	pioneers	have	been	unable	to	answer
the	one	question	that	matters:	how	much	cheaper	will	it	be	compared	to
high-speed	rail?	Hyperloop	One,	a	startup	working	on	the	idea	proposed
by	 SpaceX	 CEO	 Elon	 Musk,	 now	 feels	 confident	 enough	 to	 publish	 a
feasibility	 study	 that	makes	 the	 case	 that	 zooming	across	 the	 globe	 in
vacuum	tubes	is	possible…and	affordable.
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What	has	the	feasibility	study	revealed?

FS	Links	and	global	accounting	firm	KPMG	made	public	the	results
of	a	pre-feasibility	study	for	a	500-kilometer	high-speed	Hyperloop
One	 network	 connecting	 Finland	 and	 Sweden	 across	 the	 Aland
Islands.
Using	Hyperloop	 technology,	passengers	 (or	cargo)	could	get	 from
Helsinki	 to	Stockholm	 in	 less	 than	30	minutes,	 compared	with	3.5
hours	via	the	airport	or	overnight	by	a	ferry.
Trips	to	Helsinki	and	Stockholm’s	airports	from	city	centers	would
be	 slashed	 to	 less	 than	 10	minutes.An	 entire	 region	 of	 5	million
people	would	become	a	metro	network,	 lifting	 property	 values
and	productivity	along	the	route.
The	study	reveals	that	the	per-mile	cost	of	building	the	hyperloop	is
pegged	 at	 around	 $40	 million	 per	 kilometer.	 By	 comparison,	 the
World	 Bank	 estimates	 that	 California’s	 slower,	 less	 efficient	 High
Speed	rail	project	will	cost	$56	million	per	km.

Why	are	the	huge	costs	of	installation	justified?
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According	to	the	KPMG	study,	the	European	Hyperloop	One	project
is	expected	to	cost	€19	billion	to	build,	and	claims	to	generate	€321m
in	 value	 of	 time	 benefit	 per	 annum	 and	 €1,071m	 revenue	 per
annum.
The	 report	 estimates	 that	 42.7	 million	 passengers	 will	 ride	 the
system	 each	 year,	 each	 paying	 an	 average	 price	 of	 $28.	 The
company	believes	 that	 the	operating	profit	would	 clock	 in	at	 $900
million	 each	 year	 -	 with	 initial	 investment	 being	 paid	 off	 in
around	two	decades.
A	Hyperloop	system	can	be	built	at	50%	to	60%	of	the	cost	of	high-
speed	 rail	 because	 Hyperloop	 technology	 requires	 less	 intensive
civil	engineering,	its	levitated	vehicles	produce	fewer	maintenance
issues	and	its	electric	propulsion	occupies	far	less	of	the	track	than
high-speed	rail.
At	36.7	million	euros	per	kilometer,	a	Baltic	Super	Region	Hyperloop
line	 comes	 in	 well	 under	 the	 100	 million	 euros	 per	 kilometer
infrastructure	estimate	for	the	UK’s	London	to	Birmingham	HS2	rail
project,	just	as	an	example.
Also,	 Hyperloop	 reduces	 real	 estate	 problems.	 Stockholm,	 for
instance,	 is	 suffering	 from	a	huge	property	shortage,	which	would
be	 alleviated	 in	 an	 instant	 if	 people	 could	 commute	 in	 from	 a
neighboring	city	in	a	matter	of	minutes.KNAPPIL
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When	was	the	Hyperloop	first	proposed?

The	general	idea	of	trains	or	other	transportation	traveling	through
evacuated	 tubes	 dates	 back	 more	 than	 a	 century	 although	 the
atmospheric	railway	was	never	a	commercial	success.	Elon	Musk’s
Hyperloop	may	make	the	idea	economically	viable.
Musk	 first	mentioned	 that	 he	was	 thinking	 about	 a	 concept	 for	 a
“fifth	mode	of	transport”,	calling	it	the	Hyperloop,	in	July	2012.
This	 hypothetical	 high-speed	 mode	 of	 transportation	 would	 have
the	 following	 characteristics:	 immunity	 to	 weather,	 collision	 free,
twice	 the	 speed	 of	 a	 plane,	 low	 power	 consumption,	 and	 energy
storage	 for	 24-hour	 operations.	 The	 name	 Hyperloop	 was	 chosen
because	 it	would	go	 in	a	 loop.	Musk	envisions	 the	more	advanced
versions	will	be	able	to	go	at	hypersonic	speed.
In	 May	 2013,	 Musk	 likened	 the	 Hyperloop	 to	 a	 “cross	 between	 a
Concorde	and	a	railgun	and	an	air	hockey	table”;	he	also	believes	it
could	work	either	below	or	above	ground.
From	 late	2012	until	August	2013,	a	group	of	engineers	 from	both
Tesla	 and	 SpaceX	 (companies	 owed	 by	 Musk)	 worked	 on	 the
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conceptual	 modelling	 of	 Hyperloop.	 An	 early	 system	 design	 was
published	 in	 to	 the	Tesla	 and	SpaceX	blogs.	Musk	has	 also	 invited
feedback	 to	 “see	 if	 the	 people	 can	 find	 ways	 to	 improve	 it”.	 The
Hyperloop	will	be	an	open	source	design.
In	 June	 2015,	 SpaceX	 announced	 that	 it	would	build	 a	 1-mile-long
(1.6	km)	test	track	to	be	located	next	to	SpaceX’s	Hawthorne	facility.
The	track	would	be	used	to	test	pod	designs	supplied	by	third	parties
in	the	competition.	Construction	on	a	5-mile	(8	km)	Hyperloop	test
track	is	to	start	on	a	Hyperloop	Transportation	Technologies-owned
site	in	Quay	Valley	in	2016.
By	November	2015,	with	several	commercial	companies	and	dozens
of	 student	 teams	 pursuing	 the	 development	 of	 Hyperloop
technologies,	the	Wall	Street	Journal	asserted	that	“The	Hyperloop
Movement,	 as	 some	 of	 its	 unaffiliated	 members	 refer	 to
themselves,	is	officially	bigger	than	the	man	who	started	it.”

Where	are	the	technological	challenges	in	building	the	Hyperloop?

Many	of	 the	 technological	problems	have	 to	do	with	 the	 frailty	of
the	human	body.	Acceleration,	braking	and	banking	all	subject	the
body	 to	 gravitational	 forces	 that	 only	 intensify	 the	 faster	 the	 loop
makes	 it	 go.	 Pushed	 beyond	 physical	 limits,	 one	 could	 suffer	 a
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stroke	or	completely	black	out.
In	 order	 to	 avoid	 putting	 undue	 g-forces	 on	 passengers,	 the
Hyperloop	 has	 to	 travel	 in	 a	 straight	 line.	 It	 can’t	 really	 make
turns,	and	when	it	does,	the	turns	would	have	to	be	very	gradual.
The	 track,	 boarding	 process,	 and	 stations	 all	 need	 to	 be	 designed
from	the	ground	up.	Project	designers	say	that	will	require	thinking
through	the	technology,	human	experience	and	even	social	change.
One	of	the	biggest	challenges	is	making	travel	by	tube	comfortable.
Designers	say	inside	the	pod,	passengers	will	feel	acceleration	when
the	trip	begins,	but	almost	no	sense	of	motion	once	the	capsule	is
at	full	speed.
Unlike	train	and	air	travel,	there	is	no	chance	for	human	error	with
the	 Hyperloop	 because	 it	 would	 be	 a	 closed	 system	 completely
managed	by	computer.

Who	are	competing	to	build	it?

Funding	to	operate	prototype	Hyperloop	vehicles	on	test	tracks	are	now
underway	by	three	companies.	Hyperloop	Transportation	Technologies
is	building	a	8.0-kilometer-track	(5	mi)	in	Quay	Valley,	California;	SpaceX
is	 building	 a	 1.6-kilometer	 (1	 mi)-track	 in	 Hawthorne,	 California;	 and
Hyperloop	One	is	building	a	test	track	in	North	Las	Vegas,	Nevada.
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Hyperloop	One:

It	 announced	 in	 February	 2015	 the	 plan	 to	 develop	 a	 Hyperloop
route	between	Los	Angeles	and	Las	Vegas.	They	have	organized	a
board	of	directors	and	an	engineering	team,	and	have	raised	more
than	US$90	million	in	working	capital.
On	 May	 11,	 2016	 Hyperloop	 One	 conducted	 the	 first	 live	 trial	 of
Hyperloop	 technology.	 In	 July	 2016,	 Hyperloop	 One	 released	 a
preliminary	study	that	suggested	a	Hyperloop	connection	between
Helsinki	and	Stockholm	would	be	feasible,	reducing	the	travel	time
between	 the	 cities	 to	 half	 an	 hour.	 The	 construction	 costs	 were
estimated	to	be	around	US$21	billion.

Hyperloop	Transportation	Technologies:

The	company	is	projecting	the	completion	of	a	technical	feasibility
study	in	2015,	but	have	said	that	it	is	at	least	ten	years	away	from	a
commercially	operating	Hyperloop.
HTT	 announced	 in	 May	 2015	 that	 a	 deal	 had	 been	 finalized	 with
landowners	to	build	a	5-mile	(8	km)	test	track	along	a	stretch	of	road
near	Interstate	5	between	Los	Angeles	and	San	Francisco.

TransPod:

TransPod	 in	 2016	 introduced	 a	 new	 pod	 design	 as	 a	 prototype
vehicle	 for	 field	 testing.	 In	March	 2016,	 TransPod	 announced	 that
they	will	present	a	full-scale	concept	vehicle	design	at	the	InnoTrans
Rail	Show	in	Berlin	in	September	2016.
The	TransPod	vehicle	 is	planned	to	target	speeds	in	excess	of	1000
km/h,	 based	 on	 computer-driven	 control,	 with	 infrastructure
capable	of	being	solar-powered.
TransPod	has	announced	a	plan	to	produce	a	commercial	vehicle	by
2020	and	 to	work	with	regulatory	agencies	 for	approval	of	 its	 first
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hyperloop	 lines	 between	 2020	 and	 2025.	 The	 Montreal-Toronto
corridor	is	one	of	the	lines	under	consideration	by	TransPod.

How	does	a	Hyperloop	work?

The	 Hyperloop	 concept	 operates	 by	 sending	 specially	 designed
capsules	 or	 pods	 through	 a	 continuous	 steel	 tube	maintained	 at	 a
partial	vacuum.

Each	capsule	floats	on	a	0.5-to-1.3-millimetre	(0.02	to	0.05	in)	 layer
of	 air	 provided	 under	 pressure	 to	 air-caster	 “skis”,	 similar	 to	 how
pucks	are	suspended	in	an	air	hockey	table,	thus	avoiding	the	use	of
maglev	 (magnetic	 levitation)	 while	 still	 allowing	 for	 speeds	 that
wheels	cannot	sustain.
Linear	 induction	 motors	 located	 along	 the	 tube	 would	 accelerate
and	decelerate	the	capsule	to	the	appropriate	speed	for	each	section
of	the	tube	route.
With	 rolling	 resistance	 eliminated	 and	 air	 resistance	 greatly
reduced,	the	capsules	can	glide	for	the	bulk	of	the	journey.
In	 the	 Hyperloop	 concept,	 an	 electrically	 driven	 inlet	 fan	 and	 air
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compressor	would	be	placed	at	 the	nose	of	 the	capsule	 to	actively
transfer	high	pressure	air	 from	 the	 front	 to	 the	 rear	of	 the	vessel,
resolving	 the	 problem	 of	 air	 pressure	 building	 in	 front	 of	 the
vehicle,	slowing	it	down.
A	 fraction	of	 the	air	 is	 shunted	 to	 the	 skis	 for	 additional	pressure,
augmenting	that	gain	passively	from	lift	due	to	their	shape.
In	 the	 alpha-level	 concept,	 passenger-only	 pods	 are	 to	 be	 2.23
metres	(7	ft	4	in)	in	diameter	and	projected	to	reach	a	top	speed	of
760	 mph	 (1,220	 km/h)	 to	 maintain	 aerodynamic	 efficiency;	 the
design	 proposes	 passengers	 experience	 a	 maximum	 inertial
acceleration	of	0.5	g,	about	2	or	3	times	that	of	a	commercial	airliner
on	takeoff	and	landing.	At	those	speeds	there	would	not	be	a	sonic
boom	 (the	 sound	 associated	 with	 the	 shock	 waves	 created	 by	 an
object	traveling	through	the	air	faster	than	the	speed	of	sound).

((( 	)))
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S&T	-	Three	blind	mice,	one	great	experiment

Something	 incredible	 has	 happened	 inside	 a	 Stanford	 medical
laboratory.	Mice,	made	blind	through	damage	to	their	optic	nerve,	have
been	 trained	 to	 see	 again	 through	 a	 combination	 of	 gene	 and	 visual
stimulation	 therapies.	 This	 is	 the	 first	 time	 that	 broken	 connections
between	the	eye	and	the	brain	have	been	re-established	in	a	mammal,
and	 it	 offers	 hope	 to	 humans	 with	 injuries	 and	 diseases,	 including
glaucoma. KNAPPIL
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What	has	been	achieved	by	the	Stanford	scientists?

Researchers	at	Stanford	University	have	coaxed	brain	cells	involved
in	vision	to	regrow	and	make	functional	connections	—	helping	to
refute	the	conventional	dogma	that	mammalian	brain	cells,	once
damaged,	can	never	be	restored.
The	work	was	 carried	 out	 in	 visually	 impaired	mice	 but	 suggests
that	human	diseases	including	glaucoma,	Alzheimer’s	disease	and
spinal	cord	injuries	might	be	more	repairable	than	has	long	been
believed.
The	 ganglion	 cells	 process	 what	 we	 see	 and	 are	 responsible	 for
transmitting	images	to	the	brain.	Their	axons,	thin	nerve	cells	that
could	be	as	long	as	six	to	eight	inches,	are	wires	connecting	the	eyes
to	 the	brain.	The	bad	news	 is	 that	 those	axons	don’t	regenerate	 in
adult	humans	(and	mice,	apparently),	so	the	team	decided	to	find	a
way	to	grow	them	back.
The	 Stanford	 scientists	 say	 their	 new	 study	 shows	 that	 although
fewer	than	5	per	cent	of	the	damaged	retinal	ganglion	cells	grew
back,	it	was	still	enough	to	make	a	difference	in	the	mice’s	vision.
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However,	 curing	 glaucoma-created	 blindness	 in	 a	 human	 will	 be
much	more	complex	than	partially	restoring	sight	in	lab	mice,	the
researchers	said.

Why	is	this	result	important?

Glaucoma	 affects	 around	 70	 million	 people	 worldwide	 and
currently	has	no	cure.
The	 findings	of	 the	Stanford	 researchers	have	given	a	hope	 that	a
human	cure	for	glaucoma	and	other	nerve-related	blindness	could
be	developed.
The	 results	 of	 the	 study	 are	 especially	 promising	 because	 visual
stimulation	 is	 a	 relatively	 simple	 procedure	 that	 is	 already	 being
tested	on	humans.
A	two-pronged	therapy	(gene	and	visual)	to	regenerating	brain	cells
in	mice	show	early	promise,	offering	the	possibility	that	researchers
might	someday	be	able	to	restore	some	vision	in	humans.

Implications	 for	 this	 research	 go	 beyond	 returning	 sight	 to	 the
blind.Similar	 interventions	 could	 be	 developed	 to	 deal	 with
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degeneration	of	the	central	nervous	system	in	a	variety	of	conditions
—	spinal	cord	regrowth	after	 injury,	reconnecting	pathways	 for	motor
neurons	 after	 a	 stroke,	 perhaps	 even	 maintaining	 neurons	 involved
with	learning	and	memory	in	the	face	of	Alzheimer’s.

When	is	one	affected	by	glaucoma?

Just	 as	 a	 basketball	 or	 football	 requires	 air	 pressure	 to	 maintain	 its
shape,	 the	 eyeball	 needs	 internal	 fluid	pressure	 to	 retain	 its	 globe-like
shape	 and	 ability	 to	 see.	 But	 when	 something	 affects	 the	 ability	 of
internal	 eye	 structures	 to	 regulate	 intraocular	 pressure	 (IOP),	 eye
pressure	can	rise	to	dangerously	high	levels	—	causing	glaucoma.

Unlike	a	ball	or	balloon,	the	eye	can’t	relieve	pressure	by	springing	a
leak	 and	 “deflating”	when	 pressure	 is	 too	 high.	 Instead,	 high	 eye
pressure	 just	 keeps	 building	 and	 pushing	 against	 the	 optic	 nerve
until	nerve	fibers	are	permanently	damaged	and	vision	is	lost.
People	 afflicted	 with	 the	 illness	 have	busted	 optic	 nerves	 -	 their
retinal	ganglion	cells’	axons	stand	damaged	or	broken.
When	 glaucoma	 progresses,	 injury	 to	 neurons	 ultimately	 leads	 to
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eye	 damage	 in	 the	 form	of	peripheral	 vision	 loss.	 However,	 eye
damage	appears	to	begin	first	in	the	brain	as	connectivity	is	lost.
Most	 conventional	 methods	 of	 screening	 for	 glaucoma	 involve
testing	eyes	for	the	presence	of	high	IOP.	But	because	glaucoma	can
occur	even	without	high	IOP,	direct	examination	of	the	optic	nerve
and	 visual	 field	 testing	 are	 essential	 in	making	 (or	 ruling	 out)	 the
diagnosis	of	glaucoma.

Where	did	the	scientists	improvise	in	the	mice	experiment?

In	 the	 study,	 the	 researchers	have	used	 forceps	 to	 crush	 the	optic
nerve	leading	to	one	eye	in	a	group	of	laboratory	mice.
Using	 different	 therapies,	 the	 researchers	 then	 tried	 to	 repair	 the
nerve	 they	 have	 damaged.	 The	 researchers	 realized	 while
conducting	 the	 study	 that	 merely	 re-growing	 the	 connection
between	the	eye	and	the	brain	was	not	sufficient.
It	also	has	to	be	made	sure	that	the	connection	would	rewire	itself
in	a	correct	manner.	 If	neurons	would	not	wire	up	correctly	then
the	brain	will	not	function	properly.
The	researchers	mentioned	that	the	partial	regeneration	of	the	optic
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nerve	happened	when	the	study	researchers	used	gene	therapy	to
stimulate	mTor	pathway.	The	mTOR	pathway	is	a	central	regulator
of	mammalian	metabolism	and	physiology,	with	important	roles	in
the	function	of	tissues.
Even	 through	 visual	 stimulation,	 the	 researchers	 were	 able	 to
promote	optic	nerve	regeneration.	The	mice	were	placed	in	 ‘IMAX
theater’	and	using	their	damaged	eye,	the	mice	watched	a	series	of
high-contrast	moving	bars.	The	therapy	helped	in	nerve	regrowth,
but	 the	 approaches	 alone	 could	 not	 re-establish	 the	 link	 between
brain	and	eye.
The	researchers	noticed	that	the	neurons	would	regrow,	but	could
not	reconnect	with	the	brain.	When	approaches	-	the	gene	therapy
and	 visual	 stimulation	 -	 were	 combined	 then	 a	 small	 part	 of	 the
regenerated	optic	nerve	re-established	the	connection	between	the
eye	and	the	brain.
The	 scientists	 found	 that	 combining	 both	 of	 techniques	 led	 to	 the
growth	of	a	“substantial	numbers	of	axons”	after	three	weeks.

Who	are	the	most	commonly	used	lab	animals?
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From	formulating	new	cancer	drugs	to	testing	dietary	supplements,
mice	 and	 rats	 play	 a	 critical	 role	 in	 developing	 new	 medical
wonders.	95	per	cent	of	all	lab	animals	are	mice	and	rats,	according
to	the	Foundation	for	Biomedical	Research	(FBR).

Scientists	and	researchers	rely	on	mice	and	rats	for	several	reasons.

Convenience:	rodents	are	small,	easily	housed	and	maintained,	and
adapt	well	to	new	surroundings.
They	 also	 reproduce	 quickly	 and	 have	 a	 short	 lifespan	 of	 two	 to
three	 years,	 so	 several	 generations	 of	 mice	 can	 be	 observed	 in	 a
relatively	short	period	of	time.
They	 are	 also	 relatively	 inexpensive	 and	 can	 be	 bought	 in	 large
quantities	 from	 commercial	 producers	 that	 breed	 rodents
specifically	for	research.
The	 rodents	 are	 also	 generally	mild-tempered	 and	 docile,	making
them	easy	for	researchers	to	handle.
Most	of	the	mice	and	rats	used	in	medical	trials	are	inbred	so	that,
other	 than	 sex	 differences,	 they	 are	 almost	 identical	 genetically.
This	helps	make	the	results	of	medical	trials	more	uniform.
Another	 reason	 is	 that	 their	 genetic,	 biological	 and	 behavior
characteristics	 closely	 resemble	 those	 of	 humans,	 and	 many
symptoms	of	human	conditions	can	be	easily	replicated	in	mice	and
rats.

Over	 the	 last	 two	 decades,	 those	 similarities	 have	 become	 even
stronger.	 Scientists	 can	 now	 breed	 genetically-altered	 mice	 called
“transgenic	mice”	that	carry	genes	that	are	similar	to	those	that	cause
human	 diseases.	 Likewise,	 select	 genes	 can	 be	 turned	 off	 or	 made
inactive,	creating	“knockout	mice”,	which	can	be	used	to	evaluate	the
effects	of	cancer-causing	chemicals	(carcinogens)	and	assess	drug	safety,
according	to	the	FBR.
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Rodents	 also	 make	 efficient	 research	 animals	 because	 their
anatomy,	 physiology	 and	 genetics	 are	 well-understood	 by
researchers,	 making	 it	 easier	 to	 tell	 what	 changes	 in	 the	 mice’s
behaviors	or	characteristics	are	caused	by.

How	vulnerable	is	India	to	glaucoma?

India	 shoulders	 the	 largest	 burden	 of	 global	 blindness	 and	 while
cataract	 and	 refraction	 errors,	 the	 key	 causes	 of	 blindness,	 are
better	 studied,	 glaucoma	—	 the	 third	 largest	 cause	 —	 is	 known
among	specialists	as	the	“silent	thief	of	human	sight”.
Medical	 statistics	 reveal	 that	 every	 eighth	 individual	 or	 nearly	 40
million	of	the	estimated	309	million	people	aged	40	or	older	in	India
either	has	glaucoma	or	is	at	risk	of	developing	the	disease.
Regional	studies	conducted	in	India	suggest	that	90	per	cent	of	the
cases	are	undiagnosed,	whereas	 this	percentage	 is	 40-60	per	 cent
for	other	developed	nations.
The	second	part	of	the	problem	is	of	treatment.There	is	no	cure	for
glaucoma	but	treatment	helps	to	slow	disease	progression.	Most
doctors	focus	only	on	reducing	the	eye	pressure.	And	that’s	where
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they	 falter,	 because	 glaucoma	 can	 be	 diagnosed	 with	 normal	 or
even	lower-than-normal	eye	pressure.	 It	 is	an	established	fact	 that
glaucoma	is	a	multifactorial	disease.
Early	 detection,	 regular	 follow-up	 and	 increased	 awareness	 about
some	basic	 lifestyle	modifications	 could	be	 the	key	 to	 solving	 this
menace.
There	 are	many	 scientific	 studies	 encompassing	a	 list	 of	 lifestyle
modifications	 that	 could	 help	 alter	 the	 disease	 progression.	 For
example,	 studies	 have	 shown	 additional	 lowering	 of	 eye	 pressure
with	aerobic	exercises.	Yoga	 is	also	beneficial	but	 strenuous	head-
down	positions	should	be	avoided.	Caffeine,	smoking,	consumption
of	 a	 high-fat	 diet,	 patients	 taking	 bedtime	 antihypertensive
medication	 are	 some	 other	 factors	 which	 cause	 notable	 disease
progression.	 Diseases	 like	 diabetes,	 hypertension	 and	 thyroid
diseases	also	contribute	to	the	acceleration	of	glaucoma.
To	tame	the	glaucoma	“tsunami”,	we	need	for	macro-level	changes
to	 be	 incorporated	 within	 Indian	 medical	 system	 to	 increase
awareness	about	this	disease	even	at	grass-roots	level.
The	National	Programme	for	Blindness	Control	had	taken	up	this
issue	 during	 the	 12th	 Five	 Year	 Plan	 (2012-17).	 But	 not	much	 has
been	done	since.
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S&T	-	USA	connects	to	5G

U.S.	regulators	backed	by	President	Obama	have	paved	the	way	for	a
lightning-fast	next	generation	of	wireless	services	in	a	move	that	makes
the	 United	 States	 the	 first	 country	 to	 set	 aside	 an	 ample	 amount	 of
airwaves	for	the	so-called	5G	wireless	applications	and	networks.	These
5G	 services	would	 provide	 improved	 speeds	 of	 up	 to	 100	 times	 faster
than	delivered	by	today’s	4G	wireless	networks.

What	has	President	Obama	announced?
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President	 Obama	 is	 lending	 his	 support	 to	 the	 development	 of
faster,	more	robust	5G	wireless	networks.
The	 president	 announced	 a	 $400	 million	 Advanced	 Wireless
Research	 Initiative	 to	 boost	 research	 for	 next-generation	mobile
networks.	As	part	of	the	research,	four	city-sized	testing	grounds	for
5G	 wireless	 services	 will	 be	 established,	 beginning	 in	 fiscal	 year
2017,	which	starts	October	1.
The	 move	 comes	 one	 day	 after	 the	 Federal	 Communications
Commission	 voted	 to	 open	more	 spectrum	 for	 5G	 development
and	use.	These	5G	services	would	provide	improved	speeds	of	up	to
100	times	faster	than	delivered	by	today’s	4G	wireless	networks.
Funding	 for	 the	 initiative	 will	 come	 from	 the	 National	 Science
Foundation	and	$35	million	in	investment	from	companies	such	as
AT&T,	Intel,	Sprint,	and	Verizon.
Expected	breakthroughs	 listed	 in	 the	administration’s	plan	 include
mobile	 phones	 and	 tablets	 that	 can	 download	 a	 movie	 in	 less
than	five	seconds,	improved	self-driving	vehicles,	virtual	reality
job	 training	 simulators,	 live	 high-res	 video	 transmissions	 from
first-responders	to	emergency	rooms,	and	Gigabit-speed	wireless
broadband	available	in	public	places	and	businesses.
Already,	 there	 are	 more	 than	 370	 million	 Net-connected	 smart
phones	and	other	devices,	with	global	growth	expected	to	reach	200
billion	 in	 less	 than	 five	 years.	 That	 growth	 rate,	 driven	 by	 the
advance	 of	 the	 Internet	 of	 Things	 and	 its	 connectedness	 of
appliances	 and	 gadgets	 to	 the	Net,	will	 result	 in	an	average	 of	 25
connected	devices	per	person.
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Why	does	the	United	States	need	5G?

In	 order	 to	meet	 the	 skyrocketing	 demand	 of	 phones	 and	 tablets
with	ultra-fast	speeds	and	high	degrees	of	reliability,	responsiveness
and	 robustness,	 a	 new	 generation	 of	 wireless	 communication
infrastructure	is	needed.
By	 becoming	 the	 first	 nation	 to	 identify	 high-band	 spectrum,	 the
United	 States	 is	 ushering	 in	 the	 5G	 era	 of	 high-capacity,	 high-
speed,	low-latency	wireless	networks.
In	the	year	2000,	about	200	million	American	homes	had	traditional
phone	lines,	compared	with	only	about	73	million	today.	Americans
are	 increasingly	 choosing	other	ways	 to	 communicate	 including	a
growing	 number	 of	 VoIP	 (voice	 over	 Internet)	 and	 wireless
connections.
Each	 day,	 American	 businesses	 are	 designing	 countless	 new
machines	 and	 products	 to	 send	 and	 receive	 information.	With	 an
abundance	of	new	and	existing	products	expected	to	transmit	even
more	 information	 over	 the	 coming	decades,	 the	wireless	 industry
will	 continually	 have	 to	 invest	 in	 advanced	 networks	 and
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infrastructure	 to	 accommodate	 demand	 and	 manage	 rapidly
increasing	volume.
With	major	tests	set	to	begin	next	year	-	and	deployment	and	new
devices	 expected	 in	 2020	 -	 5G	 wireless	 can	 provide	 a	 whole	 new
level	of	mobile	broadband	connectivity,	supporting	use	cases	never
before	deemed	possible	for	wireless.

When	was	the	legal	hurdle	for	pursuing	5G	cleared?

On	14th	of	July	the	legal	hurdle	for	pursuing	5G	was	cleared	to	spur
on	the	development	of	faster	5G	mobile	wireless	networks	and	the
transition	from	traditional	landline	phone	systems.
With	 a	 5-0	 vote,	 the	 Federal	 Communications	 Commission
designated	 a	 large	 block	 of	 spectrum	 for	 next-generation	wireless
broadband	 services,	 as	well	 as	 fixed	networks	 that	 could	 supplant
current	wired	broadband.
The	spectrum	is	in	higher	bands	than	currently	used	–	including	28
Gigahertz,	 37	 GHz	 and	 39	 GHz	 –	 and	 can	 deliver	 more	 data	 than
current	networks.
5G	testing	is	at	its	infancy,	with	major	trials	expected	next	year	and
early	deployment	of	5G	services	only	in	2018.
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The	 Commission’s	 commitment	 to	making	 some	 of	 this	 spectrum
available	on	a	 lightly	 licensed	or	unlicensed	basis	will	 support	 the
kind	 of	 permission-less	 innovation	 that	 has	 characterized	 the
U.S.	wireless	market.
In	another	5-0	vote,	the	commission	updated	regulations	to	make	it
easier	 for	 telecommunications	 providers	 to	 transition	 from	 older
telephone	 networks	 to	 newer	 wireless	 and	 Internet-based	 voice
networks.

Where	is	the	evolution	of	mobile	networks	leading	to?

From	 analogue	 through	 to	 LTE,	 each	 generation	 of	 mobile
technology	has	been	motivated	by	the	need	to	meet	a	requirement
identified	between	that	technology	and	its	predecessor.
The	transition	from	2G	to	3G	was	expected	to	enable	mobile	internet
on	consumer	devices,	but	whilst	it	did	add	data	connectivity,	it	was
not	until	3.5G	that	a	giant	leap	in	terms	of	consumer	experience
occurred,	 as	 the	 combination	 of	mobile	 broadband	networks	 and
smartphones	 brought	 about	 a	 significantly	 enhanced	 mobile

KNAPPIL
Y

878



internet	 experience	 which	 has	 eventually	 led	 to	 the	 app-centric
interface	we	see	today.
From	email	and	social	media	through	music	and	video	streaming	to
controlling	 our	 home	 appliances	 from	 anywhere	 in	 the	 world,
mobile	 broadband	 has	 brought	 enormous	 benefits	 and	 has
fundamentally	changed	the	 lives	of	many	people	 through	services
provided	both	by	operators	and	third	party	players.

Two	 views,	 both	 important	 for	 the	 progression	 of	 the	 industry,	 of	 5G
exist	today:

View	1	–	The	hyper-connected	vision:	 In	 this	 view	of	 5G,	mobile
operators	 would	 create	 a	 blend	 of	 pre-existing	 technologies
covering	2G,	3G,	4G,	Wi-fi	and	others	to	allow	higher	coverage	and
availability,	 and	 higher	 network	 density	 in	 terms	 of	 cells	 and
devices,	with	the	key	differentiator	being	greater	connectivity	as	an
enabler	for	Machine-to-Machine	(M2M)	services	and	the	Internet
of	Things	(IoT).1
View	2	–	Next-generation	radio	access	technology:	This	is	more	of
the	 traditional	 ‘generation-defining’	 view,	 with	 specific	 targets	 for
data	 rates	 and	 latency	 being	 identified,	 such	 that	 new	 radio
interfaces	can	be	assessed	against	such	criteria.	This	in	turn	makes
for	 a	 clear	 demarcation	 between	 a	 technology	 that	 meets	 the
criteria	for	5G,	and	another	which	does	not.
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Who	will	benefit	from	5G?

There	is	a	worldwide	race	to	adopt	5G.	South	Korea	and	Japan	plan
to	deploy	 it	by	 the	 time	they	host	 the	Olympics,	 in	2018	and	2020,
respectively.	 The	 European	 Commission,	 South	 Korea,	 China	 and
Japan	are	all	working	on	5G	research	efforts.
5G	 technologies	 have	 a	 number	 of	 potential	 use	 cases	 in	 both
entertainment	(e.g.	gaming)	and	also	more	practical	scenarios	such
as	manufacturing	or	medicine,	and	could	extend	to	many	wearable
technologies.
With	 5G,	 an	 operation	 could	 be	 performed	 by	 a	 robot	 that	 is
remotely	 controlled	 by	 a	 surgeon	 on	 the	 other	 side	 of	 the	world.
This	type	of	application	would	require	both	high	bandwidth	and	low
latency	beyond	the	capabilities	of	Long	Term	Evolution	(LTE)	or	4G.
High	 bandwidth	 data	 networks	 have	 the	 potential	 to	 make	 the
concept	of	a	wireless	 cloud	 office	 a	 reality,	with	 vast	 amounts	 of
data	storage	capacity	sufficient	to	make	such	systems	ubiquitous.
Given	 its	very	high	speed	and	 low	 latency,	5G	will	allow	people	 to
play	console	video	games	directly,	without	downloading	 them	but
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rather	by	streaming	them,	and	accessing	them	online	directly	from
a	mobile	network.

How	prepared	is	India	to	adopt	5G?

India	currently	has	15%	of	 its	600,000	towers	connected	on	optical
fibre,	 as	 compared	 to	 65-80%	 in	 USA,	 China,	 Japan	 and	 Korea.
Upgrading	 this	 connectivity	 to	 100%	 will	 require	 significant
investment	 and	 commitment	 from	 telecom	 operators	 to	 build
future-proof	5G	networks
In	India,	voice	contributes	to	80%	of	the	revenue	and	20%	is	from
data.	In	addition,	there	have	been	several	challenges	specific	to
the	Indian	market	 to	upgrade	the	network	quality	such	as	high
cost	 and	 limited	 availability	 of	 spectrum,	 the	 lowest	 average
revenue	per	user	globally	and	very	costly,	complicated	Right	of
Way	(RoW)	approval	procedure	to	deploy	optic	fibre	cables.
With	 India	 starting	 large	 scale	 roll-out	 of	 4G,	 the	 landscape	 is
expected	 to	 change	 dramatically	 with	 the	 imminent	 launch	 of
Reliance	 Jio	 this	 year.	 Reliance	 has	 created	 a	 pan-India,	 all-IP	 4G
network	with	a	very	 significant	 investment	of	$20	billion.	Overall,
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India	 is	 expected	 to	 have	 close	 to	 230	million	 4G	 connections	 by
2020,	or	17%	of	total	connections.
Nokia	has	recently	initiated	discussions	with	telecom	operators	for
5G	trials	in	India.	India	will	first	want	to	ensure	appropriate	return
on	investment	from	over	$50	billion	invested	in	building	3G	and	4G
networks.
Given	 the	 spectrum	 and	 other	 infrastructure	 (i.e.	 mobile	 towers,
active	equipment,	etc.)	required,	it	is	likely	that	5G	will	be	launched
in	India	after	2022.

((( 	)))
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S&T	-	India’s	satellite	hunters

Satellites	enhance	defense	capabilities	like	communication,	navigation,
early-warning	 systems,	 reconnaissance	 and	 signal	 intelligence.	 With
command	over	space-based	assets,	the	countries	which	can	jam	enemy
satellites	or	destroy	 them	through	Anti-Satellite	weapons	will	have	the
upper	hand	in	future	wars.	China	has	taken	rapid	strides	in	this	pursuit.
India’s	 capability	 in	 launching	 satellites	 is	 universally	 acknowledged.
But,	when	the	time	comes,	can	it	bring	them	down	too?KNAPPIL
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What	is	the	need	for	India	to	strengthen	its	space	policy?

The	growing	command	of	space	assets	by	China	has	caused	anxiety	 in
Indian	defense	circles	and	has	led	to	calls	for	a	new	space	policy	aimed
at	countering	the	growing	might	of	China’s	space	military	program.

Chinese	Progress:

Recent	test:	China	conducted	its	recent	flight	test	of	a	new	missile,
Dong	 Neng-3,	 in	 October	 2015.	 It	 is	 an	 exo-atmospheric	 vehicle	 -
which	is	capable	of	knocking	out	U.S.	satellites	as	part	of	its	growing

space	warfare	arsenal.	The	flight	test	of	DN-3	was	the	8th	time	China
has	 carried	 out	 an	 Anti-Satellite	 (ASAT)	 missile	 test.	 These	 tests
confirm	China’s	capability	to	attack	and	destroy	enemy	satellites	in
the	event	of	war,	sabotaging	the	enemy’s	military	operations.
Indian	defense	analysts	feel	that	whether	or	not	Dong	Neng-3	can
take	 out	U.S.	 satellites,	 it	 surely	 is	 a	 threat	 to	 Indian	 space	 assets.
Intelligence	 sources	 feel	 that	 this	 is	 a	 weapon	 with	 even	 some
missile	defense	 capabilities.	But	Chinese	defense	officials	maintain
that	DN-3	is	primarily	a	direct-ascent	missile	designed	to	ram	into
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satellites	and	destroy	them.
In	2013	as	well,	China	launched	its	ASAT	missile,	the	Dong	Neng-2	or
DN-2.	 According	 to	 a	 U.S.	 defense	 official	 who	 is	 familiar	 with
military	 intelligence,	 DN-2	 is	 a	 “ground-based,	 high	 earth-orbit
attack	missile.”
These	 developments	 have	 been	 taken	 very	 seriously	 by	 Indian
defense	establishment.	And	hence,	security	experts	have	called	for
a	 rethink	 of	 India’s	 space	 policy,	 strengthening	 India’s	 ASAT
weapons	capability.

Why	are	experts	doubtful	about	India’s	ASAT	capabilities?

India’s	claim:

Indian	defense	establishment	claims	that	India	has	all	the	building
blocks	 in	 place	 to	 integrate	 an	 ASAT	weapon	 to	 neutralize	 hostile
satellites	in	low	earth	and	polar	orbits.
India’s	 anti-ballistic	 missile	 (ABM)	 defense	 program	 could	 be
utilized	as	an	ASAT	weapon,	along	with	its	Agni	series	of	missiles.
This	 assertion	 was	 strengthened	 by	 Defence	 Research	 and
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Development	 Organization	 (DRDO),	 which	 said	 that	 the	 Indian
Ballistic	 Missile	 Defense	 Program	 can	 incorporate	 ASAT	 weapon
development.

Expert’s	response:

Such	claims	were	dismissed	by	certain	scholars	as	an	exaggeration.
Many	 have	 pointed	 out	 that	 without	 conducting	 a	 test	 and
demonstrating	its	ASAT	capability	explicitly,	India	will	only	be	seen
as	a	“paper	tiger”	by	the	arms	control	and	intelligence	community.
Why	so?	ASAT	capabilities	require	a	number	of	technologies	related
to	 space-based	 sensors,	 synthetic	 aperture	 radars,	 electronics,	 a
sound	 navigation	 system,	 guidance	 and	 control,	 and	 global
positioning	 systems.	 There	 are	 doubts	 on	 whether	 India	 has	 the
ability	 to	 acquire	 or	 build	 these	 technologies.Having	 individual
technological	abilities	is	one	aspect	but	getting	them	together	to
perfection	is	a	different	state	of	art.
The	confusion	over	its	ASAT	capability	can	be	cleared	only	if	India
comes	out	in	the	open	with	a	successful	test.	And	some	analysts	say
that	India	might	do	an	ASAT	test	in	the	next	five	to	10	years.
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When	did	the	space	wars	start?

Following	are	the	phases	of	ASAT	development:

1950s–1960s:	 The	 U.S	 and	 USSR	 developed	 ASAT	 capabilities	 as
defense	against	ballistic	missiles	 but	 these	were	 recognized	as	 a
poor	option	because	of	lack	of	precision	and	any	nuclear	explosions
in	space	are	 indiscriminate	and	would	destroy	all	nearby	satellites
in	their	line	of	sight.	This	was	followed	by	the	Outer	Space	Treaty
(OST),	 which	 was	 signed	 by	 both	 of	 them.	 This	 treaty	 failed	 to
explicitly	 prohibit	 deliberate	 attacks	 on	 satellites	 or	 prevent	 ASAT
weapons	tests.
1960s–1970s:	 Russia	 developed	 a	 co-orbital	 strategy,	 in	 which	 a
weapon	 armed	with	 conventional	 explosives	 is	 launched	 into	 the
same	orbit	as	the	target	satellite	and	moves	near	enough	to	destroy
it.	 This	was	 followed	 by	 bilateral	 agreement	 between	 the	U.S	 and
USSR	 like	 the	 Treaty	 on	 the	 Limitation	 of	 Anti-Ballistic	Missile
1972	 which	 not	 only	 protected	 reconnaissance	 satellites	 but	 also
extended	to	other	types	of	satellites.
1980s:	 The	 U.S.	 developed	 Air-Launched	 Miniature	 Vehicle
(ALMV),	 a	 two-staged	missile	 launched	 from	 an	 aircraft	 flying	 at
high	altitude.	The	missile	would	ascend	 to	a	 target	 satellite	 in	 low
earth	 orbit	 and	 destroy	 or	 disrupt	 it	 in	 a	 high-speed	 collision,	 a
technique	 known	 as	 a	 “kinetic	kill”	 or	 “hit-to-kill”	 strategy.	 This
was	 the	 time	 when	 the	 U.S.	 strengthened	 its	 ASAT	 capabilities	 to
match	that	of	the	Soviet	Union.
1980s–1990s:	 Ground-based	 ASAT	 weapons	 based	 on	 directed
electromagnetic	 energy	 (such	 as	 lasers)	 were	 developed	 both	 by
the	U.S	and	USSR	during	this	stage.
2000s:Satellite	jamming,	which	extends	till	geo	synchronous	orbit,
was	developed	by	both	the	U.S	and	Russia.	In	2007,	China	tested	its
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ASAT	 capability	 by	 destroying	 one	 of	 its	 aging	 weather	 satellites
through	 “kinetic	 kill”.	 In	 2010,	 India	 announced	 its	 intentions	 to
develop	a	hit-to-kill	ASAT	system.

Where	are	the	limitations	of	ASAT	weapons?

Generates	 space	 debris:	 Destroying	 a	 satellite	 could	 damage	 the
environment	 in	 space	 by	 generating	 enormous	 amount	 of	 space
debris.	 For	 instance,	 a	 test	 by	 China	 resulted	 in	 leaving	 behind
approximately	 2,500	 to	 3,000	 pieces	 of	 dangerous	 debris	 in	 Low
Earth	 Orbit,	 where	 reconnaissance	 and	 weather	 satellites	 and
manned	space	missions	are	vulnerable	to	space	debris.
Escalate	conflicts:	The	impairment	or	loss	of	satellites	like	the	ones
related	 to	 reconnaissance	 could	 quickly	 escalate	 a	 conflict	 or
generate	other	unpredictable	and	dangerous	consequences.
Arms	race:	Targeting	of	satellites	or	the	construction	of	space-based
weapons	could	precipitate	an	arms	race	with	its	own	damaging	and
far-reaching	consequences.	The	continued	development	and	testing
of	destructive	ASAT	systems	will	both	destabilize	and	 threaten	 the
long-term	 security	 and	 sustainability	 of	 the	 outer	 space
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environment.

Where	are	the	challenges	for	India’s	ASAT	program?

Apart	 from	 technological	 and	 security	 challenges,	 following	 are	 the
other	major	challenges	India’s	faces	for	its	ASAT	program-

Invites	sanctions:	If	India	unilaterally	tests	ASAT	weapons,	it	could
put	jeopardize	the	developing	relations	with	the	United	States.	India
may	be	deemed	to	be	pursuing	a	non-peaceful	space	technology.
Threatens	‘Make-in-India’:	India	is	looking	at	the	indigenization	of
its	 defense	 industry	 and	 any	 such	 move	 could	 stall	 such
developments	 as	 investors	 would	 see	 the	 tests	 as	 a	 sign	 of
aggression	 and	 defiance	 of	 international	 norms.	 It	 could	 also
hamper	 transfer	 of	 technology	which	 is	 due	 to	 India	 by	 virtue	 of
becoming	a	member	of	the	Missile	Technology	Control	Regime	(on
27	June,	2016).
Erodes	 international	 credibility:	 India	 is	 a	member	 of	 the	 Inter-
Agency	 Space	 Debris	 Coordination	 Committee	 (IADC),	 and	 has
contributed	 significantly	 to	 crafting	 that	 organization’s	 mitigation
guidelines.	 A	 successful	 test	 of	 an	ASAT	weapon	 by	 India	 and	 the
resulting	debris	would	seriously	erode	its	credibility	in	this	arena.KNAPPIL
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Who	are	developing	ASAT	capabilities?

Currently	 the	United	 States,	Russia	 and	China	are	 the	 countries	which
have	 already	 demonstrated	 their	 ASAT	 capabilities.	 The	 following
countries	are	making	attempts	to	show	their	ASAT	capability	in	one	or
the	other	form.

Israel

The	 Arrow	 3	 or	 Hetz	 3	 is	 an	 anti-ballistic	 missile,	 currently	 in
development	by	Israel.	It	will	provide	exo-atmospheric	interception
of	ballistic	missiles.	It	is	also	believed	that	it	will	operate	as	an	ASAT.

India:

Both	ISRO	and	DRDO	have	time	and	again	made	it	clear	that	India
has	the	capability	to	engineer	ASAT	systems	and	related	destructive
devices	for	deployment	in	space	even	while	pointing	out	that	India
is	committed	to	the	peaceful	use	of	outer	space.
Building	blocks:	India	has	made	impressive	developments	with	its
Agni–V	Inter-Continental	Ballistic	Missile	(ICBM),	joining	an	elite
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club	 of	 countries	 that	 possess	 ICBM.	DRDO	 announced	 that	 it	 can
harness	the	technology	to	manufacture	ASAT	weaponry.	This,	along
with	the	ISRO’s	success	with	indigenous	launch	vehicles,	equips	the
Indian	 space	 program	 with	 the	 technological	 capability	 to
undertake	space	weaponization	activities.
India	is	developing	a	Communication-Centric	Intelligence	Satellite
(CCI-Sat).	The	CCI-Sat	is	an	advanced	reconnaissance	satellite,	being
developed	 by	 DRDO.	 This	 satellite	 will	 help	 Indian	 intelligence
agencies	significantly	boost	surveillance	of	terror	camps	across	the
border.

Russia:

According	 to	 some	 reports	 Russia	 is	 “developing	 a	 fundamentally
new	weapon	that	can	destroy	potential	targets	in	space”.	The	country
has	always	been	at	 the	 forefront	of	anti-satellite	weaponry	and	so,
the	results	of	this	new	pursuit	will	be	eagerly	awaited.

How	should	India	respond	to	this	situation?
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Approaches	to	avoid	outer	space	debris:

It	 could	be	possible	by	 limiting	 the	ASAT	 tests	at	a	 low	altitude,
where	the	resulting	debris	would	enter	the	Earth’s	atmosphere	and
burn	up	without	causing	any	damage.
Other	 option	would	 be	 to	 go	 for	 a	 fly-by	 test,	 where	 the	 ground-
based	direct	ascent	missile	will	fly	by	the	targeted	satellite	without
destroying	it.
Or	 India	 could	 opt	 for	 jamming	 of	 satellites	 using	 space-based
lasers.	This	method	falls	under	the	category	of	“soft-kill”	methods
and	does	not	create	debris.

Future:

Immediate	 goal:	 While	 existing	 space	 treaties	 prohibit	 placing
weapons	 of	 mass	 destruction	 in	 space,	 they	 do	 not	 explicitly
prohibit	the	placing	of	other	types	of	weapons.	So,	the	next	goal	for
India	should	be	to	develop	orbital	weapons,	which	could	remain	in
space	for	as	long	as	required	while	orbiting	Earth	or	the	Moon.
Vision:	A	future	treaty,	banning	space	weaponization	could	inhibit
India	from	demonstrating	its	ability.	Any	such	restrictive	regime	in
near	 future	 will	 give	 the	 U.S,	 China,	 and	 Russia	 ASAT-weapons-
state	status	like	NPT	status	and	keep	India	out	of	the	club.
It	would	put	India	at	a	serious	disadvantage,	as	it	would	then	only
be	 able	 to	 negotiate	 on	 such	 a	 new	 treaty	 from	outside	 the	 room
rather	being	an	insider	with	ASAT	weapons	capability.
If	 India	 fails	 to	 demonstrate	 its	 ASAT	 weapons	 capability	 before
such	 a	 restrictive	 treaty	 is	 enforced,	 it	will	 be	 repeating	 a	 historic
mistake.

Space	 is	one	area	where	 India	has	 for	 long	been	ahead	of	China.	With
great	 difficulty,	 satellite	 by	 satellite,	 India	 has	 created	 valuable	 space
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assets	for	peaceful	uses.	Now	that	China	is	developing	capability	to	take
down	 these	 assets,	 India	 must	 respond	 and	 test	 its	 ASAT	 weapons	 to
send	 a	 strong	 message	 –	 that	 it	 will	 protect	 its	 assets	 in	 space	 like	 it
protects	its	assets	on	land	and	water.

((( 	)))
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S&T	-	Dolly’s	sisters

Cloned	 animals	 do	 not	 necessarily	 age	 faster	 than	 their	 natural
counterparts,	 reports	a	new	and	detailed	study,	 the	 first	of	 its	kind.	13
sheep	including	the	world’s	first	clone	Dolly’s	four	sisters	were	studied
by	 the	 researchers.	 Dolly’s	 entry	 into	 our	world	 caused	 an	 extremely
polarized	 reaction.	 Since	 then,	 while	 advances	 in	 stem	 cell	 research
surpassed	expectations,	human	cloning,	though	theoretically	possible	is
strongly	discouraged.	However,	attention-grabbing	claims	persist.KNAPPIL
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What	has	the	study	found?

New	evidence	has	been	found	that	contradicts	the	commonly	held
belief	 that	 clones	 age	 faster	 than	 animals	 conceived	 the	 natural
way.
Premature	aging	was	one	of	the	concerns	raised	by	researchers	and
animal	welfare	activists	about	reproductive	cloning	by	somatic-cell
nuclear	transfer	(SCNT)	–	replacing	the	nucleus	of	an	egg	cell	with
nucleus	 from	 a	 non-reproductive	 (somatic)	 cell	 belonging	 to
another	 animal,	 simulating	 embryo	 development	 and	 then
transplanting	 the	 newly	 developed	 embryo	 into	 an	 appropriate
adult	 animal’s	 womb	 where	 it	 develops	 before	 being	 born	 as	 a
genetic	replica	of	the	DNA	donor.
The	study	has	been	described	as	the	first	such	effort	to	evaluate	the
long-term	health	of	cloned	large	animals	generated	by	SCNT.
13	cloned	sheep	of	ages	7	-9	(definitely	past	half	the	natural	lifespan)
–	4	of	whom	were	the	sisters	of	Dolly,	the	world’s	first	clone	-	were
subjects	of	the	study.	The	cloning	technique	used	for	these	animals
was	a	modification	of	that	used	for	Dolly.
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When	 tested	 for	 a	 range	 of	 common	 age-related	 disorders	 –
musculoskeletal	 problems,	 metabolic	 disorders	 and	 unhealthy
blood	pressure	–	the	sheep	were	found	to	be	remarkably	healthy
except	 for	 mild	 to	 moderate	 arthritis	 that	 did	 not	 require
treatment.	In	addition,	their	x-rays	and	MRI	scans	were	compared
with	 images	from	healthy	animals.	The	clones	are	yet	 to	be	tested
for	telomere	shortening	–	a	condition	that	accompanies	aging.

This	new	study	along	with	others	has	shown	through	examples	that	the
idea	 that	 clones	 develop	 age-related	 disorders	 faster	 needs	 to	 be
revisited.

Why	are	clones	believed	to	die	prematurely?

Dolly’s	 death	 at	 the	 age	 of	 six	 (half	 her	 natural	 lifespan)	 had
scientists	questioning	whether	 cloned	offspring	would	age	and	die
faster	than	their	natural	counterparts.
For	 one,	 Dolly	 was	 cloned	 from	 an	 adult	 cell.That	 made	 her
biologically	older	 than	her	age.	 Her	 aging	 symptoms	 too	 started
appearing	 earlier	 than	 expected.	 Among	 these	were	 osteoarthritis
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(joint	disease	that	accompanies	aging)	and	shortening	of	telomeres.
Apart	 from	 scientific	 challenges	 like	 inefficiency,	 ethical	 concerns
too	proved	a	barrier	to	cloning	in	Europe,	Canada,	Australia,	and	to	a
lesser	extent,	 the	US.As	there	were	no	detailed	scientific	studies
to	contradict	 the	belief	 that	clones	aged	and	died	prematurely,
this	belief	retained	its	popularity.
There	 were	 also	 cases	 apart	 from	 Dolly’s	 where	 cloned	 animals
showed	 symptoms	 of	 diabetes	 and	 obesity	 making	 the	 claim	 of
premature	aging	harder	to	contradict.

Note:	Telomeres	are	protective	structures	at	the	end	of	each	DNA	strand
and	 play	 a	 vital	 role	 in	 aging	 and	 reproductive	 capability	 of
chromosomes.Telomeres	shorten	with	age,	irrespective	of	the	species
they	are	found	in	and	their	 length	at	birth,	and	as	a	result	prevent
cells	 from	 reproducing.	 This	 causes	 our	 tissues	 to	 degenerate	 and
eventually	die.

When	was	Dolly	cloned?

Dolly,	a	domestic	sheep,	the	first	animal	to	be	cloned	from	an	adult
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cell	was	brought	into	the	world	on	July	5,	1996	at	Roslin	Institute,
Scotland.	Born	to	a	Scottish	Blackface	sheep,	she	had	been	cloned
from	the	mammary	cell	of	a	different	ewe.	Frogs	had	been	cloned
even	in	the	1950s	and	there	were	sheep	clones	before	Dolly	but	all
of	 them	 came	 from	 embryonic	 cells.Dolly’s	 emergence	 from	 an
adult	cell	made	her	a	special	first.
Though	 Dolly’s	 birth	 was	 a	 stupendous	 achievement,	 the	 SCNT
technique	used	 to	 clone	her	was	developed	with	 the	main	goal	 of
making	the	control	of	genetically	modified	sheep	easier.
Dolly’s	significance	however	was	noted	and	she	earned	a	name	–	a
privilege	 that	 most	 experimental	 animals	 were	 denied.	 Her	 birth
resulted	 in	 massive	 publicity	 and	 a	 polarized	 reaction.Ban	 of
human	 cloning,	 a	 study	 by	 Bill	 Clinton’s	 commission	 on
bioethics,	 lowering	 of	 the	 barrier	 between	 fiction	 and	 fact	 by
commentators,	 protests	 against	 ‘misappliance	 of	 science’	 were
one	 set	 of	 reactions.	 Long-lasting	 media	 coverage,	 a	 continuous
flow	of	visitors,	frequent	food	bribes	that	fattened	her,	shearing	her
fleece	 to	 make	 a	 jumper	 in	 promoting	 cystic	 fibrosis	 research
constituted	the	other	set.
Dolly	 was	 under	 observation	 and	mostly	 indoors	 throughout	 her
life.	She	seemed	normal	as	were	her	lambs,	beginning	with	Bonnie,
who	was	born	in	1998.	Her	short	telomeres	were	a	cause	of	concern,
however.	 In	 2001,	 she	 developed	 arthritis	 and	 scientists	 were
inclined	 to	 believe	 that	 the	 cloning	 had	 caused	 it	 rather	 than	 her
highly	 confined	 lifestyle.	 In	 2003,	 a	 progressive	 lung	 disease	 was
diagnosed	and	Dolly	was	‘put	down’	(euthanized)	to	prevent	her
from	suffering	further.	Her	body	was	stuffed	and	now	stands	in
the	National	Museum	of	Scotland.
Her	 legacy	 is	 carried	 on	 through	 further	 successful	 cloning
experiments	 –	which	 also	 produced	Debbie,	 Denise,	 Dianna	 and
Daisy,	 all	 of	whom	were	 cloned	 from	 the	 same	mammary	 gland
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cells	 used	 for	 Dolly.Dolly’s	 sisters	 have	 aged	 to	 be	 healthy	 old
ladies.
Among	 other	 large	mammals	 cloned	 after	 Dolly	were	pigs,	 deer,
horses	and	bulls.	While	the	attempt	to	clone	mountain	sheep	was
unsuccessful,	banteng	bull	and	moulton	sheep	offspring	 that	were
clones	were	successfully	engineered.

Where	can	cloning	be	helpful?

Therapeutic	 cloning.	 In	 this	 approach,	 the	 infant	 embryo	 is	 not
transferred	to	a	womb.	Instead,	embryonic	cells	are	extracted	from
it.	As	these	cells	are	genetically	matched	with	the	donor’s	naturally
formed	cells,	they	provide	a	firsthand	copy	material	for	the	study
of	genetic	diseases.
Another	long-term	application	of	cells	cloned	by	therapeutic	cloning
would	be	cell	transplantation	back	to	a	patient	donor	without	the
fear	 of	 rejection.	 Possible	 manifestations	 would	 include
replacement	of	skin,	cartilage	and	bone	tissue	for	burn	and	accident
victims	and	regeneration	of	spinal	and	retinal	tissue.
Reproductive	 cloning.	 In	 preventing	 species	 from	 becoming
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extinct	or	reintroducing	extinct	species	back	to	life	if	a	biobank	that
preserves	sperms,	eggs	and	other	cells	of	these	species	is	set	up.
In	 creating	 copies	 of	 animals	 with	 desirable	 traits	 such	 as	 high
milk	production.	However,	 the	 tremendous	 cost	of	 cloning	means
that	 this	may	take	quite	a	 long	time.	Owners	are	also	said	to	have
expressed	a	desire	to	bring	back	deceased	pets	through	cloning.	But
such	a	clone	may	not	resemble	the	DNA	donor.Cc,	the	cloned	cat	is
one	such	example.
Though	modern	technologies	such	as	iPS	cell	technology	are	likely
to	 replace	 cloning	 as	means	 of	making	 stem	 cells,	 Kevin	 Sinclair,
lead	of	 the	new	 study	believes	 that	 cloning	 remains	 valuable	 as	 a
model	to	study	the	efficiency	of	the	reprogramming	process.

Who	is	taking	cloning	to	the	level	of	sci-fi	movies?

Vladimir	 Putin	 and	 his	 clone	 army	 –	 a	 team	 of	 international
scientists	 headed	 by	 none	 other	 than	 the	 infamous	 Professor
Hwang	Woo-Suk,	aim	to	recreate	the	long-extinct	mammoth	using
its	remains	such	as	blood	and	soft	tissue.
True	 to	 his	 usual	 style	 of	 making	 claims	 that	 grab	 the	 press’s
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attention	 despite	 the	 lack	 of	 data	 to	 substantiate	 them,	 Woo-Suk
announced	to	the	Russian	media,	“As	a	result	of	tireless	joint	efforts,
we	 have	 achieved	 what	 we	 call	 the	 ‘initial	 stage’	 on	 our	 way	 to
recovering	the	mammoth.”
The	 news	 “leaked”	 by	 an	 expert	 in	 this	 team	 also	 emphasized
Putin’s	deep	desire	 to	 see	 the	mammoth	 set	 foot	on	Siberian	 ice
once	again.
One	of	the	experts	is	reported	to	have	said	that	mammoth	cloning
could	be	achieved	either	by	unearthing	active	 cells	or	by	artificial
DNA	synthesis.

How	feasible	is	human	cloning?

Human	cloning	 in	 this	context	means	producing	a	 complete	walking
talking	human	clone.

Despite	 the	 hype	 and	 hysteria	 generated	 the	 moment	 Dolly’s
existence	was	 known,	 cloning,	which	has	 led	 to	 breakthroughs	 in
stem	cell	research	–	remains	according	to	scientists	–	an	unfeasible
option	 with	 no	 scientific	 benefit	 and	 too	 high	 a	 risk	 –	 as	 far	 as
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humans	are	concerned.
Science	 has	 however	 arrived	 at	 a	 stage	 where	 cloning	 human
embryos	from	skin	cells	and	infants	has	proved	successful.	 But
these	embryos	were	never	allowed	to	fully	mature.	We	have	cloned
members	 among	 our	 relatives,	 the	 monkeys	 –	 Tetra,	 a	 female
rhesus	macaque,	born	in	October	1999	is	the	first	cloned	primate.
She	 was	 cloned	 in	 a	 technique	 that	 differed	 from	 the	 SCNT
technique	used	for	Dolly.
Sir	 Ian	 Wilmut,	 the	 British	 embryologist	 who	 led	 the	 team	 that
created	 Dolly	 said	 that	 creating	 a	 human	 clone	 though	 possible
would	 be	 highly	 unadvisable.	 He	 said,	 “Just	 because	 it	 may	 now
work	 in	 the	 sense	 of	 producing	 offspring	 doesn’t	 mean	 to	 say	 we
should	 do	 it.	 The	 likelihood	 is	 you	 would	 get	 pregnancy	 losses,
abnormal	 births.	 I	 wouldn’t	 want	 to	 be	 the	 person	 who	 looked	 a
cloned	child	in	the	face	and	said	‘very	sorry.’”	He	also	observes	that
the	 possible	 advantage	 of	 correcting	 genetic	 errors	 is	 being	 taken
care	 of	 by	 advances	 in	 gene-editing	 technology.	 He	 therefore
infers,	“There’s	even	less	reason	for	doing	it	now	than	before.”
Robin	Lovell-Badge,	 stem	cell	biologist	also	makes	his	case	against
human	cloning	saying	that	our	knowledge	of	reprogramming	has	a
long	way	to	go	before	we	can	claim	100	percent	efficiency	and	begin
to	mention	human	cloning.	He	adds,	“I	have	never	thought	of	a	good
enough	 reason	 for	 cloning	 a	 human	 being.”	 In	 2015,	 about	 70
countries	 were	 reported	 to	 have	 banned	 human	 cloning.	 Legal
and	ethical	obligations	and	complications	need	to	be	addressed	too.

((( 	)))
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S&T	-	The	Rabbit	that	wanted	the	moon

The	moon	 just	 got	 a	 little	more	 lonesome.	 China	 announced	 that	 its
moon	rover	Yutu,	or	Jade	Rabbit,	has	finally	stopped	operating	after	31
months	 on	 the	 surface.	 Yutu’s	 death	 isn’t	 the	 end	 of	 China’s	 lunar
ambitions.	The	Chang’e	3	lander,	which	hosts	a	robotic	telescope,	is	still
going	 strong,	 and	 in	 2017	 China	 will	 launch	 a	 probe	 to	 gather	 moon
rocks	and	bring	them	back	to	Earth.
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What	happened	to	Jade	Rabbit?

China’s	Jade	Rabbit	has	bid	its	final	farewell	and	shut	down	after	a
record	 31	months	 exploring	 the	 Moon,	 far	 outliving	 its	 expected
lifespan.
Jade	Rabbit	arrived	on	the	Moon	in	December	2013	in	the	Chang’e-3
space	 mission,	 and	 has	 been	 exploring	 the	 surface	 in	 search	 of
natural	 resources.It	made	 China	 the	 third	 country	 to	 reach	 the
Moon	after	Russia	and	the	US.
The	rover	is	named	after	Yutu,	the	pet	rabbit	of	the	Chinese	Moon
goddess	Chang’e,	in	turn	the	namesake	of	the	lunar	mission.
Designed	 to	 survive	 just	 three	months,	 it	 had	 been	 operating	 for
more	than	two	years,	lasting	longer	than	Russia’s	1970	Moon	rover
Lunokhod	1,	which	lived	a	total	of	11	months.
It	 has	 also	 been	 an	 active	 social	 media,	 through	 the	 scientists
handling	him.	Its	final	message	said:“The	Moon	has	prepared	a	long
dream	for	me.”
China’s	State	Administration	 for	Science,	Technology	and	 Industry
for	National	Defense	(SASTIND)	says	data	from	Yutu	has	generated
over	100	scientific	papers	about	the	moon,	including	the	discovery
of	a	previously	unseen	layer	of	lava	flows.
Jade	 Rabbit	 joins	 60	 American	 and	 Russian	 space	 vehicles,	 three
Apollo	buggies	and	two	golf	balls	 -	hit	by	astronaut	Alan	Shepard	-
left	behind	on	the	Moon.
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Why	is	the	Rabbit’s	‘death’	being	mourned	by	netizens?

On	 micro-blogging	 site	 Weibo,	 the	 rover’s	 official	 first-person
account	 has	 a	 following	 of	 over	 600,000	 fans.	 It	 has	 kept	 them
updated	with	news	of	its	discoveries,	as	well	as	cute	cartoons	about
its	antics.
Many	 of	 the	mission’s	 followers	 expressed	 grief	 at	 Yutu’s	 demise,
while	 the	 farewell	 post	 itself	 received	 100,000	 likes,	 shares,	 and
comments.
In	February	2014,	it	briefly	went	quiet	during	a	lunar	night,	but	after
recovering	 from	 mechanical	 difficulties	 posted	 the	 message:“Hi,
anybody	there?”
In	a	message	sent	on	Sunday	it	said:“This	time	it	really	is	goodnight,”
the	 rover	 said.“There	 are	 still	 many	 questions	 I	 would	 like
answers	 to,	 but	 I’m	 the	 rabbit	 that	 has	 seen	 the	most	 stars.”
“The	Moon	has	prepared	a	 long	dream	for	me,	 I	don’t	know	what	 it
will	be	like	-	will	I	be	a	Mars	explorer,	or	be	sent	back	to	Earth?”
“Good	 night	 Jade	 Rabbit,	 I	 hope	 you	 have	 beautiful	 carrot-filled
dreams.	We	are	all	proud	of	you,”	said	one	user	on	Weibo.
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“I’ll	 fly	to	the	Moon	to	bring	you	home!”	said	one	another.“You’ll	 be
able	to	sleep	comfortably	in	a	museum	then.”
“Good	night	bunny,	Chinese	astronauts	will	bring	you	home	and	you
will	never	be	alone,”	another	Chinese	user	wrote	on	Weibo.

Chinese	 scientists	 must	 be	 commended	 for	 establishing	 a	 personal
connect	 between	 the	 explorer	 and	 the	 people	 through	 social	 media.
They	brought	the	rabbit	to	life,	so	much	so	that	a	few	followers	were	in
real	grief	about	the	death	of	their	favourite	rabbit.

When	did	Yutu	land	on	moon?

Yutu	was	 launched	on	 1	December	 2013,	 and	 reached	 the	Moon’s
surface	on	14	December	2013.
The	mission	marked	the	first	soft	landing	on	the	Moon	since	1976
and	the	first	rover	to	operate	there	since	the	Soviet	Lunokhod	2
ceased	operations	on	11	May	1973.
The	rover	encountered	operational	difficulties	after	the	first	14-day
lunar	night	(after	about	a	month	on	the	Moon),	and	was	unable	to
move	after	the	end	of	the	second	lunar	night,	though	it	continued	to
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gather	useful	information	for	some	months	afterward.
In	October	2015,	Yutu	set	the	record	for	the	longest	operational
period	for	a	rover	on	the	Moon.
The	 official	 mission	 objective	 was	 to	 achieve	 China’s	 first	 soft-
landing	 and	 roving	 exploration	 on	 the	 Moon,	 as	 well	 as	 to
demonstrate	and	develop	key	technologies	for	future	missions.
The	scientific	objectives	of	Chang’e-3	mission	mainly	included	lunar
surface	 topography	 and	 geological	 survey,	 lunar	 surface	 material
composition	 and	 resource	 survey,	 Sun-Earth-Moon	 space
environment	detection,	and	lunar-based	astronomical	observation.

Where	do	we	see	China’s	quest	for	the	moon?

China	wants	to	put	astronauts	on	the	moon	by	2036,	the	latest	goal
in	China’s	ambitious	lunar	exploration	program
The	country	also	plans	to	land	the	first	probe	ever	on	the	dark	side
of	the	moon	in	2018,	another	milestone.	The	dark	(or	far)	side	of	the
Moon	is	the	hemisphere	of	the	Moon	that	always	faces	away	from
Earth.
Experts	are	saying	China	needs	first	to	develop	a	powerful	enough
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rocket	 to	 lift	 a	 payload	 of	 at	 least	 100	metric	 tons	 into	 low	 Earth
orbit.	It	also	needs	more	advanced	technology,	including	new	space
suits,	for	a	lunar	mission.
Advancing	 China’s	 space	 program	 is	 a	 priority	 for	 Beijing,	 with
President	 Xi	 Jinping	 calling	 for	 the	 country	 to	 establish	 itself	 as	 a
space	power.
China	 insists	 its	 program	 is	 for	 peaceful	 purposes,	 but	 the	 U.S.
Defense	 Department	 has	 highlighted	 China’s	 increasing	 space
capabilities,	 saying	 it	 is	 pursuing	 activities	 aimed	 to	 prevent
adversaries	from	using	space-based	assets	in	a	crisis.
Apart	 from	 its	 civilian	 ambitions,	 Beijing	 has	 tested	 anti-satellite
missiles,	and	the	U.S.	Congress	has	banned	NASA	from	engaging
in	 cooperation	 with	 its	 Chinese	 counterpart	 due	 to	 security
concerns.
China’s	 space	 budget	 is	 still	 only	 about	 one-tenth	 of	 the	 United
States’	 outlays.	 According	 to	 Chinese	 state	 media,	 China	 spends
about	 $2	 billion	 a	 year	 on	 its	 space	 program,	 though	 details	 are
vague.
China	said	this	month	that	 it	would	launch	a	“core	module”	for	its
first	 space	 station	sometime	around	2018,	part	of	a	plan	 to	have	a
permanent	manned	space	station	in	service	around	2022.
China	 is	 also	 preparing	 to	 launch	 a	Mars	 probe	 in	 2020,	 which
would	reach	the	planet	in	2021.
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Who	will	be	the	first	private	company	to	land	on	moon?

US	start-up	Moon	Express,	a	commercial	space	company	is	the	first
private	organization	approved	by	the	federal	government	to	land	on
the	moon	with	a	robotic	spacecraft.
Moon	Express	announced	that	it	had	been	granted	approval	for	its
planned	 2017	 lunar	 mission.Previously,	 commercial	 companies
have	travelled	only	within	Earth’s	orbit.
The	Outer	Space	Treaty,	which	regulates	government	exploration
of	the	celestial	world,	was	adopted	by	the	United	Nations	and	went
into	effect	in	1967.	The	treaty	requires	“non-governmental	entities”
to	 receive	 “authorization	 and	 continuing	 supervision	 by	 the
appropriate	State	Party	to	the	Treaty”.	Moon	Express	submitted	its
request	in	April	to	the	Federal	Aviation	Administration,	which	made
a	 favorable	 determination	 on	 20	 July,	 according	 to	 an	 FAA	 fact
sheet.
The	 Florida-based	 company	 was	 founded	 in	 2010	 to	 develop	 the
moon’s	resources.	The	company	is	one	of	16	teams	aiming	to	be	the
first	 commercial	 entity	 to	 land	 on	 the	moon	 and	 to	 net	 the	 $20m

KNAPPIL
Y

909



that	comes	with	the	feat
In	 2007,	Google	 launched	 its	 “lunar	X	Prize”	 promising	 $20m	 to
the	 first	 company	 to	 land	 a	 privately	 funded	 rover	 on	 the	moon.
Three	 of	 the	 16	 teams	 still	 in	 the	 running	 are	 based	 in	 the	 US,
although	Moon	Express	is	the	only	one	so	far	to	receive	approval.

How	unique	are	China’s	space	ambitions?

Unlike	the	space	rivalry	between	the	United	States	and	the	former
USSR,	which	was	mostly	 about	 “who	got	where	 first”	 (prestige	and
status)	 as	well	 as	 geopolitical	 rivalry,	 China’s	 space	 ambition	 is	 to
harness	 the	 vast	 resources	 available	 in	 space	 to	 benefit	 and
sustain	its	economic	rise.
China’s	space	program,	which	achieved	technological	prowess	only

in	 the	 early	 21st	 century,	 is	 venturing	 beyond	 simply	 seeking
prestige	and	status.
While	it	is	prestigious	to	show	off	one’s	technological	capabilities	in
space,	 China’s	 space	 program	 exhibits	 a	 long	 term	 vision	 to
explore	 space	 for	 harnessing	 resources	 from	 the	 moon,
asteroids,	 and	 establishing	 a	 permanent	 presence.	 When	 the
outer	 space	 becomes	 commercially	 and	 strategically	 available,
China	wants	to	be	ready	to	benefit	from	it.

There	 are	 three	 areas	 in	 particular	 where	 China’s	 space	 activities	 are
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focused	at	this	point	in	time:	Space-Based	Solar	Power	(SBSP),	lunar	and
asteroid	mining,	and	establishing	its	own	space	station.

China’s	SBSP	Program:

SBSP	has	 the	potential	 to	harness	 solar	power	 in	 space,	where	 the
rays	of	 the	sun	are	constant,	and	beam	that	energy	from	satellites
by	the	use	of	microwave	technology	to	receiving	stations	on	earth.
This	energy	is	clean,	renewable,	and	constant.
China	 has	 recognized	 that	 investing	 in	 SBSP	 research	 and
development	is	to	think	big	long	term	in	order	to	ensure	a	seamless
energy	flow	for	future	generations.
Thus	China	 is	committed	 to	start	working	on	building	space	 solar
infrastructure	 in	 orbit,	 especially	 in	 low	 earth	 orbit	 (LEO)	 and
geostationary	Earth	orbit	(GEO)	22,000	miles	above	earth.

Lunar	and	Asteroid	Mining

China’s	next	big	space	ambition	is	to	exploit	resources	like	titanium,
helium-3,	and	water	from	the	far	side	of	the	moon.
In	2017,	China	plans	to	launch	the	Chang’e	5,	which	will	be	a	sample
return	mission	aimed	at	getting	2	kg	of	lunar	soil	and	rocks	back	to
earth	for	research.
Resource-rich	asteroids	are	the	next	big	step.	For	example,	Asteroid
Ryugu,	made	up	of	tons	of	nickel,	iron,	cobalt,	is	estimated	to	be
worth	$95	billion!
While	 the	Outer	 Space	 Treaty	 of	 1967	 prohibits	 any	 country	 from
appropriating	 space	 territory	 as	 sovereign	 territory,	 the	 treaty	 is
rather	vague	with	regard	to	space	resource	ownership;	if	it	is	“first
come,	 first	serve”	—	as	was	 the	case	with	 the	moon	rocks	 that	 the
U.S.	astronauts	brought	back	with	them	after	the	moon	landing	in
1969	—	China	could	fundamentally	follow	the	same	principle.
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China’s	Space	Station:

China,	 prevented	 from	 participating	 in	 the	 International	 Space
Station	(ISS)	by	an	Act	of	the	U.S.	Congress	since	2011,	has	invested
heavily	 in	 developing	 its	 own	 space	 station	 by	 2020,	 named
Tiangong	(Heavenly	Palace).
China	 launched	 the	 Tiangong	 1	 in	 2011.	 The	 Tiangong	 2	 is	 to	 be
launched	in	September	this	year	and	the	Tiangong	3	in	2020.
The	 Tiangong	 orbital	 space	 station,	 consisting	 of	 a	 20	 ton	 core
module	 as	 well	 as	 two	 research	 modules,	 will	 support	 three
astronauts	for	a	long	term	stay.
Given	the	ISS	is	scheduled	to	retire	by	2025,	the	Tiangong	may	be
the	only	human	space	station	we	are	left	with.
Here	 too,	China’s	space	ambition	 is	different	 from	both	 the	United
States	and	Russia.	It	is	focused	on	creating	a	long	term,	permanent
presence	in	space.

((( 	)))
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S&T	-	Zika	is	no	zoke

Because	 of	 her	 sarcastic	 tweet	 on	 the	 Zika	 virus,	 Hope	 Solo,	 the
goalkeeper	of	the	U.S.	women’s	soccer	team,	was	booed	every	time	she
touched	 the	 ball	 against	 New	 Zealand.	 Though	 Rio	 Olympics	 is	 so	 far
unscathed	 by	 Zika,	 it	 is	 unfair	 to	mock	 the	 athletes	 for	 being	worried
about	 Zika,	 which	 can	 cause	 birth	 defects	 in	 babies	 born	 to	 infected
mothers.	Knappily	revisits	the	mysterious	virus.

What	have	the	angry	Brazilians	resorted	to?
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After	months	of	dire	predictions	 from	abroad	about	 the	mosquito-
borne	 Zika	 virus,	 some	 Brazilian	 fans	 are	 doing	 some	 stinging	 of
their	 own:They’re	 booing	 U.S.	 athletes	 and	 taunting	 them	 over
the	fears	that	kept	some	competitors	at	home.
From	 the	 beach	 volleyball	 arena	 to	 the	 soccer	 stadium,	 noisy
Brazilian	fans	are	having	fun	with	what	had	been	one	of	the	biggest
concerns	heading	into	South	America’s	first	Olympics.
The	 mockery	 began	 during	 the	 first	 game	 by	 the	 U.S.	 women’s
soccer	 team,	when	 veteran	 goalkeeper	Hope	 Solo	was	 greeted	 by
chants	of	 “Zika!	Zika!”	 every	 time	 she	 touched	 the	 ball.	 The	 jeers
were	heard	again	Saturday	during	a	1-0	U.S.	victory	over	France.
Solo,	 who	 angered	 Brazilians	 before	 coming	 to	 the	 Olympics	 by
tweeting	a	photo	of	herself	wearing	a	hat	with	mosquito	netting
and	 sporting	 a	 giant	 bottle	 of	 bug	 repellent,	 has	 become	 the
favourite	target,	though	she	is	not	the	only	one	to	be	targeted.
Lauren	Fendrick	and	Brooke	Sweat	got	rousing	jeers	of	“Zika”	from
fans	 in	 bright	 green	 and	 yellow	 Brazilian	 jerseys	 every	 time	 they
served	against	Poland	in	Beach	Volleyball.
Brazilian	 fans	 generally	 celebrate	 sports	 and	 sportspersons,	 but
when	they	are	disappointed	and	want	to	make	fun	of	someone,	they
are	 relentless.	However,	 not	 every	American	 is	 getting	 booed.	On
Sunday,	 crowds	 cheered	 loudly	 for	 gymnast	 Simone	 Biles.	 Or
perhaps	they	are	aware	that	Simone	Biles,	 the	greatest	gymnast	of
our	time,	would	not	get	distracted	by	either	the	mosquito	or	taunts
on	 mosquito.	 She	 has	 not	 won	 13	 consecutive	 international
tournaments	by	getting	distracted.
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Why	do	the	fans	feel	justified	in	mocking	those	who	feared	Zika?

With	 as	 many	 as	 one	 million	 people	 expected	 to	 attend	 the
Olympics,	half	of	them	foreigners,	Rio	de	Janeiro	has	not	turned	out
to	be	the	Zika	factory	some	athletes	and	visitors	feared	as	the	virus
wreaked	havoc	in	Brazil	earlier	this	year.
Zika	 fears	 prompted	 dozens	 of	 athletes,	 including	 golfer	 Rory
McIlroy	and	basketball	player	Stephen	Curry,	to	pull	out	of	the	Rio
Olympics.
The	 fears	 persisted	 despite	 assurances	 that	 the	 danger	 of	 being
infected	 had	 been	 greatly	 reduced	 because	 the	 Olympics	 were
taking	place	during	Brazil’s	winter.	Despite	some	hot	days,	swings
back	 to	 cooler	 temperatures	 in	 Brazil’s	 winter	 mean	 that	 the
population	of	the	mosquito	responsible	for	spreading	the	virus	has
dwindled.
The	 South	 Korean	 Olympic	 squad	 unveiled	 uniforms	 that	 cover
them	from	neck	to	toe.	The	Australian	athletes	were	provided	with
“Zika-free”	condoms.
Tourists	in	Rio	have	been	bombarded	with	free	bottles	and	cans	of
mosquito	repellent,	courtesy	of	SC	Johnson’s	OFF!	Brand,	an	official
sponsor	at	the	games.
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And	 Rio	 itself	 never	 endured	 an	 epidemic	 as	 grave	 as	 many
scientists	 had	 feared	 early	 this	 year.	 Even	 with	 thousands	 of
reported	cases	of	Zika	during	hot	months,	Rio	was	not	hit	as	hard
by	the	virus	as	Brazil’s	northeast,	 for	 reasons	 that	 scientists	and
the	government	do	not	yet	understand.
But	the	subject	has	died	down	among	athletes.“I’ve	not	even	heard
anybody	talk	about	it,”	said	Helen	Glover,	a	British	rower	who	was	a
2012	gold	medallist,	noting	the	low-level	of	concern.
“I’m	 really	 not	 concerned,”	 said	 Dutch	 beach	 volleyball	 player
Alexander	Brouwar	after	a	match	 in	 the	 towering	metal	arena	 set
up	 for	 the	 sport	 on	Rio’s	 famed	Copacabana	beach.“I	 haven’t	 seen
one	mosquito,”	he	added.

When	did	the	Zika	epidemic	start?

The	 outbreak	 began	 in	 early	2015	 in	 Brazil,	 then	 spread	 to	 other
parts	 of	 South	 and	North	America;	 it	 is	 now	also	 affecting	 several
islands	in	the	Pacific.
In	 January	 2016,	 the	 World	 Health	 Organization	 (WHO)	 said	 the
virus	was	likely	to	spread	throughout	most	of	the	Americas	by	the
end	of	the	year.

KNAPPIL
Y

916



In	 February	 2016,	WHO	 declared	 the	 outbreak	 a	 Public	 Health
Emergency	of	International	Concern	as	evidence	grew	that	Zika
can	cause	birth	defects	as	well	as	neurological	problems.
Prior	to	this	outbreak,	Zika	was	considered	a	mild	infection,	as	most
Zika	 virus	 infections	 are	 asymptomatic,	 making	 it	 difficult	 to
determine	precise	estimates	of	the	number	of	cases.
The	virus	is	spread	mainly	by	the	Aedes	aegypti	mosquito,	which	is
commonly	found	throughout	the	tropical	and	subtropical	Americas.
It	 can	 also	 be	 spread	 by	 the	 Aedes	 albopictus	 (“Asian	 tiger”)
mosquito,	which	is	distributed	as	far	north	as	the	Great	Lakes	region
in	North	America.
The	Zika	virus	was	 first	 isolated	 in	 1947,	 in	 a	 rhesus	monkey	 in	 a
forest	near	Entebbe,	Uganda.	Although	serologic	evidence	indicated
additional	human	exposure	during	subsequent	decades	 in	parts	of
Africa	 and	 Asia,	 before	 the	 2007	 Yap	 Islands	 Zika	 virus	 outbreak,
only	14	cases	of	human	Zika	virus	disease	had	been	documented.
Researchers	generally	believe	the	virus	was	brought	to	Brazil	by	an
infected	 traveller	 who	 had	 been	 exposed	 to	 the	 virus	 in	 French
Polynesia,	 who	 was	 then	 bitten	 by	 a	mosquito	 that	 then	 infected
others.
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Where	 are	 the	 Brazilian	 fans	 wrong	 in	 mocking	 the	 American
athletes?

The	 ongoing	 Zika	 outbreak	 was	 first	 detected	 last	 year	 in	 Brazil,
where	it	has	been	linked	to	more	than	1,700	cases	of	microcephaly
―	a	birth	defect	marked	by	small	head	size	―	in	babies	of	infected
mothers.
The	 virus	 is	 still	 spreading	 globally	 and	 has	 affected	 at	 least	 54
countries,	 according	 to	 the	 World	 Health	 Organization.	 That
includes	the	United	States,	where	authorities	on	Monday	said	they
were	investigating	a	new	case	of	local	transmission	in	Florida.
Any	 sustained	 increase	 in	 temperature,	 though	not	 expected	until
the	local	summer	approaches	later	this	year,	could	cause	a	rebound
in	mosquito	populations.	And	those	who	get	the	virus	normally	do
so	within	days	of	being	bitten	by	a	mosquito	infected	with	Zika.
But	with	very	few	cases	of	Zika	reported	in	Rio	in	recent	weeks,	the
mosquitoes	 themselves,	 if	 they	 appear,	 have	 few	 sources	 of	 even
picking	it	up.	Aedes	aegypti,	the	mosquito	primarily	responsible	for
spreading	 Zika,	 transmits	 it	 by	 biting	 an	 infected	person	 and	 then
moving	on	to	another.
Compared	with	January,	when	more	than	7,700	cases	of	Zika	were
reported	 in	 Rio,	 only	 about	 140	 cases	 were	 reported	 during	 the
month	of	July,	according	to	municipal	figures	through	July	28,	 the
latest	available.
While	everyone	is	hoping	that	Zika	does	not	spread	to	the	athletes,	it
may	 be	 unfair	 to	 mock	 those	 who	 choose	 to	 take	 precautions
against	 the	 disease.Also,	 it	 is	 too	 soon	 to	 know	 if	 the	 Zika	 has
struck	Rio	Olympics.	The	disease	is	notorious	for	going	undetected
for	days	after	impact.
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Who	are	developing	the	Zika	vaccine?

About	 a	 year	 ago,	 before	 the	 Zika	 virus	 grabbed	 global	 attention,
there	were	no	vaccines	for	it	in	development.Today,	according	to
the	World	Health	Organization,	there	are	30.
But	 a	 vaccine	 is	 likely	 still	 several	 years	 off,	 and	 there	 are
indications	the	wait	could	be	lengthened	by	a	complication	that	has
little	 to	 do	 with	 the	 science	 of	 vaccine	 development:	 The	 world’s
top-tier	 pharmaceutical	 companies	 are	 largely	 hanging	 back,
reluctant	to	get	into	the	race	for	a	vaccine.
Of	 the	 vaccines	 under	 development,	 only	 two	 projects	 involve
major	manufacturers,	 and	 in	 one	 of	 those	 cases	—	 a	 partnership
between	GlaxoSmithKline	and	the	National	Institute	of	Allergy	and
Infectious	Diseases	—	 the	approach	planned	 is	new,	untested,	 and
not	likely	to	race	to	market.
For	 now,	 vaccine	 development	 seems	 like	 a	 risky	 venture	 for
manufacturers	 that	 have	 recently	 taken	 part	 in	 a	 string	 of
emerging	diseases	combat,	from	SARS	and	Ebola	to	the	West	Nile
virus	 and	 the	 2009	H1N1	pandemic.	 Those	 efforts	 have	 required
significant	 investments	 on	 the	 part	 of	 major	 pharmaceutical
companies,	and	have	yielded	either	modest	or	no	financial	return.
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Uncertainty	over	US	government	funding	for	Zika	is	also	making	it
harder	 to	 entice	 the	 big	 companies	 to	 pursue	 a	 vaccine.Congress
recessed	 for	 the	 summer	 without	 approving	 emergency	 funds
requested	 by	 the	 Obama	 administration	 in	 late	 February.
Government	 agencies	 like	 the	 Center	 for	 Disease	 Control	 and
Prevention,	the	NIH,	and	BARDA	have	been	using	money	borrowed
from	Ebola	response	coffers.	But	it	is	running	out.
Experts	feel	demand	for	a	Zika	vaccine	will	remain	strong	because
of	 the	 fact	 the	 virus	 can	 trigger	 devastating	 birth	 defects	 when	 a
foetus	 is	 infected	 in	 the	womb.But	 the	 sheer	 unpredictability	 of
Zika	is	another	huge	hurdle	for	vaccine	development.
Nobody	 really	 knows	 right	 now	 if	 this	 is	 going	 to	 be	 an	 endemic
virus	like	is	seen	with	dengue	and	yellow	fever	or	if	it’s	going	to	be
an	epidemic	virus	that	spreads	through	a	population	and	leaves
everyone	immune	like	chikungunya.
GSK	 has	 what	 it	 hopes	 is	 a	 solution	 to	 the	 difficulty	 of	 creating
vaccines	to	respond	to	new	disease	threats.It	is	developing	a	type
of	 messenger	 RNA	 vaccine	 platform	 that	 harnesses	 the
mechanics	 of	 human	 cells,	 prompting	 them	 teach	 the	 immune
system	to	see	Zika	as	a	threat.
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How	is	the	situation	in	the	United	States?

There	were	16	cases	of	mosquito-transmitted	Zika	reported	in	the
mainland	 U.S.	 as	 of	 August	 5th,	 and	 health	 officials	 have	 traced
most	to	a	square-mile	area	north	of	downtown	Miami,	Florida.
The	vast	majority	of	the	1,825	Zika	cases	in	the	U.S.	have	involved
travellers	to	more	severely	affected	countries.
With	the	Florida	outbreak,	business	executives	are	hoping	the	Zika-
caused	slowdown	in	other	regions	won’t	come	to	the	U.S.	as	well.
Business	 and	 government	 leaders	 are	 hoping	 the	 Florida	 cases
won’t	morph	 into	 the	kind	of	 epidemic	 seen	 in	 South	and	Central
America,	 where	 thousands	 of	 infections	 have	 occurred,	 leaving
hundreds	of	babies	with	severe	birth	defects.
The	 threat	 of	 a	 wider	 epidemic	 looms	 over	 public	 health	 and
businesses.	Hotel	chain	Marriott	International	Inc.’s	second-quarter
revenue	per	available	room	-	a	key	measure	of	rates	and	occupancy
-	dropped	2.6	per	cent	 in	 the	Caribbean	and	Latin	America	 from	a
year	earlier.
Concerns	 about	 the	 virus’s	 spread	 in	 Brazil	 have	 also	 hurt	 results
from	Hyatt	Hotels	Corp.	in	Rio	de	Janeiro.
American	 Airlines	 Group	 Inc.,	 Delta	 Air	 Lines	 Inc.	 and	 United
Continental	Holdings	Inc.	have	all	seen	yields,	the	average	fare	per
mile,	to	and	from	Latin	America	drop	to	2009	lows	amid	contraction
and	Zika	fears	in	the	region.

((( 	)))
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S&T	-	The	star	that	keeps	getting	more	mysterious

A	star,	named	KIC	8462852,	located	about	1480	light	years	from	earth
has	been	capturing	the	imagination	of	even	the	staunchest	of	scientific
minds.	 The	 unusual	 dip	 in	 its	 luminosity	 cannot	 be	 explained	 with
traditional	 knowledge.	 Among	 the	 many	 hypotheses	 suggested	 to
explain	this,	the	one	that	stands	out	is	of	alien	life	intelligence.	Knappily
takes	a	deep-dive	into	the	cosmic	mist	surrounding	the	star.
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What	is	this	fantastic	theory?

Scientists	 found	 unusual	 fluctuations	 in	 the	 light	 from	 the	 star	 KIC
8462852	in	the	period	between	2011	and	2013.	The	star	made	headlines
when	 Jason	 Wright,	 an	 astronomer	 at	 Pennsylvania	 State	 University,
announced	 that	 an	 advanced	 extra-terrestrial	 civilization	 could	 be
responsible	for	the	unusual	luminosity	dips;	specifically,	that	it	could
be	a	mega-structure	like	a	Dyson	sphere	erected	around	the	star	that	is
blocking	the	light.

What	is	a	Dyson	sphere?

It	 is	 a	 mega-structure	 consisting	 of	 a	 shell	 of	 solar	 collectors	 (or
habitats)	around	a	star	capturing	almost	all	of	its	energy.	It	was	first
explored	 as	 a	 thought	 experiment	 in	 1960	 by	 physicist	 and
astronomer,	Freeman	J.	Dyson,	hence	the	name.
Dyson	 proposed	 that	 such	 a	 sphere	 would	 become	 a	 logical
eventuality	 due	 to	 the	 escalating	 energy	 needs	 of	 a	 ‘technological
civilization’	 and	 would	 be	 a	 necessity	 for	 its	 long-term
survival.Dyson	 proposed	 that	 searching	 for	 evidence	 of	 the
existence	of	such	mega-structures	might	lead	to	the	discovery	of
advanced	civilizations	elsewhere	in	the	galaxy.

And	now,	this	observation	of	the	star	seems	to	be	a	case	that	would	have
interested	 Dyson.	 The	 theory	 is	 that	 the	 erratic	 luminosity	 dips	 are
due	 to	 the	 presence	 of	 a	 Dyson	 sphere	 installed	 by	 an	 alien
civilization.

Among	other	explanations	for	this	observation,	the	strong	ones	are	a	1)
changes	 in	 instruments	 used	 for	 observation	 and	 2)	 a	 giant	 comet
fragmented	into	thousands	of	smaller	comets.
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Why	did	this	theorizing	begin?

Let’s	understand	the	relevant	basics	of	star	gazing.

Light	 curves	 are	 graphs	 that	 show	 the	 brightness	 of	 an	 object	 over	 a
period	 of	 time.	 They	 are	 valuable	 for	 understanding	 the	 events
happening	within/around	them.

Light	 curves	 of	 stars	 are	 observed	 to	 identify	 the	 presence	 of
exoplanets.	 Any	 planet	 which	 orbits	 a	 star	 outside	 of	 our	 solar
system	is	called	an	exoplanet.
Any	dip	 in	 the	 light	 curve	of	 a	 star	 is	 a	 sign	 that	 another	 celestial
object	 has	 passed	 in	 front	 it	 (called	 a	 transit).	 The	 object	 is
confirmed	 to	 be	 an	 exoplanet	 if	 these	 dips	 are	 found	 in	 regular
intervals	 and	 by	 the	 same	 amount.	 These	 dips	 are	 observed
frequently	and	they	block	at	most	1	per	cent	of	the	star’s	light	and
have	revealed	thousands	of	exoplanets.

Among	them,	KIC	8462852	was	an	outlier.	Its	light	dipped	by	as	much
as	20	per	cent	and	didn’t	conform	to	any	regular	time	intervals.	Transits
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last	 for	 a	 few	hours	but	one	of	 this	 star’s	dips	 lasted	 for	 a	week.	Also,
these	 dips	 observed	 weren’t	 regular	 clean	 U	 shaped,	 but	 were
asymmetrical.All	 these	 indicate	 that	 this	 signature	 couldn’t	 have
been	caused	by	a	planet.

The	 only	 strong	 contender	 among	 all	 suggested,	 is	 that	 a	 swarm	 of
thousands	of	comets	could	be	blocking	the	light.

When	was	this	discovered?

The	first	dip	was	observed	in	May	2009.	This	lasted	for	almost	a	week.	It
was	 asymmetrical	with	 a	 strange	 slope.	 This	 indicated	 that	 the	 object
blocking	the	light	was	not	circular.

There	were	a	few	more	dips	but	nothing	extraordinary	was	observed	for
a	couple	of	years.

The	next	dip	was	observed	in	March	2011	when	it	dropped	by	15%
compared	 to	 any	 planet	 which	 makes	 a	 maximum	 of	 1%	 but	 it
snapped	back	to	normal	in	a	matter	of	days.
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February	 of	 2013	 showed	 a	 huge	 variation	 in	 curves.	 These	 dips
had	 variable	 shapes	 –	 narrow	 and	 broad	 and	 they	 had	 variable
durations-	few	lasted	for	a	couple	of	days	and	few	for	a	week.	A	few
curves	 had	 an	 ‘up-and-down	 dance’	 as	 if	 more	 than	 one	 event
caused	 a	 superimposition	 for	 the	 dip.	 This	 was	 also	 when	 the
deepest	dip	of	20%	was	observed	in	the	luminosity	–	which	means
that	whatever	is	blocking	the	light	has	to	have	an	area	that	was
more	than	1000	times	the	size	of	the	earth.

A	 recent	 paper	 by	 Caltech’s	 Ben	 Montet	 and	 the	 Carnegie	 Institute’s
Joshua	Simon,	looked	at	data	from	Kepler	space	telescope	that	was	used
to	 observe	 the	 star	 for	 four	 years.	 It	 found	 that	 light	 dipped	by	 about
0.34	per	cent	per	year	during	the	first	1,000	days	it	was	observed,	and
then	dipped	by	more	than	2	per	cent	in	the	next	200	days.

That	 rate	 of	 dimming	 can’t	 easily	 be	 explained	 by	 comet	 swarms
passing	over	the	front	of	it	or	the	effects	of	a	warped	star.	The	paper
doesn’t	provide	any	evidence	for	a	Dyson	sphere	either	making	the
mystery	murkier.

It	 is	 notable	 that	 given	 that	 the	 star	 is	 1480	 light	 years	 away	 from	us,
whatever	we	are	observing	now	has	happened	~1500	years	back	 in
earth	time. KNAPPIL
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Where	is	the	action	taking	place?

KIC	8462852	is	located	in	the	constellation	Cygnus,	approximately	1480
light	years	from	earth.

The	telescope	that	picked	up	the	star	is	in	the	Kepler	space	observatory
that	was	launched	in	March	2009,	into	an	earth-trailing	heliocentric	orbit
to	find	habitable	planets	in	space.	It	is	the	data	and	light	curves	from	this
observatory	that	are	being	analysed.

To	 explore	 the	 possibility	 of	 extra-terrestrial	 intelligence,
astronomers	at	 the	SETI	 (Search	 for	Extra-Terrestrial	 Intelligence)
in	 California	 are	 analysing	 the	 star	 with	 Allen	 Telescope
Array.However,	so	far,	they	have	not	detected	any	radio	signals
that	would	indicate	the	presence	of	an	alien	civilization.
SETI	 International	 in	 San	 Francisco	 has	 also	 failed	 to	 detect	 laser
signals	from	the	star.
To	 accommodate	 the	 possibility	 of	 ET	 not	 signalling	 at	 radio
frequencies,	 search	 for	 brief	 but	 powerful	 laser	 pulses	 are	 being
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observed	by	Boquete	Optical	SETI	Observatory	in	Panama,	part	of
a	global	network	of	optical	SETI	observatories.

Who	is	conducting	the	studies?

The	unusual	behaviour	of	the	star	KIC	8462852	was	first	brought	to	light
by	the	American	astronomer	Tabetha	S.	Boyajian	in	the	paper	Where’s
the	 flux?	 in	 September	 2015.	 This	 star	 has	 hence	 been	 colloquially
named	Tabby’s	Star,	in	her	honour.	The	observation	was	confirmed	by
citizen	scientists	of	the	Planet	hunters	program.

Citizen	 science	 means	 public	 participation	 in	 scientific	 research.
The	primary	goal	of	 the	Planet	hunters	program	 is	 to	 find	planets
using	human	eyes.	Users	analyse	data	from	the	NASA	Kepler	Space
Mission	to	do	that.

Jason	 Wright,	 an	 astronomer	 at	 Pennsylvania	 State	 University,
announced	 that	 an	 advanced	 extra-terrestrial	 civilization	 could	 be
responsible	for	the	signal	in	the	later	part	of	last	year.

To	 understand	 this	 star	 further,	Bradley	 Schaefer,	 at	 Louisiana	 State
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University	 in	 Baton	 Rouge,	 probed	 the	 star’s	 behaviour	 over	 the	 past
century	by	 looking	at	old	photographic	plates	 that	captured	 light	 from
the	 region	 in	 the	 period	 from	 1890	 to	 1989.	 More	 than	 1200	 images
revealed	that	Tabby’s	star	gradually	dimmed	by	as	much	as	15	per	cent
over	the	course	of	a	century.

Bradley’s	work	was	 called	 to	 debate	 until	Montet	 and	 Josh	 Simon
realised	 that	 an	 answer	 might	 be	 hidden	 within	 the	 Kepler	 data
where	they	discovered	that	light	dipped	by	about	0.34	per	cent	per
year	during	the	first	1,000	days	it	was	observed,	and	then	dipped	by
more	than	2	per	cent	in	the	next	200	days.

How	can	the	alien	hypothesis	be	validated?

The	 results	 of	 the	 research	 conducted	 mean	 that	 the	 star	 undergoes
three	 types	 of	 dimming:	 the	 deep	 dips	 that	 first	 made	 it	 famous,	 the
relatively	slow	decline	observed	by	Schaefer	and	verified	by	Montet	and
Simon,	 and	 the	 intermediate	 rapid	 decline	 that	 occurred	 over	 a	 few
hundred	days.

“We	 can	 come	 up	 with	 scenarios	 that	 explain	 one	 or	 maybe	 two	 of
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these,	but	there’s	nothing	that	nicely	explains	all	three,”	says	Montet.

Unfortunately,	SETI	also	did	not	 find	any	radio	signals,	and	 the	optical
signals	 found	 were	 less	 than	 encouraging.	 No	 optical	 signal	 of	 a
particular	 period	 pattern	 was	 measured,	 and	 the	 power	 of	 the	 light
pulsing	from	Tabby’s	Star	didn’t	seem	characteristic	of	a	laser	signal.

In	 the	 meantime,	 astronomers	 will	 continue	 to	 monitor	 the	 star.	 A
successful	 crowdfunding	 campaign	 earlier	 this	 year	 raised	 over
$100,000,	 allowing	 astronomers	 to	 secure	 time	 at	 the	 Las	 Cumbres
Observatory	Global	Telescope	Network,	where	 they	can	observe	 the
star	for	a	year.

The	hope	is	that	Tabby’s	star	will	soon	drastically	dim	and	they	will	be
able	 to	 swing	 different	 ground-based	 and	 space-based	 observatories
towards	it.	Catching	a	transit	in	as	many	wavelengths	as	possible	should
help	 pin	 down	 what	 is	 interfering	 with	 the	 star	 –	 be	 it	 a	 swarm	 of
comets,	an	alien	megastructure,	or	something	else	entirely.

Right	now,	all	we	know	is	that	we	don’t	know.

((( 	)))KNAPPIL
Y

930



S&T	-	Abolishing	ageing,	defeating	death

With	advances	in	gene	manipulation	and	regulation,	stem	cell	therapy
and	drug	development,	we	might	be	on	the	way	towards	unprecedented
longevity.	While	immortality	in	itself	may	take	time	to	achieve,	results
are	being	 claimed	 from	active	 research	 in	 reversing	and	halting	aging
effects.	 Big	 technology	 companies	 are	 putting	 in	 their	 billions	 to
conquer	 the	ultimate	 reality	of	 life	 -	death.	Knappily	explores	 if	death
can	ever	be	defeated.KNAPPIL
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What	gives	us	hope	that	death	can	be	delayed?

A	better	understanding	of	aging	facilitated	by	scientific	research	has
led	 to	 the	discovery	of	 candidate	drugs	and	 techniques	 that	might
slow	down	and	even	reverse	this	inevitable	process.
But	 even	 as	 scientists	 continue	 in	 their	 quest	 of	 understanding
aging,	 there	are	already	drugs	used	 for	other	purposes	 that	might
enhance	longevity.So	while	 the	current	authentic	record	 for	 the
oldest	 person’s	 age	 is	 122	 years;	 that	 might	 be	 the	 average
lifespan	in	future.
While	some	scientists	are	trying	to	tackle	our	genes	head	on,	others
are	working	on	modifying	an	aging	cell’s	behaviour	through	special
molecules	and	yet	others	are	seeing	if	they	can	extend	the	stem	cell
revolution.
The	 presence	 of	 candidate	 drugs	 and	 techniques	 to	 work	 and
develop	on	gives	hope	 that	we	may	 find	out	how	 to	put	off	 aging
faster	than	we	think.

Why	cannot	we	live	forever?

One	species	–	Turritopsis	dohrnii	 (better	known	as	 the	 Jelly	Fish)	are
endowed	with	 immortality	 theoretically.	 That	means	 their	 lifecycle	 is
characterized	 by	 larvae	 (colony)->	 polyps	 (colony	 attached	 to	 the	 sea-
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floor)->	medusae(free-swimming	and	 solitary	 )->	 sexual	maturity.By	 a
quirk	of	nature,	they	are	able	to	revert	to	the	polyp	stage.	However,
most	fish	are	unable	to	continue	this	process	indefinitely	because	they
fall	victim	to	predators	and	disease	in	the	medusa	stage.

No	 other	 species	 is	 favoured	 by	 nature	 as	 this	 unique	 species	 of
jellyfish	and	as	humans,	 the	most	we	can	do	so	 far	 is	control	how
we	nurture	our	body	and	mind	and	 take	help	 from	biotechnology
and	medicine	to	lengthen	our	lifespan.
Our	 biological	 timetable	 inevitably	 leads	 to	 death	 as	 the	 last
period.	The	symptoms	of	aging,	-	which	in	our	case	seem	to	suggest
that	 the	 body	 is	 getting	 bored	 of	 marching	 on	 -	 start	 as	 early	 as
teenage.	While	the	rate	at	which	aging	happens	can	be	manipulated
to	a	certain	extent,	preventing	it	hasn’t	been	possible	so	far.
Negative	effects	of	the	internal	environment	are	said	to	accumulate
throughout	 youth	 and	 begin	 to	manifest	 beyond	 a	 threshold.	Our
cells	become	more	susceptible	to	these	effects	with	age	resulting	in
deterioration	 followed	 by	 death.	 This	 has	 been	 questioned	 by
research	 findings	 and	 the	 definite	 answer	 for	 why	 we	 age	 is	 still
unknown.
Then	 there	 always	 exist	 accidents	 brought	 about	 by	 man-made
errors	and	natural	catastrophes.

There	are	also	several	ethical	arguments	for	why	we	should	not	live
forever.	These	are	based	on	visualizing	what	the	biological	advantage	of
aging	 coupled	 with	 a	 shrinking	 young	 population	mean	 for	 all	 of	 us.
Another	 concern	 that	 has	 disturbed	 even	 mythologies	 is	 what	 if
immortality’s	 benefits	 would	 lose	 out	 to	 the	 horrendous	 effects	 of
unlimited	aging.
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When	is	stem	cell	therapy	of	help?

Two	 categories	 of	 stem	 cells	 are	 known	 to	 re-introduce	 the
regenerative	 prowess	which	 shows	 potential	 in	 curing	 age-related
diseases	–	the	adult	somatic,	tissue-specific	cells	and	embryonic
stem	cells	which	can	differentiate	on	and	on	into	most	cell	types	of
the	 body.	 Clinical	 side-effects	 and	 ethical	 constraints	 exist	 but
scientific,	public	and	political	interest	fuels	stem	cell	research.
Hematopoietic	 cells	 (adult	 stem	 cells	 that	 can	 differentiate	 into
cells	 of	 any	 blood	 type)	 find	 clinical	 uses	 such	 as	 bone	 marrow
transplantation.	 Apart	 from	 such	 uses,	 research	 can	 utilize	 stem
cells	to	better	understand	the	effect	of	aging	as	studies	have	shown
a	 strong	 correlation	 between	 growing	 old	 and	 deterioration	 of
stem	cells.
Stem	cell	research	has	also	led	to	the	discovery	of	promising	effects
of	 an	 embryonic	 stem	 cell	 gene	 known	 as	 Nanog.	 Experiments
showed	 that	 Nanog	 could	 activate	 latent	 cell	 processes	 that	 could
prevent	 symptoms	 of	 aging	 such	 as	 weak	 bones	 and	 clogged
arteries.
Nanog-boosted	 cells	 trigger	 previously	 inactive	 proteins	 to	 build
cytoskeletons	–	a	requirement	for	adult	stem	cells	to	form	smooth
muscles	 that	 contract.	 This	 eventually	 helps	 cells	 recover	 their
regenerating	 power.	 There	 is	 also	 evidence	 to	 suggest	 that	 Nanog
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could	benefit	cardiac,	skeletal	and	other	muscle	types	as	well.
Nanog	 was	 tried	 successfully	 on	 cells	 isolated	 from	 aged	 donors,
cells	 aged	 in	 culture,	 and	 cells	 isolated	 from	 patients	 with
Hutchinson-Gilford	progeria	syndrome.
Researchers	 are	 now	 focused	 on	Nanog-like	 drugs	 to	 see	 if	 the
ageing	within	a	body	can	also	be	reversed.	Potential	applications
are	 said	 to	be	 “everything	 from	 atherosclerosis	 and	 osteoporosis	 to
Alzheimer’s	disease.”

Where	will	we	feel	the	effects	of	increased	lifespan?

It	 is	 anticipated	 that	 the	 effects	will	 be	more	 drastic;	 even	 if	 they
happen	 over	 a	 longer	 time	 than	 effects	 of	 the	 first	 phase	 of
longevity	brought	about	by	improved	sanitation	and	advances	in
medicine	that	equipped	us	to	ward	off	diseases	which	were	brought
about	by	addressing	external	factors.
People	 will	 have	 second	 and	 third	 careers,	 giving	 them	 more
avenues	to	find	their	passions	and	pursue	them.	Those	who	are	now
referred	to	as	senior	citizens	and	associated	with	physical	infirmities
will	achieve	a	level	of	independence	due	to	good	health.	People	over
generations	will	 contribute	 to	 a	more	 diverse	 and	 arguably	more
democratic	society.
Social	 structure’s	 elements	 like	 family	 and	 relationships	 are
expected	 to	 blur	 fairly	 well-defined	 boundaries	 and	 increased
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freedom	 to	 make	 and	 walk	 out	 from	 relationships	 will	 make
transient	relationships	natural.
Economic	inequality	would	again	topple	in	favor	of	rich	who	can
reach	the	treatments	and	reap	its	benefits	the	earliest.	Also,	 the
fate	of	younger	people	in	jobs,	education	etc.	will	be	precarious.
Our	planet	is	likely	to	wear	out	sooner	from	having	to	sustain	a	race
that	has	utter	disregard	 for	nature	and	shows	no	 signs	of	wearing
out.

Who	can	help	you	escape	death	forever?

Scientists	 place	 a	 50	 percent	 chance	 that	 therapies	 that	 could
achieve	 what	 by	 today’s	 standards	 would	 be	 a	 miracle	 will	 be
developed	within	25	years.
Researchers	are	actively	working	on	tissue	engineering,	stem	cell
therapy	and	molecular	regenerative	medicine	to	build	full-fledged
treatments.	 These	 are	 first	 expected	 to	 be	 tried	 on	 middle-aged
parents	to	boost	their	quality	of	life	for	the	next	thirty	years.	In	the
meanwhile,	 therapies	 would	 have	 developed	 to	 be	 again	 tried	 on
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this	first	batch	of	patients.
In	 essence,	 you	 will	 not	 beat	 death	 in	 one	 go.	 You	 will	 undergo
therapy	to	hold	on	to	your	health	for	20-30	years.	Meanwhile,	more
advances	 will	 be	 made.	 You	 will	 now	 be	 healthy	 for	 30-40	 more
years.	In	this	process,	at	some	point,	medical	advances	will	reach	a
stage	where	it	will	be	possible	to	keep	you	on	earth	forever.	If	you
like	it	so	much.
Would-be	 stakeholders	 are	 actually	 investing	 efforts	 to	 facilitate	a
hold-on	 situation	 for	 the	 now-dead	 people	 who	 can	 comeback
once	we	have	advanced	to	the	stage	to	defeat	death.

How	is	the	hunt	for	the	elixir	of	life	doing?

Like	 Artificial	 Intelligence	 (AI),	 anti-aging	 research	 has	 raised
concerns	 of	 future	 repercussions,	 though	not	 to	 the	 same	degree.
Nevertheless,	 active	 research	 continues	 and	 has	 led	 to	 by-passing
rules.
One	such	controversial	case	that	made	news	was	biotech	company
BioViva’s	attempt	of	its	experimental	gene	therapies	that	had	not
undergone	 pre-clinical	 trials	 on	 the	 volunteer	 Elizabeth	 Parrish,
who	happens	to	be	the	chief	executive	of	BioViva.
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Researchers	 in	 Japan	 found	 last	 year	 that	 gene	 regulation	 could
reverse	 the	 respiratory	 effects	 of	 aging	 in	 human	 fibroblast	 cells.
This	 finding	dispelled	an	older	 theory	of	aging	and	also	 raised	 the
question	if	epigenetic	regulation	(addition	of	chemical	structures	or
proteins,	which	alter	the	physical	structure	of	the	DNA,	resulting	in
genes	 turning	 on	 or	 off.	 Unlike	 mutations,	 these	 changes	 do	 not
affect	the	DNA	sequence	itself)	could	also	control	aging	in	humans.
Technology	 companies	 and	 their	 founders	 are	 investing	 big
bucks	on	anti-ageing	research	too.	Co-founders	of	Google,	PayPal
and	 Microsoft	 have	 donated	 to	 research	 institutes	 that	 focus	 on
specific	 aging	 problems	 as	 well	 as	 anti-ageing	 research.	 These
companies	also	back	companies	conducting	research	on	increasing
human	lifespan.
Calico	 is	 an	 independent	 research	 and	 development	 biotech
company	 established	 in	 2013	 by	 Google	 and	 Arthur	 D.	 Levinson
with	 the	 goal	 of	 combating	 aging	 and	 associated	 diseases.	 In
Google’s	 2013	 Founders’	 Letter,	 Larry	 Page	 described	 Calico	 as	 a
company	focused	on	“health,	well-being,	and	longevity.”

In	September	2013,	TIME	magazine’s	featured	article	was	titled	 ‘Google
vs.	Death’.	Though	it	made	for	a	good	headline,	Google	would	rather	not
fancy	 being	 a	 competitor	 to	 the	 ultimate	 winner	 in	 any	 life	 story	 –
DEATH.

((( 	)))
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S&T	-	The	fifth	force	rises

A	 team	of	physicists	at	 the	University	of	California,	 Irvine	 (UCI)	have
released	 evidence	 claiming	 that	 there	may	be	 a	 ‘fifth	 force’	 of	nature.
The	physicists	 from	UCI	believe	 that	 they	have	 found	a	 force	carrier	–
the	 “protophobic	X	 boson”	 or	 “X	 boson”.	 If	 true,	 this	 discovery	would
completely	 change	 our	 understanding	 of	 the	 universe.	 However,	 the
work	 remains	 inconclusive	 and	 more	 experiments	 need	 to	 be
conducted. KNAPPIL
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What	is	getting	the	physicists	excited?

The	 recent	 findings	 by	 theoretical	 physicists	 at	 the	 University	 of
California,	 Irvine	 (UCI)	 has	 indicated	 the	 possible	 discovery	 of	 a
previously	 unknown	 subatomic	 particle,	 according	 to	 a	 paper
published	in	Physical	Review	Letters.

They	 physicists	 have	 proposed	 a	 new	 theory	 that	 synthesizes	 all
existing	 data	 and	 determined	 that	 the	 discovery	 could	 indicate	 a
fifth	fundamental	force	and	the	particle	may	be	a	“protophobic	X
boson”.
This	discovery	would	completely	change	our	understanding	of	 the
universe,	 with	 consequences	 for	 the	 unification	 of	 forces	 and
‘dark	matter’.
The	 study	 was	 built	 upon	 previous	 research	 by	 a	 group	 of
experimental	 nuclear	 physicists	 at	 the	 Hungarian	 Academy	 of
Sciences	 who	 had	 uncovered	 a	 radioactive	 decay	 anomaly	 that
points	to	the	existence	of	a	light	particle	 just	30	times	heavier	than
an	electron.
The	UCI	team	studied	the	Hungarian	researchers’	data	as	well	as	all
other	 previous	 experiments	 in	 this	 area	 and	 showed	 that	 the
evidence	 strongly	 disfavoured	 both	 matter	 particles	 and	 dark
photons.	There	seems	to	be	another	force	at	work	here	–	 the	fifth
force.
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Why	is	this	being	deemed	a	‘revolutionary’	finding?

For	 decades	 there	 are	 only	 four	 known	 forces	 that	 govern	 the
interactions	of	matter:gravitation,	electromagnetism	and	the	strong	and
weak	 nuclear	 forces.	 If	 the	 fifth	 unseen	 force	 really	 exists	 -	 it	 has	 the
potential	to	alter	our	basic	understanding	of	the	universe.

This	discovery	might	be	a	doorway	to	eventually	creating	a	model
that	 more	 accurately	 describes	 the	 universe.	 The	 finding	 could
move	scientists	to	rewrite	the	standard	model	of	particle	physics.
It	can	be	a	big	guide	as	to	what	the	future	would	hold	by	arriving	at
the	ultimate	theory	of	particle	physics.
The	 finding	 could	 also	 help	 demystify	 mysterious	 phenomena
such	as	dark	matter.While	dark	matter	responds	to	gravity	over
large	 scales,	 scientists	don’t	 know	 the	 extent	 to	which	 it	might
interact	with	 itself	 over	 smaller	 scales.	 This	 new	 force-carrying
boson	could	provide	the	answer.

However,	much	more	work	needs	to	be	done	by	other	groups	 looking
for	 this	 particle	 before	 any	 major	 conclusions	 can	 be	 drawn	 about
whether	 this	 force	 exists,	 and	 what	 role	 it	 has	 in	 explaining	 such
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mysterious	phenomena	as	dark	matter.

When	does	the	Standard	Model	of	Physics	appear	to	be	‘broken’?

Everything	 in	 the	 universe	 is	 found	 to	 be	 made	 from	 a	 few	 basic
building	 blocks	 called	 fundamental	 particles,	 governed	 by	 four
fundamental	 forces.	 The	 Standard	 Model	 explains	 how	 the	 basic
building	blocks	of	matter	interact,	governed	by	four	fundamental	forces.
Over	 time	 and	 through	 many	 experiments,	 the	 Standard	 Model	 has
become	established	as	a	well-tested	physics	theory.

The	 Standard	 Model	 for	 decades	 has	 been	 subjected	 to	 thorough
experimental	 scrutiny	 and	 has	 survived	 several	 attacks.	 It	 has
overcome	many	of	these	experimental-theoretical	conflicts	that	particle
physicists	have	put	 forward.	However,	 there	are	 several	 shortcomings
in	the	model.

The	standard	model	fails	to	describe	‘everything’	in	the	universe
and	has	been	able	to	barely	describe	a	tiny	fraction.
The	 standard	 model	 has	 failed	 to	 explain	 the	 existence	 of	 dark
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matter,	 which	 doesn’t	 interact	 at	 all	 with	 normal	matter	 but	 can
sculpt	 the	 cosmic	 web	 of	 galaxy	 clusters	 with	 its	 massive
gravitational	influence.
It	 doesn’t	 explain	 why	 dark	 energy	 is	 causing	 the	 universe	 to
expand	at	an	increasingly	faster	rate.
The	Standard	Model	cannot	predict	the	masses	of	the	fundamental
particles	 that	 make	 up	 all	 of	 the	 luminous	 matter	 that	 we	 can
observe.

Where	have	the	efforts	to	‘break’	the	Standard	Model	failed?

There	is	no	concrete	evidence	against	the	Standard	Model	in	spite	of	all
the	big	hunts	to	look	for	dark	matter	and	dark	energy.

The	Large	 Hadron	 Collider	 which	 was	 used	 for	 searching	 at	 the
highest	energies	ever	 for	supersymmetry,	 extra	dimensions,	or	any
sign	of	a	new	particle	had	announced	that	the	one	hint	they	had	for
new	physics	totally	disappeared	with	the	new	data	they	had	taken.
The	 world’s	 most	 sensitive	 detector	 to	 dark	 matter	 candidate
particles	“WIMPS”	which	is	LUX	collaboration,	had	failed	to	detect

KNAPPIL
Y

944



even	a	single	candidate	event,	setting	the	tightest	record	limits	ever.
The	IceCube	collaboration	at	 the	South	Pole	which	was	searching
for	evidence	of	the	sterile	neutrino,	a	dark	matter	candidate	and	a
possible	key	contributor	in	the	origin	of	neutrino	masses	altogether
didn’t	find	evidence	at	all	for	anything.
The	first	results	from	the	MoEDAL	experiment	at	CERN,	 searching
for	 exotic	 particles	 known	 as	 magnetic	 monopoles	 found	 no
evidence	for	anything	resembling	a	magnetic	monopole.

So,	the	Standard	Model	will	stay	till	it	is	definitely	–	not	just	speculatively
–	proved	wrong.

Who	has	spent	a	lifetime	finding	a	method	to	this	madness?

Stephen	Hawking’s	work	on	the	origins	and	structure	of	the	universe,
from	 the	 Big	 Bang	 to	 black	 holes,	 has	 revolutionized	 the	 field	 of
cosmology.

He	suffers	 from	amyotrophic	 lateral	sclerosis	 -	 the	disease	 that’s
robbed	him	of	mobility	and	speech.
Despite	his	debilitating	illness,	he	has	done	ground	breaking	work	in
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physics	and	cosmology,	and	his	several	books	have	helped	to	make
science	accessible	to	everyone.
In	1974,	his	research	turned	him	into	a	celebrity	within	the	scientific
world	 when	 he	 showed	 that	 black	 holes	 aren’t	 the	 information
vacuums	that	scientists	had	thought	they	were.
He	demonstrated	 that	matter,	 in	 the	 form	of	radiation,	can	escape
the	gravitational	force	of	a	collapsed	star.
He	had	proposed	 that	 since	 the	universe	 boasts	 a	 beginning	—
the	Big	Bang	—	it	likely	will	have	an	ending.
Hawking	 along	 with	 fellow	 cosmologist	 Roger	 Penrose	 had
demonstrated	that	Albert	Einstein’s	Theory	of	General	Relativity	and
quantum	 theory	must	 be	united.	He	predicted	 that	 black	holes	 as
tiny	 as	 protons	were	 created,	 governed	 by	 both	 general	 relativity
and	quantum	mechanics.
He	revised	his	theory	in	2014	and	proposed	that	there	would	be	an
“apparent	horizon”	that	would	alter	according	to	quantum	changes
within	the	black	hole.
His	 life	 story	 was	 depicted	 in	 the	 2014	 film	 “The	 Theory	 of
Everything”.	That	 is	his	ultimate	aim	–	 to	 find	one	 theory	 for	 the
entire	universe.
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How	does	‘Boson	X’	interact	with	other	forces?

The	 ‘Boson	 X’	 where	 ‘X’	 means	 unknown	 does	 not	 have	 the	 same
characteristics	as	other	boson.

Since	 the	 new	 particle	 is	 so	 light,	 it	 has	 been	 hard	 to	 find	 its
interactions	which	are	very	feeble.
The	mass	of	the	X	boson	is	reckoned	by	the	physicists	to	be	smaller
than	 the	Higgs	 boson	 but	 it	quickly	 decays	 into	 a	 positron	 and
electron.
In	case	of	other	bosons	the	normal	electric	 force	acts	on	electrons
and	protons	but	this	newfound	boson-	the	fifth	force-	interacts	only
with	electrons	and	neutrons	and	ignores	protons.
The	 X	 boson	 interacts	 at	 an	 extremely	 limited	 range	 over	 a	 tiny
distance	–	only	14	femto	metres	(10	raised	to	the	power	of	negative
15).

((( 	)))
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S&T	-	Earth	2.0	closer	than	previously	thought

The	explorer-like	human	behavior	has	manifested	through	the	ages	in
wars,	 colonization	 of	weaker	 countries	 and	 setting	 up	 of	modern	 day
Multinational	Corporations.	Today,	 the	spirit	of	exploration	 focuses	on
finding	‘earth	like’	planets	in	the	Universe.	Well,	it	now	seems	that	there
is	 an	 “Earth	 2.0”	 orbiting	 Proxima	 Centauri,	 a	 red	 dwarf	 star	 that’s
located	 only	 4.25	 light-years	 away.	 Knappily	 unravels	 this	 exciting
discovery.

What	has	been	discovered?
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German	weekly	Der	Spiegel	has	announced	recently	 that	astronomers
have	discovered	an	Earth-like	planet	orbiting	Proxima	Centauri,	just
4.25	light-years	away.	The	still	nameless	planet	is	believed	to	be	Earth-
like	and	orbits	at	a	distance	 to	Proxima	Centauri	 that	could	allow	 it	 to
have	 liquid	water	 on	 its	 surface	—	 an	 important	 requirement	 for	 the
emergence	of	life.

The	 experiment	 took	 place	 on	 a	 mountain	 called	 la	 Silla	 in	 the
Atacama	 Desert	 in	 Chile,	 by	 the	 European	 Southern	 Observatory
(ESO)	using	the	Observatory’s	reflecting	telescope.
The	announcement	is	yet	to	be	made	formal	by	ESO	in	formal	press
release	and	it	is	expected	sometime	late	August.
To	have	an	exoplanet	(a	planet	revolving	a	star	other	than	the	sun)
with	any	Earth-like	qualities	so	close	 to	 the	solar	system	would	be
an	 unbelievable	 discovery,	 considering	 that	 the	 most	 Earth-like
exoplanet	 discovered	 so	 far	 is	 Kepler-452b,	 which	 is	 1,400	 light-
years	away.

What	is	Proxima	Centaury?

Proxima	 Centauri	 in	 Latin	means	 nearest	 [star]	 of	 Centaurus.It	 is	 the
nearest	known	star	to	the	Sun.

It	 is	 a	 red	dwarf	 star,	 1/8	 the	 size	 of	 the	 Sun	and	about	 4.25	 light-
years	from	the	Sun.	(1	light	year	=	distance	you	can	travel,	if	you	set
off	 at	 the	 speed	 of	 light	 for	 an	 year,	 i.e.	 at	 the	 speed	 of	 3,00,000
km/second).
Even	 though	 Proxima	 Centauri	 lacks	 in	 luminosity,	 it	 generates
random	 dramatic	 increases	 in	 brightness	 like	 flares	 because	 of
magnetic	activity.

The	newly	discovered	and	yet	unnamed	exoplanet	is	said	to	be	orbiting
Proxima	Centauri	in	an	unknown	orbit	path.
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Why,	if	true,	is	this	a	big	discovery?

The	search	for	Exo-planets	have	been	gaining	pace	since	the	last	decade.
Nearly	 3,000	 such	 possible	 planets	 have	 been	 researched,	 announced
and	most	of	them	have	fizzled	away	due	to	either	impracticality	(many
hundreds	of	light	years	away)	or	wrong	scientific	deductions.

La	 Silla,	 which	 is	 home	 to	 the	 High	 Accuracy	 Radial	 velocity
Planet	Searcher	(HARPS),	is	considered	one	of	the	most	advanced
telescopes	 to	be	“dedicated	to	 the	discovery	of	extrasolar	planets.”
The	 advancement	 in	 technology	 has	 truly	 yielded	 dividends	 in
locating	 this	 planet,	 rather	 invisible	 to	 the	 naked	 eye	 and
conventional	telescopes.

Proxima	 Centauri’s	 exo-planet	 has	 rekindled	 the	 hope	 for	 two	 main
reasons,	 i.e.	 the	 possibility	 of	 an	 Earth-like	 atmosphere	 and	 its
feasibility.

The	planet	is	at	a	distance	to	Proxima	Centauri	that	could	allow	it	to
have	 liquid	 water	 on	 its	 surface.	 Never	 before	 have	 scientists
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discovered	a	second	Earth	that	is	so	close	by.
Feasibility	 is	 another	 huge	 reason	 for	 such	 excitement.Project
Starshot	 -	a	 spacecraft	program	 -	plans	 to	send	a	 laser-sail	driven-
nanocraft	to	space	in	the	coming	years.	It	may	want	to	take	its	first
shot	at	Proxima	now.
The	 mission	 to	 reach	 this	 planet	 can	 be	 achieved	 within	 two
decades	if	all	the	approximations	of	these	space	advancements	are
fulfilled.

The	possibility	of	reaching	another	earth	like	planet	in	our	lifetime	is	a
stupendous	 prospect	 to	 look	 forward	 to.	 And	 knowing	 that	 industry
professionals	are	excited	about	it	does	lend	an	air	of	legitimacy.

When	would	a	planet	be	considered	‘earth-like’?

If	life	is	to	be	found	outside	earth,	scientsts	believe	it	will	be	found	in	the
Goldilocks	 zone.	 Goldilocks	 Zone	 is	where	 the	 planet’s	 distance	 from
the	star	is	such	that	it	 is	neither	too	hot,	nor	too	cold	to	support	 liquid
water	-	a	key	ingredient	for	life.	Astronomers	normally	search	for	rocky
planets	like	ours	in	the	Goldilocks	zones	of	other	stars.	This	zone	is	the
optimum	distance	for	habitable	life.
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The	same	procedure	was	followed	for	Proxima	Centauri,	 the	small
habitable	 planets	within	 this	 Goldilock	 zone	were	 investigated.	 In
this	 process	 this	 unnamed	 exo-planet	 was	 discovered	 within	 the
habitable	(Goldilock)	zone	of	its	star,	i.e.	Proxima	Centauri.

Talking	 about	 Earth-like	 atmosphere,	 for	 any	 planet	 to	 be	 earth-like
three	main	ingredients	are	needed:Water,	Energy	and	Organics.

Water:	 The	 search	 for	 this	 universal	 solvent	 propelled	 our
spacecrafts	to	Mars.	The	planet	moves	so	close	to	the	sun	that	liquid
water	could	exist	on	its	surface.
Energy	and	Organics:	 The	 simultaneous	presence	of	oxygen	 and
methane	would	be	enough	to	indicate	life.	Both	gases	react	with	one
another	 to	create	carbon	dioxide	and	water.	 If	 the	 levels	are	high,
then	 organisms	 like	 bacteria	 or	 algae	 that	 produce	 the	 two	 gases
must	 be	 present	 –	 it	 would	 certainly	 prove	 the	 existence	 of
extraterrestrial	life.

The	 newly	 discovered	 planet	 sports	 a	 rocky	 surface	 with	 traces	 of
terrestrial	soil.	The	quality	of	this	to	ensure	the	growth	of	flora	is	yet	to
be	determined,	but	the	photographs	are	challenging.
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Where	will	the	researchers	proceed	from	here?

Carl	Segan	said,	“Extraordinary	 claims	 require	 extraordinary	 evidence.”
Hence,	the	evidence	of	an	Earth	like	planet	has	to	be	definitive,	clear	and
loud	for	us	to	be	able	to	believe.

The	flurry	of	past	failures	of	Kepler	mission	and	coincidentally,	ESO	was
this	same	observatory	that	announced	the	discovery	of	Alpha	Centauri
Bb	back	in	2012,	which	was	also	declared	to	be	“the	closest	exoplanet	to
Earth”.	Unfortunately,	subsequent	analysis	casts	doubt	on	its	existence,
claiming	it	was	a	spurious	artifact	of	the	data	analysis.

First,	 the	 researchers	 are	 working	 overtime	 to	 triple-check	 the
findings	 for	 errors	 before	 making	 an	 unsubstantiated	 claim.	 The
calculations	and	images	are	checked	to	reconfirm	the	tiny	red	dwarf
to	be	this	exo-planet.
Secondly,	 it	 has	 to	 clarify	 the	 planet’s	 position	 in	 the	 Golilocks
zone.	Whether	 it	 lies	 in	 the	 heart	 of	 the	 habitable	 zone,	 or	 at	 the
edges,	where	conditions	are	more	tenuous.	This	crucially	decides	if
this	planet	supports	water,	organics	and	energy	to	harness	life.
Finally,	it	must	be	checked	if	Proxima’s	tendency	for	large	flares
would	 endanger	 prospects	 for	 life.	 If	 they	 did,	 the	 cosmic	 fire-
breather	would	have	evaporated	all	the	planet’s	oceans,	rivers	and
lakes.	 Hence,	 the	 researchers	 have	 sought	 time	 till	 the	 end	 of
August	 to	 make	 the	 announcement	 official	 to	 answer	 all	 these
challenges.
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Who	 is	 undertaking	 efforts	 to	 reach	 out	 to	 life	 forms	 on	 other
planets?

The	 Kepler	 space	 observatory	 was	 launched	 by	 NASA	 to	 discover
Earth-size	 planets	 orbiting	 other	 stars.	 Named	 after	 astronomer
Johannes	 Kepler,	 the	 spacecraft	 was	 launched	 in	 2009,	 into	 an	 Earth-
trailing	heliocentric	orbit.

Kepler’s	 sole	 science	 instrument	 is	 a	photometer	 that	 continually
monitors	 the	 brightness	 of	 over	 145,000	main	 sequence	 stars	 in	 a
fixed	field	of	view.	This	data	is	transmitted	to	Earth,	then	analyzed
to	detect	the	periodic	dimming	caused	by	Exo-planets	that	cross	in
front	of	their	host	star.
Since	the	turn	of	the	decade,	over	4000	exo-planet	candidates	have
been	discovered	by	the	Kepler	mission,	several	hundred	of	which
have	 been	 confirmed	 to	 be	 “Earth-like”	 (i.e.	 terrestrial).	 And	 of
these,	some	216	planets	have	been	shown	to	be	both	terrestrial	and
located	within	their	parent	star’s	Goldilock	Zones.

The	distances	of	these	Exo-planets	are	many	light	years	away,	hence	the
feasibility	 of	 reaching	 them	 in	 our	 lifetime	 depends	 on	 the	 speed	 at
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which	we	can	travel	towards	them.	One	of	the	organizations	working	on
this	 challenge	 is	 Project	 Starshot	 -	 a	 part	 of	 the	 Breatkthrough
program	 founded	 by	 Russian	 billionaire	 Yuri	 Milner	 to	 search	 for
intelligent	 life	 (with	 backing	 from	 Stephen	 Hawking	 and	 Mark
Zuckerberg)	–	Starshot	intends	to	send	a	laser-sail	driven	nano-craft
to	Alpha	Centauri	in	the	coming	years.

The	project	was	announced	on	12	April	2016	at	an	event	held	in	New
York	City	with	an	initial	funding	of	US$100	million	to	start	research.
Laser–sail	driven	craft	propulsion	requires	enormous	power:	a	laser
with	 a	 gigawatt	 of	 power	 (approximately	 the	 output	 of	 a	 large
nuclear	 plant)	 would	 provide	 only	 a	 few	 newtons	 of	 thrust.	 The
spaceship	will	compensate	for	the	low	thrust	by	having	a	mass	of	a
few	grams.	Its	components	would	be	designed	for	high	amount	of
acceleration	and	space	dust	collision.
This	craft,	they	claim,	will	be	able	to	reach	speeds	of	up	to	20%	the
speed	 of	 light.	 At	 this	 speed,	 it	 will	 able	 to	 traverse	 the	 4.37	 light
years	that	lie	between	Earth	and	Alpha	Centauri	in	just	20	years.
But	 with	 the	 possible	 discovery	 of	 an	 Earth-like	 planet	 orbiting
Proxima	Centauri,	which	lies	even	closer,	they	may	want	to	rethink
that	objective. KNAPPIL
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How	 do	 we	 differentiate	 between	 alpha-centauri	 and	 proxima
centauri?

These	two	terms	are	often	interchangeably	used	in	the	media	and	daily
life	communication.	It	is	vital	to	understand	their	differences	and	their
vitality	in	reference	to	Earth.

Alpha	Centauri	is	the	name	given	to	what	looks	like	the	closest	star	to	us
in	 the	 night	 sky.	 This	 is	 only	 when	 observed	 with	 the	 naked	 eye.	 It
actually	is	a	star	system	comprised	of	three	stars:	the	binary	star	system
of	Alpha	Centauri	A	and	Alpha	Centauri	B	which	interact	gravitationally
with	each	other,	and	Alpha	Centauri	C	which	orbits	the	two	of	them.

Alpha	 Centauri	 C	 is	 nearly	 500	 times	 as	 far	 away	 from	 Alpha
Centauri	A	as	Neptune	is	from	our	Sun	and	is	closer	to	us	than	the
binary	Alpha	 Centauri	 AB	 is.Therefore,	 it	 is	 also	 called	 Proxima
Centauri.	It	is	a	red	dwarf.
While	 the	 orbit	 of	 Proxima	 Centauri	 is	 still	 not	 verified,	 it	 is
commonly	agreed	and	accepted	that	it	orbits	Alpha	Centauri	AB.
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The	next	few	weeks	will	be	crucial	in	determining	the	course	astronomy
would	take	and	rockets	would	traverse.

((( 	)))
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S&T	-	Mars	is	the	new	Moon

China	has	unveiled	the	design	for	its	Mars	rover	that	will	be	launched
in	 2020.	 Mars	 also	 weighs	 heavily	 in	 the	 plans	 of	 NASA,	 with	 the
Opportunity	 (2004)	 and	 Curiosity	 (2012)	 rovers	 already	 roaming	Mars
and	 ISRO,	which	 had	 spectacular	 success	with	 its	Mars	 orbiter	 (2014).
Mars	is	to	this	century	what	moon	was	to	the	last.	Knappily	explores	if
China	can	win	the	race	to	Mars.

What	has	China	announced	about	its	Mars	mission?

China	National	 Space	 Administration	 (CNSA),	 the	 Chinese	 national
space	agency	 recently	unveiled	 images	of	a	Mars	 rover	which	 the
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country	plans	to	send	to	the	Mars	in	mid	-	2020.	These	images	have
created	excitement	around	the	launch.
China’s	ambitious	Mars	mission	 is	directly	under	 the	 leadership	of
President	 Xi	 Jinping.	 Hence,	 the	 endeavor	 is	 also	 crucial	 to
reinforce	his	political	leadership.
The	mission	is	designed	to	send	a	spacecraft	to	orbit	Mars,	make	a
landing	and	deploy	a	rover	(space	exploration	vehicle)	in	July	or
August	 2020,	 said	 Zhang	 Rongqiao,	 chief	 architect	 of	 the	 Mars
mission	at	a	press	conference	in	Beijing.
The	 2020	 mission	 will	 be	 launched	 from	 the	 Wenchang	 space
launch	 center	 in	 south	 China’s	 Hainan	 province.	 Chinese	 space
scientists	have	been	working	relentlessly	to	keep	up	to	the	deadline
of	mid-2020.
The	 Mars	 rover	 weighing	 around	 200	 kilograms	 is	 designed	 to
operate	 for	 three	Martian	months,	 studying	 the	 soil,	 environment
and	 atmosphere	 of	 Mars	 along	 with	 the	 planet’s	 physical	 fields,
distribution	of	water	and	ice	and	its	inner	structure.

Why	is	this	Mars	mission	crucial	to	China?
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The	 unprecedented	 success	 of	 India’s	 Mars	 Orbiter	 Mission
(Mangalyaan)	 in	 2013	 prompted	 the	 Chinese	 State	 Administration	 of
Science,	 Technology	 and	 Industry	 for	 National	 Defence	 (SASTIND)	 to
give	 more	 steam	 to	 its	 Mars	 program.	 After	 its	 first	 Mars	 shot	 was
aborted	 in	 2011	—	when	 the	 Russian	 rocket	 carrying	 the	Mars	 probe
failed	 to	 leave	 Earth’s	 orbit,	 China	 does	 not	want	 to	 put	 a	 step	wrong
with	its	2020	Mars	mission.

China	wants	to	surpass	India’s	feat	of	orbiting	Mars	by	successfully
landing	 on	 its	 surface.	 It	 also	 plans	 an	 extensive	 exploration	 of
Mars’s	surface	and	geological	conditions.
This	 is	 evident	 in	 its	 press	 conference	 “Although	we	 are	 not	 the
first	Asian	nation	to	send	a	probe	to	Mars	we	want	to	start	at	a
higher	level	(than	India).”
China	 is	 banking	 on	 the	 team	 of	 highly	 tried	 and	 successful
scientists.“We	 have	 less	 than	 five	 years	 till	 the	 launch,	 but	 we	 are
confident.	The	probe	 is	being	developed	by	 the	 team	 that	 completed
the	 Chang’e-3	 lunar	 probe”	 said	 Ye,	 an	 academician	 at	 Chinese
Academy	of	Sciences.
China	 is	 determined	 to	 overturn	 the	 bitter	 experience	 of	 the	 past
(2011)	with	a	stellar	launch.KNAPPIL
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When	did	Mars	start	to	interest	Chinese?

China	 made	 an	 initial	 but	 unsuccessful	 attempt	 to	 reach	 Mars	 in
November	 2011	 with	 its	 Yinghuo-1	 spacecraft.	 The	 Chinese
spacecraft	eventually	disintegrated	over	 the	Pacific	Ocean	as	 it	 fell
through	 the	 atmosphere.	 That	 failure	 dampened	 some	 of	 China’s
enthusiasm	for	Mars.
Starting	from	2012,	 in	 the	next	few	years	China	was	more	focused
on	lunar	missions	and	preparation	for	sending	human	flights	to	it.
This	was	exactly	the	time	when	India	launched	its	maiden	mission
to	Mars	and	succeeded	handsomely.	This	feat	was	a	crude	shock	to
China’s	ambitions	of	space	supremacy.
In	2013,	China	became	only	the	third	country	to	make	a	soft	landing
on	 the	moon	when	 its	 Chang’e	 3	 spacecraft	 successfully	 deployed
the	rover.	China	appeared	increasingly	set	on	doing	the	same	thing
on	Mars.
Also	NASA’s	discovery	of	periodic	water	flows	on	the	red	planet
appears	to	have	renewed	the	Chinese	space	agency’s	interest.
In	2015,	at	 the	17th	China	International	 Industry	Fair	 in	Shanghai,
the	 country’s	 Aerospace	 Science	 and	 Technology	 Corporation
unveiled	a	model	of	a	planned	probe	to	Mars.
Since	 then	 several	 Chinese	 news	 outlets	 have	 reported	 that	 the
country’s	 space	 program	 was	 preparing	 to	 progress	 toward	 the
launch	of	a	robotic	mission	to	Mars	in	2020.
Recently	China	has	confirmed	its	unnamed	mission	to	Mars	in	2020
by	revealing	artistic	images	of	its	Mars	rover.

Note:	The	US	is	so	far	the	only	country	to	successfully	land	a	rover	on
Mars,	albeit	a	joint	European-Russian	mission	is	now	on	its	way	there.

KNAPPIL
Y

961



Where	does	the	opposition	to	China’s	space	missions	stem	from?

China	 is	 banned	 from	 involvement	 in	 the	 ISS	 (International	 Space
Station),	 thanks	 to	 US	 lawmakers.China	 -	 arguably	 the	 third	 best
superpower	in	space	-	has	still	not	been	provided	the	opportunity	to
collaborate	with	NASA.	All	these	are	definite	signs	of	hostility	towards
Chinese	space	programs.

Here	are	some	reasons	for	this	denial:

China	 has	made	 extensive	 efforts	 to	 send	 human	 space	 flights	 to
Moon	and	 to	 get	 back	 lunar	 samples	 to	 Earth.	 These	 activities	 led
some	 US	 space	 entrepreneurs	 to	 speculate	 that	 China	 is	 making
initial	preparations	 for	building	a	human	base	on	 the	moon	by
around	2030.
China	has	invested	heavily	in	anti-satellite	technologies	that	would
destroy	or	disable	space-based	assets	in	the	event	of	conflict.
It	has	developed	potent	weapons	like	ground-based	missiles	capable
of	 destroying	 targets	 in	 orbit	 as	 well	 as	 experimental	 lasers	 and
signal	jammers	that	could	disable	or	otherwise	“blind”	satellites	that
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can	be	used	in	a	military	conflict.
The	 question	 frequently	 asked	 about	 the	 Chinese	 is:If	 they’re	 so
much	into	peace,	why	are	they	building	so	many	weapons?	Their
aggressive	 military	 advancements	 in	 space	 have	 brought	 the
suspicion	around	its	intentions.
“Monitoring	a	rapidly	developing	China	whose	language	is	unknown
to	most	Americans	and	whose	government	 is	obsessed	with	secrecy
requires	a	degree	of	speculation.	Perhaps	by	design,	China	makes	 it
hard	to	separate	fact	from	fiction	and	intent	from	aspiration,”	says	an
American	space	scientist	summarizing	the	hostility.

Note:	While	the	Outer	Space	Treaty	of	1967	prohibits	any	country	from
appropriating	space	territory	as	sovereign	territory,	the	treaty	is	rather
vague	with	regard	to	space	resource	ownership;	if	it	is	“first	come,	first
serve”	—	as	was	the	case	with	the	moon	rocks	that	the	U.S.	astronauts
brought	back	with	them	after	the	moon	landing	in	1969	—	China	could
fundamentally	follow	the	same	principle.

Who	 between	 India	 and	 China	 is	 better	 prepared	 to	 reach	 Mars
successfully?
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Popular	 joy	 erupted	 across	 India	 in	 September	 2014	 after	 its
Mangalyaan	scientific	spacecraft	successfully	achieved	orbit	around
the	red	planet.
India	 became	 the	 only	 Asian	 nation	 to	 reach	 Mars	 and	 the
world’s	first	to	do	so	in	its	maiden	attempt.	After	a	series	of	Asian
firsts	 in	 space	 for	 China,	 India	 joined	 the	 ‘space	 race’,	 more
importantly	the	‘race	to	mars’.
China’s	 preparedness:	 China	 then	 decided	 to	 buckle	 up	 with
enhanced	 concentration	 on	 Mars.	 It	 has	 invested	 heavily	 on	 the
capabilities	 to	 not	 only	 orbit	 but	 also	 land	 on	 the	 surface	 of
Mars.The	 Rover	 technology	 of	 China	 is	 touted	 to	 be	 supreme
quality	and	is	anticipated	to	come	out	with	successful	discoveries.
China	 has	 also	 fielded	 its	 best	 team	 of	 scientists	 and	 is	 using	 the
proven	equipment	for	its	Mars	mission.
India’s	preparedness:	ISRO	plans	to	develop	and	launch	a	follow-up
mission	 called	 Mangalyaan	 2	 with	 a	 greater	 scientific	 payload	 to
Mars	 between	 2018	 and	 2020.	 This	mission	will	 likely	 consist	 of	 a
lander	and	a	Mars	rover.	Mangalyaan	2	 is	planned	 to	be	 launched
after	the	Chandrayaan	2	Moon	mission	scheduled	for	2017.
India	 has	 entered	 into	 a	 strategic	 pact	 with	 CNES	 (French	 Space
Agency)	 to	 jointly	 build	Mangalyaan	 2	 by	 2020.	 Even	 NASA	 has
invited	India	to	work	jointly	for	the	future	Mars	mission.
When	 it	 comes	 to	 rovers,	 India	 will	 certainly	 be	 playing	 the
catch-up	 race	 with	 Chinese	 technology	 by	 improvising	 on	 its
indigenous	 capabilities	 and	 strategic	 tie	 ups	with	 European	 know-
hows.
The	 Rover	 design	 and	 the	 ability	 of	 launch	 vehicles	 of	 these	 two
countries	 hold	 the	 success	 of	 their	 mission	 to	 Mars	 exploration.
China	 being	 a	 state	 of	 secrecy	 makes	 it	 hard	 to	 provide	 the
comparison.
ISRO,	 India’s	 space	 agency,	 has	made	 a	 name	 for	 its	 success	 ratio
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and	 low	 costs	 of	 launches.	 Landing	 a	 rover	 on	 Mars	 will	 be	 the
toughest	challenge	ISRO	has	faced	yet.

How	important	is	Mars	to	the	future	of	human	civilization?

The	 only	 other	 two	 celestial	 bodies	 in	 orbits	 near	 the	 Earth	 are	 our
Moon	and	Venus.

There	are	 far	 fewer	vital	 resources	on	 the	Moon	and	a	Moon	Day
takes	 a	 month.	 It	 also	 does	 not	 have	 an	 atmosphere	 to	 form	 a
barrier	against	radiation.
Venus	 is	 the	 hottest	 planet	 in	 our	 Solar	 System.	 Its	 average
temperature	 is	 over	 400	 degrees	 due	 to	 the	 heat	 trapping	 layer	 it
possesses.	Topped	with	acid	rains,	life	on	Venus	is	just	not	viable.

The	closest	and	the	most	plausible	celestial	body	is	Mars.	The	conditions
on	Mars	are	very	 similar	 to	 that	of	Earth’s.	 It	has	moisture	 content	 in
soil	necessary	for	vegetation.	Previous	Mars	missions	have	also	proved
that	 there	 can	 be	water	 on	Mars.	 There	 definitely	was	water	 of	Mars
earlier.
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The	 planet	 lies	 within	 the	 optimum	 distance	 from	 the	 Sun	 thus
making	it	viable	enough	to	use	sunlight	for	solar	panels.	This	solves
a	major	problem	of	not	finding	fossil	fuel	on	Mars.
Gravity	 on	 Mars	 is	 38%	 that	 of	 our	 Earth’s,	 which	 is	 believed	 by
many	scientists	 to	be	sufficient	 for	 the	human	body	to	adapt	 to.	 It
still	needs	further	probe	if	blood	pressure	could	stabilize	under	such
conditions.
Mars	 has	 an	 atmosphere	 (albeit	 a	 thin	 one)	 that	 offers	 protection
from	cosmic	and	 the	Sun’s	 radiation.	Thus,	 the	proxy	ozone	 layer
exists	for	Mars	that	can	enable	life	on	it.
Also,	 the	day/night	rhythm	is	very	similar	 to	ours	here	on	Earth:a
Mars	day	is	24	hours,	39	minutes	and	35	seconds.
It	 is	 possible	 to	 put	 life	 on	 Mars	 with	 the	 help	 of	 technological
advancements.It	 would	 take	 just	 less	 than	 300	 days	 to	 land	 on
Mars	if	and	when	it	is	proved	that	man	can	live	on	Mars.

Thus,	Mars	–	in	all	likelihood	–	will	be	the	future	of	human	civilization
when	Earth	is	unlivable	due	to	human	intervention.

((( 	)))
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S&T	-	No	stopping	the	raiders	of	Bitcoins

The	Hong	Kong-based	Bitcoin	exchange	Bitfinex	suspended	trading	on
Tuesday	 after	 discovering	 a	 security	 breach.	 The	 hackers	 pulled	 off	 a
massive	heist	of	nearly	120,000	Bitcoins	worth	$72	million.	The	security
challenge	 for	 the	 crypto-currency	 Bitcoin’s	 world	 only	 seems	 to	 be
getting	worse	by	the	day.	One	study	suggests	 that	a	third	of	all	Bitcoin
exchanges	have	been	hacked	in	the	recent	past.
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What	is	the	latest	hack	of	Bitcoins?

Bitcoin	 is	 a	 digital	 currency	 that	 can	 be	 instantly	 transferred	 to
anyone	in	the	world.	It	was	designed	using	cryptography	to	control
the	 creation	 and	 transfer	 of	 money	 as	 opposed	 to	 relying	 on	 a
central	authority.
When	 hackers	 penetrated	 a	 secure	 authentication	 system	 at	 a
bitcoin	exchange	called	Bitfinex	earlier	this	month,	they	stole	about
$72	million	worth	of	the	virtual	currency.
The	cyber	 theft	 -	 the	second	 largest	by	an	exchange	since	hackers
took	roughly	$350	million	in	bitcoins	at	Tokyo’s	MtGox	exchange	in
early	 2014	 -	 is	 hardly	 a	 rare	 occurrence	 in	 the	 emerging	world	 of
crypto-currencies.
In	Bitfinex,	which	is	now	up	and	running	after	the	hack	on	August	2,
customers	lost	36	per	cent	of	the	assets	they	had	on	the	platform
and	were	compensated	 for	 the	 losses	with	 tokens	of	credit	 that
would	be	converted	into	equity	in	the	parent	company.

This	may	be	a	big	enough	hack	to	get	media	attention,	but	it	is	not	the
only	hack	this	year.

New	 data	 disclosed	 to	 Reuters	 shows	 a	 third	 of	 bitcoin	 trading
platforms	have	been	hacked,	 and	 nearly	 half	 have	 closed	 in	 the
half	dozen	years	since	they	burst	on	the	scene.
This	rising	risk	for	bitcoin	holders	is	compounded	by	the	fact	there
is	no	depositor’s	insurance	to	absorb	the	loss,	even	though	many
exchanges	act	like	virtual	banks.
Not	 only	 does	 that	 approach	 cast	 the	 cyber	 security	 risk	 in	 stark
relief,	but	it	also	exposes	the	fact	that	bitcoin	investors	have	little
choice	but	to	do	business	with	under-capitalized	exchanges	that
may	not	have	the	capital	buffer	to	absorb	these	losses	the	way	a
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traditional	and	regulated	bank	or	exchange	would.

Why	is	no	exchange	safe	from	hackers?

No	 technology,	 crypto-currency,	 or	 financial	mechanism	 can	be	made
safe	 from	 the	modern-day	 hackers,	 who	 seem	 to	 be	 always	 one	 step
ahead	in	the	game.

Since	 bitcoin’s	 creation	 in	 2009	 to	 March	 2015,	 33	 per	 cent	 of	 all
bitcoin	exchanges	operational	during	that	period	were	hacked.	The
figure	represents	one	of	the	first	estimates	of	the	extent	of	security
breaches	in	the	bitcoin	world.
Among	 the	 world’s	 stock	 exchanges	 security	 breaches	 are	 high,
with	hackers	attracted	to	the	large	pools	of	cash	moving	in	and	out
of	these	trading	venues.
The	 latest	 survey	 of	 46	 securities	 exchanges	 released	 three	 years
ago	 by	 the	 International	 Organization	 of	 Securities	 Commissions
and	World	Federation	of	Exchanges	found	that	more	than	half	had
experienced	a	cyber-attack.
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Because	of	the	immutable	nature	of	bitcoin	transactions	and	the
public	 nature	 of	 the	 blockchain,	 bitcoin	 continues	 to	 be	 an
appealing	target	for	hackers,	scammers	and	criminals.
Blockchain	 is	 a	 new	 form	 of	 record	 keeping	 that	 relies	 on	 a
shared	digital	 ledger.	 Bitcoin’s	 blockchain	makes	 it	 easy	 to	 track
how	 much	 bitcoin	 is	 stored	 on	 any	 single	 exchange	 and	 almost
impossible	 for	 these	 funds	 to	 be	 confiscated	 once	 they	 change
hands.
Unlike	 fiat	 currencies	 like	 the	 US	 dollar,	 which	 is	 printed	 by	 the
Federal	Reserve,	bitcoins	are	minted	by	complex	interactions	across
a	broad	global	computer	network.

Note:	Of	the	6,000	operational	U.S.	banks,	only	67	banks	experienced	a
publicly-disclosed	data	breach	between	2009	and	2015.	That	is	roughly	1
per	cent	of	U.S.	banks.	This	proves	that	banks	are	much	safer	(33	times
to	be	precise)	than	Bitcoin	exchanges.

When	was	the	biggest	Bitcoin	heist	carried	out?

In	 February	 2014,	MtGox	 Bitcoin	 exchange	 filed	 for	 bankruptcy
protection	 in	 Japan,	 with	 its	 chief	 executive	 saying	 it	 had	 lost
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nearly	half	 a	billion	dollars’	worth	of	 the	digital	 currency	 in	 a
possible	theft.
The	company’s	lawyer	said	750,000	Bitcoins	belonging	to	customers
had	gone,	along	with	MtGox’s	own	store	of	the	currency,	which	was
said	to	be	around	100,000	units.	That	number	of	Bitcoins	would	be
worth	around	$US477	million	($533	million).
MtGox	had	 liabilities	 of	 6.5	billion	yen	 ($71	million)	 and	around	a
million	users	were	affected	when	hackers	broke	into	the	exchange
in	early	February.
The	 global	 virtual	 currency	 community	 was	 shaken	 by	 the
shuttering	of	MtGox,	which	had	frozen	withdrawals	because	of	what
the	 firm	said	was	a	bug	 in	 the	 software	underpinning	Bitcoin	 that
allowed	hackers	to	pilfer	them.
Supporters	 rallied	 around,	 insisting	 that	 the	 Bitcoin	 itself	 is	 sound
and	 the	 problems	 lay	 with	 MtGox,	 which	 they	 said	 was	 badly-
managed	and	unable	to	cope	with	the	burgeoning	popularity	of	the
young	currency.
The	admission	that	such	a	huge	amount	of	the	crypto-currency	had
disappeared	 added	 to	 calls	 for	 regulation	 of	 an	 industry	 that	 took
regulators	and	bankers	by	surprise.
However,	 one	 should	 also	 note	 that	 it	 is	 not	 so	 easy	 to	 regulate
Bitcoin	because	it	is	used	outside	the	banking	system,	and	has	no
centralised	authority	behind,	as	do	regular	fiat	currencies.
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Where	 are	 the	 differences	 in	 the	 functioning	 of	 Bitcoin	 exchanges
and	banks?

With	a	bank	account,	you	have	certain	guarantees	 to	protect	your
money.	 If	 someone	 steals	 your	 bank	 card	 information	 you	 have
federal	guarantees	to	get	a	refund	for	the	fraudulent	charges	made
against	your	bank	account.
Unfortunately,	once	Bitcoin	 is	 stolen,	 it	 is	almost	 impossible	 to
recover.	 There	 is	 also	 no	 central	 clearing	 house	 that	 can	 take
responsibility	and	refund	or	guarantee	against	fraudulent	charges.
Since	 Bitcoins	 operate	 without	 a	 central	 authority,	 supply	 is
regulated	 by	 software	 as	 well	 as	 agreement	 by	 the	 network,	 and
cannot	be	manipulated	by	any	government,	bank,	organization	or
individual.
Hacking	a	centralized	exchange	is	an	easy	way	for	a	talented	hacker
to	walk	away	with	hundreds,	 thousands,	or	 in	the	case	of	Bitfinex,
over	100,000	bitcoins.
Some	 advantages	 of	 the	 Bitcoins	 include	 cheaper	 costs	 of	 sending
money	 overseas,	 fast	 transactions	 (faster	 than	 any	 inter-bank
transfer),	 inability	 to	 commit	 chargeback	 or	 credit	 card	 fraud	 (as
there	 is	 no	 physical	 number	 to	 steal),	 no	 risks	 associated	 with
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inflation	and	ability	to	mine	your	own	Bitcoins	if	you	have	enough
computing	power.
To	 fill	 the	 wallets,	 one	 can	 go	 to	 a	 Bitcoin	 exchange	 to	 convert
money	 for	 bitcoins	 or	 vice	 versa.	 Most	 exchanges	 would	 require
you	 to	 connect	with	 a	 bank	 account	 and	 the	process	 could	 take	 a
few	days.
It	is	also	worth	noting	that	once	a	payment	is	sent,	it	is	irreversible
and	can	only	be	refunded	by	the	person	who	received	the	funds.

Who	got	cyber-attacked	in	Bangladesh?

While	we	highlight	 the	vulnerabilities	of	Bitcoin	exchanges,	we	should
also	 mention	 that	 the	 banks	 are	 also	 at	 the	 receiving	 end.	 One	 case
stands	out.

Bangladesh’s	central	bank	saw	a	cyber-attack	that	let	hackers	steal
over	$80	million	from	the	institutes’	Federal	Reserve	bank	account.
A	group	of	unknown	hackers	 that	broke	 into	Bangladesh’s	 central
bank,	 obtained	 credentials	 needed	 for	 payment	 transfers	 from
Federal	Reserve	Bank	of	New	York	and	then	transferred	large	sums
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to	fraudulent	accounts	based	in	the	Philippines	and	Sri	Lanka.
The	 criminal	 group	 was	 able	 to	 steal	 a	 total	 value	 of	 about	 $80
million	 from	 the	 Federal	 Reserve’s	 Bangladesh	 account	 through	 a
series	 of	 fraudulent	 transactions,	 but	 a	 typo	 in	 some	 transaction
prevented	 a	 further	 $850	 million	 heist.This	 way	 the	 Federal
Reserve	should	consider	itself	both	unlucky	and	lucky.
Investigators	 believe	 unknown	 hackers	 installed	 some	 type	 of
malware	 in	 the	 Bangladesh	 central	 bank’s	 computer	 systems	 few
weeks	before	the	heist	and	watched	how	to	withdraw	money	from
its	United	States	account.
Although	 the	malware	 type	has	not	 been	 identified,	 the	malicious
software	 likely	 included	 spying	 programs	 that	 let	 the	 group	 learn
how	money	was	processed,	sent	and	received.
The	 malware	 in	 question	 could	 be	 a	 potential	 Remote	 Access
Trojan	(RAT)	or	a	similar	form	of	spyware	that	gave	attackers	the
ability	to	gain	remote	control	of	the	bank’s	computer.
The	 investigators	 suspect	 the	 hack	 could	 have	 exploited	 a	 “zero-
day”	flaw	as	they	are	unknown	to	vendors	as	well.
After	 this,	 the	 hackers	 were	 able	 to	 steal	 the	 Bangladesh	 Bank’s
credentials	 for	 the	 SWIFT	 messaging	 system,	 a	 highly	 secure
financial	 messaging	 system	 utilized	 by	 banks	 worldwide	 to
communicate	with	each	other.
The	Bangladesh	Bank	discovered	weaknesses	 in	 its	 systems	and	 it
could	 take	years	 to	repair	 the	 issues,	 though	 the	Federal	bank	has
denied	any	system	compromise.
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How	can	these	hacks	be	reduced?

To	help	minimize	 the	 impact	of	 these	hacks,	 researchers	Malte	Möser,
Ittay	Eyal	and	Emin	Gün	Sirer	have	come	up	with	a	proposal	called	the
“Bitcoin	 Vault”	 that	 they	 believe	 would	 make	 bitcoin	 heists	 more
difficult.

The	way	 it	works	 is	actually	straightforward:	a	user	sets	up	a	new
address	for	storing	bitcoin,	which	has	been	nicknamed	“the	vault”.
This	 is	 an	 address	 like	 any	 other	 address,	 except	 for	 one
difference:users	cannot	spend	the	bitcoins	stored	there	quickly.
What	 a	 user	 gains	 by	 limiting	 the	 speed	 at	which	 they	 can	move
these	 bitcoins	 is	 like	 a	 second	 key,	which	 the	 team	has	 called	 the
“recovery	 key”.In	 case	 of	 a	 hack,	 the	 owner	 of	 the	 vault	 can
essentially	undo	the	transaction,	reverting	the	bitcoins	in	question
back	to	the	owner.
When	a	user	decides	they	want	to	spend	their	bitcoin,	they	initiate	a
transfer.	They	then	have	to	wait	a	predefined	amount	of	time	–	set
by	the	user	at	vault	creation	–	for	the	bitcoin	to	become	spendable.
Assume	 that	 a	 hacker	 gains	 access	 to	 the	 wallet	 and	 initiates	 the
transfer	 of	 bitcoin.	He	will	 have	 to	wait	 for	 the	 predefined	 time	 –
which	is	different	for	each	person	–	before	they	actually	have	access
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to	the	bitcoin.
So	 long	as	 the	victim	uses	her	 recovery	key	during	 that	 time,	 the
hacker	loses	out	on	the	bitcoin.	And	every	time	the	hacker	tries	to
initiate	the	transfer	again,	the	user	can	use	their	recovery	key,	thus
making	 it	 improbable	 that	 the	 hacker	 would	 gain	 access	 to	 the
bitcoin.
But	 while	 this	 may	 sound	 like	 an	 easy	 way	 to	 prevent	 exchange
thefts,	 the	 negative	media	 articles	 and	 all	 the	 baggage	 that	 comes
with	these	events	mean	implementing	the	proposal	is	not	so	simple.
Because	 bitcoin	 was	 built	 specifically	 without	 transaction
reversals,	 its	 core	 software	 would	 need	 to	 be	 updated	 to
accommodate	the	feature.	Specifically,	there	would	need	to	be	an
addition	to	the	code	called	CheckOutputVerify.
Not	 all	 are	 convinced	 that	 enacting	 this	 change	 to	 bitcoin’s	 code
actually	creates	a	safer	environment.	Eric	Lombrozo,	a	Bitcoin	Core
developer	 and	 CEO	 of	 blockchain	 security	 company	 Ciphrex,	 said
that	the	best	tools	for	securing	your	bitcoins	are	dedicated	signing
programs	that	run	on	dedicated	hardware.

((( 	)))
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S&T	-	The	explosion	that	pushed	SpaceX	back

Just	when	it	seemed	even	sky	was	not	the	limit	for	Elon	Musk,	his	space
venture	SpaceX	has	been	temporarily	grounded	after	an	explosion	this
Thursday	destroyed	 its	 rocket	 as	well	 as	 a	 satellite	 that	 Facebook	was
counting	on	 to	 spread	 internet	 service	 in	Africa.	 SpaceX’s	 first	priority
now	 is	 to	 reliably	 return	 to	 flight	 for	 its	 customers,	 and	 to	 ensure	 the
highest	possible	levels	of	safety	for	future	missions.

What	happened	to	the	rocket?
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On	Thursday	morning	at	9:07	A.M.,	a	rocket	operated	by	the	aerospace
company	 SpaceX	 exploded	 on	 the	 launch	 pad	 at	 Cape	 Canaveral.	 It
happened	when	the	company	was	preparing	for	a	routine	test	firing	in
advance	of	a	planned	Saturday	 launch	 from	Cape	Canaveral	Air	Force
Station.

Damage:

Space	 X’s	 rocket	 and	 its	 payload	 -	 an	 Israeli	 satellite	 that	 was
meant	to	be	used	in	Facebook’s	effort	to	provide	Internet	service	to
poorly	connected	areas,	were	destroyed	in	this	explosion.
It	 was	 reported	 that	 this	 explosion	 shook	 buildings	 several	 miles
away.	 Undoubtedly	 Launch	 Complex	 40	 (the	 launch	 pad	 SpaceX
uses)	 would	 have	 suffered	 significant	 damage.	 Twisted	 and	 bent
metal	was	visible	to	long-range	cameras.

Reaction:

Space	X	 said	 -	 “As	 per	 standard	 operating	 procedure,	 all	 personnel
were	clear	of	 the	pad	and	no-one	was	 injured.	We	are	continuing	 to
review	the	data	to	identify	the	root	cause.”
Elon	Musk	 said	 that	 the	 explosion	 occurred	 near	 the	 upper-stage
oxygen	tank	and	occurred	during	propellant	loading	of	the	vehicle,
although	the	cause	of	the	explosion	was	still	unknown.

Purpose	of	this	routine	test:

This	routine	test	procedure	involves	holding	down	the	Falcon	9	 of
Space	X	on	its	launch	pad	and	then	igniting	its	Merlin	engines.
Although	the	test	only	runs	for	a	few	seconds,	it	tells	engineers	that
all	 9	 engines	 at	 the	 base	 of	 the	 vehicle,	 and	 the	 sub-systems	 that
support	them,	are	functioning	normally.
If	 there	 are	 no	 anomalies	 reported,	 the	 Falcon	 will	 be	 given	 the
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green	light	to	go	ahead	with	its	mission.	But	this	time,	it	is	clear	that
something	went	catastrophically	wrong.

Why	is	this	bad	news	for	SpaceX?

Although	 the	 inquiry	 is	 still	 on	 to	 find	 out	what	went	wrong,	 this
explosion	is	definitely	bad	news	for	one	of	the	most	ambitious-ever
private	space	programs	ever.	This	is	because	the	explosion	could
jeopardize	the	prospects	of	SpaceX	as	well	as	future	space	travel
by	its	rivals.
Immediate	concerns:	Repairs	to	the	launch	pad	are	just	a	part	of	its
immediate	 problems.	 The	 company’s	 launch	 schedule	 will
definitely	 get	 delayed	by	many	weeks	 at	 least,	 as	 engineers	 try	 to
understand	 what	 happened	 and	 to	 correct	 any	 procedural	 errors
and	hardware	failures.
Impact	on	Future	missions:	 SpaceX	aims	at	cheap,	 frequent	and
distant	 space	 travel.	 It	 is	 in	 the	 process	 of	 creating	 a	 new	 era	 of
reusable	rockets	and	affordable	private	space	travel	and	has	used	its
Falcon-9	 rocket	 to	 take	 supplies	 to	 the	 International	 Space	 Station
(ISS).	In	December	last	year,	it	successfully	landed	a	Falcon-9	back
on	 Earth	 after	 a	 mission	 to	 launch	 orbiting	 satellites	 -	 a	 first	 in
rocketry.	 Explosions	 like	 this	 will	 trigger	 safety	 and	 reliability
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concerns	 about	 SpaceX’s	missions.Currently,	 SpaceX	 has	 9	more
scheduled	launches	for	2016.
A	 long	 way	 to	 Mars:	 Elon	 Musk,	 CEO	 Space	 X,	 is	 due	 later	 this
month	 to	unveil	his	plans	 for	a	Mars	 colony,	 and	how	 that	would
take	 effect.	 There	 had	 been	 talk	 of	 the	 first	 SpaceX	 unmanned
mission	to	the	Red	Planet	in	a	couple	of	years’	time.	That	may	not	be
possible	now,	though	Musk	will	not	cease	aiming	at	it.
Other	plans:	This	explosion	of	SpaceX’s	rocket	will	definitely	have
reverberations	 within	 the	 U.S.	 military	 too.	 This	 is	 because	 the
company	 is	working	 hard	 to	 convince	 the	Pentagon	 that	 it	 has	 a
reliable	 rocket	 system	 that	 can	 be	 entrusted	 with	 high-value
national	 security	 missions.It	 will	 now	 become	 a	 little	 harder	 for
SpaceX	to	convince	and	for	the	Pentagon	to	get	convinced.

When	did	Space	X	meet	a	similar	accident	earlier?

In	 June	 2015,	 a	 Falcon	 9	 rocket,	 CRS-7,	 carrying	 supplies	 to	 the
International	Space	Station	exploded	just	a	few	minutes	after	lifting	off
from	 Cape	 Canaveral	 in	 Florida.	 Debris	 of	 this	 vehicle	 fell	 into	 the
Atlantic	Ocean.

This	rocket	was	the	company’s	19th	Falcon	9	 launch	since	 its	2010
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debut,	 including	 6	previous	 cargo	 runs	 for	NASA	under	 a	 15-flight
contract	 worth	 more	 than	 $2	 billion.	 Space	 X	 had	 18	 straight
successes	prior	to	this	blast.
The	 problem	 occurred	 139	 seconds	 into	 the	 flight,	 just	 before	 the
first-stage	of	the	rocket	was	about	to	separate	from	the	upper-stage,
or	top	segment	of	the	Falcon-9.
After	this	explosion	-	it	took	half	a	year	for	SpaceX	to	return	to	flight.
But	 they	 returned	 in	 a	 big	 way;	 with	 their	 first	 ever	 rocket
recovery.

Response:

SpaceX	 identified	a	 two-foot	 steel	 strut	 that	was	holding	down	 the
helium	 pressure	 vessels	 that	 snapped	 due	 to	 acceleration	 force.
There	 was	 a	 mere	 0.89	 seconds	 between	 when	 a	 problem	 was
noticed	and	when	the	explosion	happened.
But	 after	 a	month	 of	 investigation,	 it	 was	 found	 that	 the	 rocket’s
failure	was	caused	by	a	structural	failure	and	could	have	been	saved
if	its	parachute	had	been	deployed.
It	was	noticed	that	if	the	command	to	open	its	parachute	was	given,
the	 loss	 could	 have	 been	 minimized.	 This	 failure	 in	 issuing	 the
required	command	was	due	to	an	older	version	of	software.
Space	X	said	that	going	forward	each	strut	will	be	individually	tested
to	 ensure	 its	 reliability	 and	 the	 software	 program	 will	 also	 be
updated	to	deploy	parachutes	more	quickly	to	try	to	save	the	space-
crafts.
In	 response	 to	 this	 explosion,	 the	 US	 space	 agency	 (NASA)	 said
that	 important	 supplies	 were	 lost	 but	 the	 orbiting	 lab’s	 crew	was
safe.
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Where	will	this	explosion	impact	the	space	industry?

With	 this	 explosion,	 the	 entire	 space	 industry	will	 be	worrying	 about
three	 aspects.	 These	 are	 the	 questions	 the	 space	 industry	 has	 to	 face
every	time	a	rocket	explosion	occurs.

The	first	is	about	the	damage	caused	during	explosion	and	the	root
of	the	cause.	The	second	concern	is	about	potential	schedule	delays
that	 this	 explosion	 will	 cause	 and	 the	 effect	 on	 the	 customers
(Facebook	in	this	case).	Finally,	this	will	trigger	the	questions	on	the
reliability	of	the	launch	provider	(SpaceX	in	this	case).
Damage	assessment:	In	this	case,	the	rocket	and	the	payload	were
destroyed	 causing	 millions	 of	 dollars’	 of	 loss.	 In	 addition	 to	 this,
there	 is	 significant	damage	 to	 the	 launch	pad	 infrastructure.	With
this	 kind	 of	 damage,	 the	 investors,	 the	 customers	 and	 the
authorities	 will	 reconsider	 getting	 involved	 in	 future	 space
missions.
Schedule	 delays:	 How	 long	 will	 it	 take	 to	 for	 SpaceX	 to	 make	 a
comeback	 will	 be	 dependent	 on	 the	 root	 of	 the	 cause.	 If	 it	 is	 a
technical	error,	longer	delay	is	to	be	expected.	But	if	it	is	a	human
error,	 then	 the	 delay	 will	 be	 shorter.	 However,	 reputation	 as	 a
reliable	launch	provider	would	be	hurt	in	either	case.
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Reliability	concerns:	Reliability	 is	of	utmost	concern	 in	 the	world
of	 rocket	 launches.It	 will	 not	 matter	 whether	 you	 are	 the
cheapest,	if	customers	can’t	trust	you.	Explosions	of	this	kind	will
move	the	customers	towards	more	defensive	approaches	and	could
reduce	 the	 chances	 of	 a	 higher	 number	 of	 launches.	 This	 could
certainly	impact	the	profits	of	the	space	industry	as	a	whole.
This	 explosion	 reminds	 the	 industry	 of	mishaps	 like	 Challenger
and	 Columbia	 and	 investigations	 into	 them	 as	 well	 as	 how	 the
results	of	those	investigations	trickled	into	future	space	policy.
One	space	expert	appeared	optimistic	even	in	this	disaster	-	“As	we
continue	 to	 push	 the	 frontiers	 of	 space,	 there	will	 be	 both	 triumphs
and	setbacks.	But	at	 the	end	of	 the	day,	 commercial	 space	 industry
will	be	successful.”

Who	was	the	client	in	this	case?

In	 the	 explosion,	 along	 with	 the	 rocket,	 its	 payload	 -	 a	 $200	 million
satellite,	Amos-6	-	was	destroyed.

Facebook	 along	 with	 French	 satellite	 provider	 Eutelsat
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Communications	 was	 planning	 to	 use	 this	 satellite	 to	 deliver
broadband	 internet	 coverage	 for	 swathes	of	 sub-Saharan	Africa	as
part	 of	 its	 Internet.org	 initiative.	 This	 is	 an	 Israeli-built
communications	 satellite.It	 would	 have	 been	 Facebook’s	 first
satellite.	 As	 part	 of	 this	 initiative,	 the	 satellite	 was	 set	 to	 be
launched	to	geostationary	orbit.
Facebook	 founder	 Mark	 Zuckerberg,	 who	 is	 currently	 visiting
Africa,	 said	he	was	 “deeply	disappointed”	 to	 hear	 that	 the	 satellite
had	 been	 destroyed.“We	 remain	 committed	 to	 our	 mission	 of
connecting	everyone,	and	we	will	keep	working	until	everyone	has	the
opportunities	this	satellite	would	have	provided.”
Facebook	and	Eutelsat	were	paying	a	reported	$95	million	a	year	to
lease	bandwidth	on	the	satellite	for	5	years.
However,	Facebook	is	not	relying	only	on	satellites	to	accomplish	its
goal.	It	has	also	been	experimenting	with	other	technology	such	as
Aquila,	an	unmanned,	 solar-powered	plane	 that	will	be	used	 to
beam	the	Internet	into	remote	areas.	Facebook	completed	its	first
successful	Aquila	flight	in	June	2016.
Israel:	 The	 chairman	 of	 the	 Israel	 Space	 Agency,	 Isaac	 Ben-Israel
remarked,	“As	far	as	the	Israeli	communications	satellite	industry	is
concerned,	this	is	a	very	severe	blow	which	could	place	the	future	of
the	 industry	 in	doubt	 if	 it	 is	not	dragged	out	of	 the	mud.”	A	 leading
Israeli	 space	official	 said	 the	 loss	of	 the	Amos-6	 satellite,	valued	at
more	than	$200m	and	owned	by	Spacecom,	was	a	major	blow	to	the
industry.
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How	likely	is	it	that	SpaceX	will	bounce	back?

Rockets	are	complex	machines	and	there	are	high	chances	that	they	fail.
This	 SpaceX	 accident	 once	 again	 proves	 that	 spaceflight	 is	 an
inherently	risky	business.	But	SpaceX	has	built	a	reputation	on	being
smart,	cheap	and	fast.And	resilient.

Most	of	the	industry	experts	opine	that	the	company	will	bounce	back
from	this	disappointment	quickly.	This	 is	because	 it	has	 shown	before
that	it	can	bounce	back.

Its	 first	 3	 launch	 failures	 nearly	 killed	 the	 company,	 but	 since	 its
first	 successful	 launch	 in	 2008,	 the	 company	 has	 been	 a	 runaway
success.	SpaceX	has	impressed	the	entire	world	with	its	new	ideas	-
most	notably	the	attempt	to	make	the	Falcon	cheaper	by	making
it	re-usable.
Reasons	for	SpaceX	to	cheer:	The	explosion	could	have	been	more
damaging	 to	 SpaceX	 had	 it	 taken	 place	 after	 launch.	 Determining
the	cause	of	an	 in-flight	explosion	would	 take	a	 longer	 time	when
compared	 to	 a	 failure	 on	 the	 launch	 pad.	 Time	 saved	 is	 money
saved.

How	will	this	accident	affect	SpaceX	business?
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As	 of	 now,	 the	 big	 satellite	 operators	 effectively	 only	 have	 3
competitive	 companies	 to	 put	 up	 their	 spacecraft	 -	 Europe’s
Arianespace	 (Ariane-5	 rocket),	 SpaceX	 (Falcon-9)	 and
International	Launch	Services	(Proton	rocket).
The	Proton	is	grounded	because	of	yet	another	failure	this	year.	And
with	the	Falcon	now	under	investigation,	it	leaves	only	the	Ariane-
5	to	service	the	commercial	launch	manifest.
But	 now	 the	 satellite	 operators	will	 have	 to	 be	 very	 careful	 to	 be
selective	among	the	3	available	choices.	SpaceX	will	not	lose	much
of	its	business	because	of	the	credibility	it	has	established	among	its
customer	 and	 investor	 circles.	 Also,	 you	 cannot	 very	 easily	 swap
rockets	like	you	can	swap	trains.

((( 	)))
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S&T	-	Allo	world

As	if	the	world	was	not	already	inundated	with	a	surplus	of	messaging
apps,	Google	has	joined	the	fray	with	Allo	–	the	‘smarter	app’.	Allo	is	now
available	to	users,	particularly	those	who	for	some	reason	looking	for	an
alternative	to	Apple’s	iMessage,	Facebook’s	Messenger,	or	WhatsApp.	It
is	the	first	chat	app	to	use	Artificial	Intelligence,	but	instead	of	pleasing
users	this	move	is	causing	controversy.
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What	is	the	news	from	Google?

At	 the	 2016	 Google	 I/O	 (Google’s	 annual	 developer	 conference),	 it
was	announced	that	Google	will	soon	launch	an	evolved	messaging
experience	called	‘Allo’.	After	months	of	waiting,	users	are	now	able
to	 download	 and	 experience	 the	 app	 using	 their	 iOS	 or	 Android
device.
Google	 Allo	 is	 dubbed	 as	 a	 ‘smart	messenger	 app’	 that	 will	 allow
users	to	do	more,	right	from	the	chat	window.
Naturally,	users	will	be	able	to	chat	and	text	 like	they	have	grown
accustomed	 to,	 but	 Allo	 will	 also	 give	 users	 access	 to	 stickers,
photos,	doodling	and	emojis.
Perhaps	 the	 most	 interesting	 part	 of	 Allo	 is	 the	 inclusion	 of
Google’s	‘Assistant’.
For	 those	 that	 require	 a	 bit	 more	 security,	 Allo	 will	 offer	 an
‘Incognito	 Mode’	 that	 will	 encrypt	 chats	 using	 Transport	 Layer
Security	 (TLS).	 The	 secured	 chat	 sessions	 can	 also	 offer	 message
expirations.	 The	 app	will	 rollout	 globally	 over	 the	 next	 couple	 of
days	and	will	be	available	to	download	on	iOS	and	Android.
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Why	is	Allo	different	from	the	regular	chat	apps?

Allo’s	 key	 differentiator	 from	most	 other	messaging	 apps	 is	 that	 it	 is
backed	by	artificial	 intelligence.	This	enables	 it	 to	offer	 features	 that
are	largely	dependent	on	context	and	usage	history.

One	such	feature	is	Smart	Reply,	which	suggests	relevant	responses
that	 you	 can	 choose	 from	 to	 respond	 quickly	 to	messages,	 like	 a
simple	 “yes”	 in	answer	 to	 “Are	you	on	your	way?”	Smart	Reply	 is
also	programmed	to	learn	from	your	messaging	style,	so	expect	it	to
over	 time	 pick	 up	 whether	 you	 are	 more	 likely	 to	 respond	 with
“haha”	than	with	a	laughing	emoji.
The	artificial	intelligence	that	powers	Allo	is	at	its	most	prominent	in
the	app’s	Google	Assistant	feature,	which	helps	you	make	plans	with
friends	 and	 get	 relevant	 bits	 of	 information	 right	 within	 your
conversations.
You	 can	 chat	 one	 on	 one	with	 Assistant	 to	 ask	 questions	 and	 get
answers	 in	 private.	 You	 can	 also	 type	 @google	 followed	 by	 your
query	to	bring	up	Assistant	while	chatting	with	your	friends.
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Checking	movie	showtimes,	looking	up	the	address	of	a	restaurant,
and	sharing	a	YouTube	video	are	just	a	few	of	the	things	you	can	get
Assistant	to	help	you	out	with	in	Allo.
Google	 has	 also	 brought	 the	 Incognito	 private	 mode	 from	 its
Chrome	web	browser	to	Allo.	In	this	mode,	messages	are	sent	with
end-to-end	 encryption,	 chats	 are	made	more	 discreet	with	 private
notifications,	 and	 messages	 can	 be	 made	 to	 expire	 after	 a	 set
duration.

When	did	the	launch	become	controversial?

According	 to	 whistleblower	 Edward	 Snowden,	 Google	 Allo	 is
‘dangerous’	and	should	be	avoided.

Allo	promises	to	deliver	quick	conversations	with	Smart	Reply.	The
more	you	use	 it,	 the	more	 it	 improves	over	 time	 -	which	basically
means	 Google	 will	 collect	 and	 store	 as	 much	 of	 your	 data	 as
possible	and	then	use	artificial	intelligence	to	guess	your	replies.
However,	 the	efficiency	of	 time-saving	 typing	may	end	up	costing
customers	their	already	compromised	privacy.
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When	Google	 first	 announced	 the	 introduction	 of	 Allo	 earlier	 this
year	 they,	 too,	 had	 planned	 end-to-end-encryption	 in	 “Incognito
Mode”	 and	 assured	 they	 would	 only	 store	 messages	 transiently,
rather	than	indefinitely.	However,	it	now	appears	that	Google	won’t
be	doing	that	after	all.	Wednesday’s	announcement	revealed	Google
plans	 to	 store	 all	 conversations	 that	 aren’t	 specifically	 started	 in
“incognito	mode”	by	default.
By	storing	messages	in	plain	text	by	default,	government	agents
and	 cops	 can	 obtain	 search	 warrants	 and	 grab	 suspects’	 Allo
chat	logs	from	Google.	Eventually	it	turns	out	what	is	Allo’s	biggest
strength	is	also	its	biggest	weakness.

Where	will	Allo’s	competition	come	from?

Google	has	launched	its	new	mobile	messaging	app	Allo	in	a	bid	to
challenge	Facebook’s	stronghold	in	instant	messaging.
Allo	will	be	directly	competing	with	mobile-first	messaging	services
like	WhatsApp,	Facebook	Messenger,	iMessage,	Snapchat.
Facebook,	 which	 was	 also	 slow	 to	 pick	 up	 on	 the	 increasingly

KNAPPIL
Y

991



important	mobile	messaging	market,	acquired	its	way	in,	spending
$22	billion	in	2014	to	purchase	WhatsApp.
Then	Facebook	made	its	homegrown	messenger	product,	Facebook
Messenger,	 into	 a	 standalone	 product.	 Facebook	 Messenger	 now
has	more	than	a	billion	monthly	active	users,	and	WhatsApp	has
as	many.
Allo’s	 success	will	hinge	on	whether	 its	 intelligent	assistant	works,
and	most	importantly,	whether	people	like	it.
Allo’s	 mobile	 focus	 and	 consumer-centric	 features	 will	 drive
adoption	 of	 the	 app	 for	 personal	 use	 cases,	 while	 Gchat	 and
Hangouts	have	been	used	more	for	business	purposes.
With	Allo,	Google	has	corrected	the	error	of	merging	Hangouts	and
Gchat,	 instead	 building	a	 separate	 video-calling	 app	 called	 Duo,
which	launched	over	the	summer.

Who	is	the	Google	Assistant	taking	on?

Google	wasn’t	the	first	to	build	a	digital	assistant,	but	it	did	it	better
than	anyone	else.
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Assistant	 is	poised	 to	become	a	 super-smart	AI	helper,	better	 than
anything	rivals	like	Apple	or	Microsoft	have	come	up	with	so	far.
Back	 in	 2012,	Google	 launched	Google	Now,	 an	 intelligent	 service
that	 dug	 deep	 into	 Google’s	 trove	 of	 data	 called	 the	 Knowledge
Graph	to	bring	you	the	information	you	needed	when	you	needed
it.	 It	was	 clear	 that	Google	Now	was	 already	 ahead	 of	Siri,	 which
launched	the	previous	year	on	the	iPhone	4s.
Now,	 launch	of	Google	 assistant	 is	 just	 the	 first	 step.	Next	month,
Google	is	expected	to	announce	the	final	details	for	Google	Home,
the	connected	speaker	that	has	Google	Assistant	 inside.	Think	of	 it
as	Google’s	answer	to	the	popular	Amazon	Echo	speaker.
Home	 will	 be	 Google’s	 major	 push	 for	 Assistant,	 and	 it	 will
eventually	expand	into	phones,	smartwatches,	and	cars.
Google’s	vision	is	to	have	Assistant	with	you	everywhere,	not	just	on
your	 phone.	 Until	 that	 happens	 though,	 you	 can	 get	 a	 good	 idea
where	it’s	heading	with	Allo.

How	has	Allo	been	customized	for	India?

Google	has	customized	Allo	for	Indian	users	by	enabling	smart	replies	in
Hinglish.

It	 is	also	rolling	out	over	200	stickers	relevant	to	Indian	users	that
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have	been	created	by	popular	independent	artists.
Sometimes	a	“Badhai	Ho”	or	“Party	to	banti	hai”	will	prop	up	when
Indians	want	to	covey	congratulatory	messages.

India	loves	Facebook.	And	Facebook	loves	India	back.

With	Facebook	locked	out	of	China	because	the	government	doesn’t
allow	its	citizens	to	use	the	service,	India	is	a	crucial	market	for	the
company’s	growth,	with	hundreds	of	millions	of	people	yet	to	come
online.
It	is	already	the	company’s	second-biggest	market,	after	the	U.S.,	in
terms	of	Facebook	users.
Facebook	 has	 recently	 hired	 Anand	 Chandrasekaran,	 a	 former
senior	 executive	 at	 Yahoo	 Inc.	 and	 one	 of	 the	 most	 sought-after
names	 in	 Indian	 technology	 space.	 He	 will	 assume	 a	 global
leadership	 role	 working	 on	 strategies	 and	 partnerships	 for
Facebook’s	 billion-user-strong	 texting	 service.	 Google	 expects	 to
outdo	Facebook	in	winning	over	Indians.	To	succeed	in	this	mission,
it	will	have	to	do	more	than	just	offering	a	few	‘Indian’	emojis.

((( 	)))
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S&T	-	September	24,	2014:	Mangalyaan	enters	Mars	orbit

On	 this	 day,	 2	 years	 ago,	 India’s	 most	 ambitious	 space	 mission,
Mangalyaan,	created	history	as	the	craft	entered	the	orbit	of	Mars.	ISRO,
India’s	space	agency,	demonstrated	its	technological	prowess	by	making
India	 the	 only	 country	 to	 reach	 Mars	 in	 the	 very	 first	 attempt.	 The
mission	 has	 already	 served	 its	 primary	 purpose	 of	 technology
demonstration.	 Knappily	 explains	 why	 it	 is	 unfair	 to	 criticize	 a	 ‘poor
country’	for	mastering	rocket	science.KNAPPIL
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What	is	Mars	Orbiter	Mission?

The	 Mars	 Orbiter	 Mission	 (MOM)	 (Mangalyaan)	 is	 a	 space	 probe
orbiting	Mars	since	September	24,	2014.	It	is	India’s	first	interplanetary
mission.

Launch	date:	This	mission	was	 launched	on	November	5,	2013	by
the	 Indian	 Space	 Research	 Organization	 (ISRO).	 ISRO	 announced
that	MOM	successfully	entered	into	an	orbit	around	planet	Mars	on
September	24,	2014	at	7:30	a.m.	IST.
Journey:	The	MOM	probe	spent	about	a	month	in	Earth	orbit,	where
it	made	a	 series	of	 seven	apogee-raising	orbital	maneuvers	before
trans-Mars	 injection	 on	 30	 November	 2013	 (UTC).	 After	 a	 298-day

transit	to	Mars,	it	was	successfully	inserted	into	Mars	orbit	on	24th

September	2014.

Achievement:	ISRO	became	the	fourth	space	agency	to	reach	Mars,
after	 the	 Soviet	 space	 program,	 NASA,	 and	 the	 European	 Space
Agency	(ESA).	It	was	also	the	first	Asian	nation	to	reach	Mars	orbit,
and	–	perhaps	most	 importantly	 -	the	first	nation	in	the	world	to
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do	so	in	the	very	first	attempt.	It	is	the	fifth	craft	to	join	the	Mars
party	 which	 currently	 includes	 NASA’s	 recent	MAVEN	 and	 three
other	orbiters:	Mars	Odyssey,	Mars	Reconnaissance	and	the	ESA’s
Mars	Express.
Objectives:	 The	 primary	 objective	 of	 this	 mission	 is	 to	 showcase
India’s	 rocket	 launch	 systems,	 spacecraft	 building	 and	 operations
capabilities.	 Specifically,	 the	 primary	 objective	 is	 to	 develop	 the
technologies	 required	 for	 designing,	 planning,	 management	 and
operations	of	an	 interplanetary	mission.	The	secondary	objective
is	 to	 explore	Mars’	 surface	 features,	morphology,	mineralogy	 and
Martian	atmosphere	using	indigenous	scientific	instruments.
Of	the	51	such	missions,	a	mere	21	have	succeeded.	ISRO	achieved
the	near-impossible	by	taking	India	to	Mars	in	its	maiden	attempt.
MOM	 reached	Mars	 orbit	 in	 September	 2014,	 just	 over	 two	 years
after	 the	project	was	announced.	In	comparison,	NASA’s	MAVEN
reached	Mar’s	orbit	six	years	after	it	was	announced	in	2008.

Why	does	India	need	a	mission	like	this?

MOM	is	basically	an	exploring	mission	and	not	a	utilitarian	one.	There
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were	many	critics	who	asked	why	India	–	a	poor	country	–	should	spend
‘so	much’	on	space.

Here	are	 the	reasons	why	such	missions	are	not	 just	required,	but	are
indispensable	for	India.

Cheap	and	affordable	space	program:	The	amount	of	money	spent
on	this	mission	is	only	$74million,	which	is	very	 less	compared	to
similar	missions	 of	 other	 countries.	 Such	missions	will	 help	 India
develop	 affordable	 technology.	 Mastering	 such	 technologies,
especially	in	terms	of	speed	and	cost,	will	make	India	a	big	hub	for
space	projects.	This	would	mean	more	revenue	and	more	jobs.
Technology	 transfer:	 This	 is	 rocket	 science.	 Mastering	 this
technology	 gives	 us	 numerous	 tangible	 and	 intangible	 benefits.
India	 achieved	 this	 mission	 at	 the	 mere	 cost	 of	 setting	 up	 an	 IT
company.	 Not	 having	 this	 capability	would	 have	means	 spending
billions	of	dollars	on	getting	it	from	elsewhere	(if	at	all).
Inspiring	 the	next	generation:	MOM	 is	 inexpensive	 and	 quick.	 It
was	 completed	 in	 just	 2	 years	 and	 with	 little	 prior	 expertise.
Developed	countries	like	China,	Japan	and	Russia	aborted	their	Mars
missions	 due	 to	 various	 reasons.	That	 India	 achieved	 this	 in	 its
maiden	attempt	will	 inspire	the	next	generation	to	take	up	career
in	 research,	 technology	 and	 science.	 If	 it	 can	 inspire	 at	 least	 1000
children	to	take	up	‘rocket	science’,	then	it	has	fulfilled	its	purpose.
Carrying	the	legacy:	Interest	in	space	science,	celestial	objects	and
life	 beyond	 earth	 is	 not	 new.	 Indians	 were	 always	 fascinated	 by
space	 from	 times	 immemorial.	 S	 Chandrashekar	 is	 a	 Nobel
laureate	in	astrophysics.	In	ancient	India,	Aryabhatta	and	Bhaskara
had	 an	 idea	 about	 space	 and	 universe	 even	 as	 other	 civilizations
struggled	to	understand	earth.	Space	is	one	field	where	India	has
continuously	excelled.	Carrying	this	rich	scientific	 legacy	forward
is	not	just	a	matter	of	pride	but	also	of	collective	responsibility.
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Poor	 need	 not	 remain	 poor:	 India	 definitely	 should	 spend	 on
research	to	master	the	science	of	the	future.	Poor	nations	also	can
aspire	 for	 bigger	 things.	 The	 questions	 about	 poor	 conditions	 in
India	 should	 be	 directed	 to	 the	 colonial	 masters	 and	 one	 should
salute	India	for	being	more	assertive.

This	 is	 an	 investment	 in	 peaceful	 purposes	 and	 not	 in	 developing
weapons	of	mass	destruction.	When	the	space	is	ready	for	earth,	India
will	be	ready	for	space.

When	is	ISRO’s	plan	for	MOM	II	headed	to?

ISRO	 plans	 to	 develop	 and	 launch	 a	 follow-up	 mission	 called
Mangalyaan	2	with	a	 greater	 scientific	payload	 to	Mars	between	2018
and	2020.	This	mission	will	likely	consist	of	a	lander	and	a	Mars	rover.
It	 is	planned	to	be	launched	after	Chandrayaan	2	 –	 the	Moon	mission
scheduled	for	2017.

It	 will	 likely	 be	 launched	 in	March	 2018,	 when	 Earth	 and	 Mars
become	optimally	aligned	again	in	their	orbits	around	the	Sun	for	a
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craft	 to	 journey	 between	 them	 using	 a	 fuel-saving	 maneuver.
However,	no	date	has	been	officially	announced.
But,	ISRO	has	published	an	“announcement	of	opportunity”	on	its
website	 soliciting	 proposals	 from	 institutions	 around	 India	 for	 the
scientific	studies	that	the	orbiter	could	undertake.
ISRO	 is	planning	 for	 such	a	mission	after	 analyzing	 the	data	 from
MOM	I.	This	is	because	MOM	I	findings	will	play	a	significant	role	in
deciding	the	future	plans	for	similar	missions.	MOM	I	findings	once
analyzed	 with	 provide	 ISRO	 with	 their	 scientific	 agenda	 and
payloads,	and	expose	 the	 limitations,	challenges	and	opportunities
that	ISRO	has	to	face	and	tackle.
MOM	 I	 has	 been	 looking	 for	 signs	 of	 atmospheric	methane	while
studying	surface	features	–	just	like	the	NASA	MAVEN	mission	that
started	 operating	 around	 the	 same	 time.	 It	 carries	 five	 scientific
payloads	 to	 study	 the	 Martian	 surface	 features,	 morphology,
mineralogy	 and	 Martian	 atmosphere.	 Analysis	 of	 MOM	 data	 is
under	progress.
Success:	 MOM-1	 has	 successfully	 demonstrated	 India’s
technological	 capability	 for	 interplanetary	 exploration.	 This	 was
actually	the	mission’s	primary	objective.	Studying	the	planet	using
its	payload	of	scientific	instruments	is	the	secondary	mission,	which
is	in	progress	now.KNAPPIL
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Where	is	this	mission	being	criticized?

In	 2013,	 a	 report	 by	 the	 United	 Nations	 concluded	 that	 a	 third	 of	 the
world’s	poorest	people	dwell	 in	 India.	With	 the	population	destined	 to
reach	1.5	billion	by	2026,	20	million	new	jobs	are	required	each	year	to
prevent	 the	 country’s	 poverty	 from	 worsening.	 However,	 the	 Indian
economy	 is	 not	 expanding	 fast	 enough	 to	 compensate	 for	 the
population	boom.

Not	 of	 high	 priority:	 Critics	 argue	 that	 when	 many	 in	 India	 are
struggling	 to	 survive,	 amidst	 overwhelming	poverty	 and	 an	 ailing
economy,	spending	millions	on	this	mission	is	irresponsible.
Nothing	but	space	race:	MOM	is	tagged	as	India’s	attempt	to	vie	for
technological	supremacy	against	 the	Chinese.	The	situation	almost
seems	 reminiscent	 of	 the	 uncompromising	 space	 race	 fought
between	 the	 United	 States	 and	 Russia,	 which	 commenced	 during
the	mid-20th	 century.	 Though	 there	 is	 no	 race,	 if	 there	were	 one,
India	has	won	the	race	to	Mars.
Misuse	 of	 foreign	 aid:	 India’s	 investment	 in	 MOM	 has	 sparked
international	 outrage	 from	 critics	 of	 America	 and	 Britain’s	 aid
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programs.	 With	 both	 countries	 providing	 India	 with	 yearly	 aid,
some	 see	 the	 country’s	 latest	 space	 endeavors	 as	 an	 irresponsible
and	 profligate	 act,	 merely	 designed	 to	 showcase	 the	 developing
country’s	superpower	status.	 It	 is	perhaps	another	matter	 that	 the
total	aid	comes	to	nothing	as	a	percentage	of	India’s	GDP,	and	that
India	itself	is	a	big	donor.
Wrong	 timing:	 Investment	 in	 this	 mission	 was	 made	 during
recession	and	funneling	‘so	much’	money	into	‘such	missions’	when
much	 of	 the	 country	 was	 feeling	 the	 biting	 effects	 of	 the	 global
recession	raised	many	questions	about	leadership	motives.
Invest	 in	 Health:	 Although	 India’s	 Mars	 mission	 is	 cheaper	 than
American	 (and	 Chinese)	 missions	 at	 just	 $74m;	 India’s	 overall
space	program	costs	more	than	$1	billion	a	year.	But	spending	on
public	health	India	is	just	about	1.2%	of	GDP,	which	is	dismal	when
compared	 to	 other	 nations.	 According	 to	 the	 World	 Health
Organization,	 countries	 should	 invest	 around	 4%	 of	 their	 GDP	 on
health.

But

When	America	embarked	on	the	mission	to	land	on	the	Moon	in	the
1960s,	 it	 had	 plenty	 of	 issues	 like	 the	 Vietnam	 War,	 civil	 rights
movement,	inflation	and	unemployment.
The	European	Space	Agency	launched	a	satellite	despite	the	inability
to	control	religious	riots	in	Paris	and	Tottenham,	London.

A	country	with	a	2	trillion	USD	GDP	growing	at	more	than	7%,	India	is
poised	 for	 propulsion.	 If	 it	 spends	 a	 billion	 out	 of	 its	 2000	 billion	 on
space,	 it	 is	not	spending	 ‘too	much’.	 In	fact	missions	 like	this	have	the
potential	to	move	India	out	of	its	systemic	problems.
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Who	said	what	on	this	mission?

MOM	 team	 won	US-based	 National	 Space	 Society’s	 (NSS)	 2015
Space	 Pioneer	 Award	 in	 the	 science	 and	 engineering	 category.
NSS	 said	 the	 award	 was	 given	 as	 the	 Indian	 agency	 successfully
executed	a	Mars	mission	in	its	first	attempt.
Prime	Minister	Narendra	Modi	hailed	the	efforts	of	ISRO.	He	said,
“History	 has	 been	 created.	 We	 have	 dared	 to	 reach	 out	 into	 the
unknown	and	have	achieved	the	near	impossible.	Indians	are	proud
people	 despite	 our	 many	 limitations.	 The	 success	 of	 our	 space
program	is	a	shining	symbol	of	what	we	are	capable	of	as	a	nation.
We	have	 achieved	 such	 success	 despite	 less	means.	 It’s	 because	 of
the	commitment	and	dedication	of	India’s	scientists”.
Economist	 Dr.	 Jean	 Dreze	 of	 the	 Delhi	 School	 of	 Economics
questioned	the	wisdom	of	investing	resources	in	a	flag-waving	trip
to	Mars	when	the	country	faces	such	pressing	development	needs	at
home.	 He	 said,	 “Much	 as	 I	 admire	 India’s	 Mars	 mission	 as	 a
scientific	 achievement,	 I	 am	 unable	 to	 understand	 the	 urgency	 of
getting	 there.	 The	 country	 would	 be	 better	 served	 if	 the	 same
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resources,	 talent	 and	 zeal	 were	 focused	 on	 public	 health	 or	 solar
energy.	This	 is	a	prime	case	of	 trying	 to	climb	the	 ladder	 from	the
top.”n
Even	a	former	head	of	ISRO,	Dr.	G	Madhavan	Nair,	has	criticized
the	 project	 as	 a	waste	 of	 resources,	 saying	 the	 proposal	was	 half-
baked,	too	expensive	and	poorly	conceived.	He	said,	“I	feel	it	is	not
value	 for	money.	With	 regard	 to	 priorities,	we	 know	 there	 is	 severe
shortage	of	communication	transponders	in	the	country.	We	need	to
prioritize	that.”
The	BBC	 reported	 that	 unlike	NASA’s	Maven	mission,	which	 had
robot	rovers	 land	on	the	planet,	 India’s	Mangalyaan	will	study	the
Red	Planet’s	atmosphere	from	outer	space.
The	Guardian	wrote	that	while	the	Curiosity	Rover	will	attempt	to
understand	why	Mars	 lost	 its	 atmosphere,	 the	 Indian	mission	will
“study	 the	 surface	 and	 mineral	 composition	 of	 Mars,	 and	 scan	 its
atmosphere	for	methane,	a	chemical	strongly	tied	to	life	on	Earth”.

How	is	Mars	a	better	choice	for	exploration	(than	other	planets)?

One	of	the	closest	to	the	Earth:	Mars	is	one	of	the	closest	celestial
objects	to	the	Earth	and	it	has	attracted	humans	towards	itself	since
time	 immemorial.	Mars	 is	known	to	have	gravity	which	 is	38%	of
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that	of	 the	Earth	and	provides	an	atmosphere	 (though	a	 thin	one)
that	offers	protection	from	harmful	cosmic	and	solar	radiation.
Why	not	other	close	objects?	The	only	other	two	celestial	bodies	in
orbits	 near	 the	 Earth	 are	Moon	 and	Venus.	Moon	 has	 fewer	 vital
resources	and	a	Moon	day	takes	a	month.	It	also	does	not	have	an
atmosphere	 to	 form	a	barrier	against	 radiation.	On	 the	other	 side,
Venus	 has	 an	 average	 temperature	 of	 over	 400	 degrees	 and	 the
barometric	 pressure	 is	 that	 of	 900	 meters	 underwater	 on	 Earth.
Venus	receives	occasional	bouts	of	acid	rain	too.

Habitable	conditions	similar	to	Earth:

Although	Mars	is	a	cold,	dry	planet	today,	it	holds	all	of	the	elements
that	are	needed	for	life	to	exist:	water	-	which	may	be	frozen	at	the
polar	 ice	 caps;	carbon	 and	oxygen	 in	 the	 form	 of	 carbon	 dioxide
(CO2)	and	Nitrogen.
After	 Earth,	Mars	 is	 considered	 to	 be	 the	most	 habitable	 planet	 in
our	 solar	 system	 which	 hosts	 moderate	 weather	 conditions	 –
neither	 hot	 nor	 too	 cold	 with	 enough	 sunlight	 to	 nourish	 and
support	 life.	 The	 soil	 contains	 abundant	 water	 which	 supports
sustainability	of	life.
The	day/night	rhythm	in	Mars	is	very	similar	to	ours	here	on	Earth:
a	 typical	 Mars	 day	 consists	 of	 24	 hours,	 39	 minutes	 and	 35
seconds.
Scientific	predictions:	The	Martian	atmosphere	that	exists	today	is
similar	to	the	atmosphere	that	existed	on	Earth	billions	of	years	ago.
During	 the	 initial	days	of	 formation	of	Earth	 there	was	no	oxygen
and	it	was	an	inhabitable	planet.	The	atmosphere	was	made	entirely
of	 carbon	 dioxide	 and	 nitrogen.	 It	 wasn’t	 until	 photosynthetic
bacteria	developed	on	Earth	that	enough	oxygen	was	produced	to
allow	for	 the	development	of	animals.	Similarly,	 it	was	 found	 that
the	 thin	 Mars	 atmosphere	 today	 is	 almost	 totally	 composed	 of
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carbon	dioxide.

((( 	)))
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S&T	-	Get	ready	for	Andromeda

It	 is	 happening.	 The	merger	 of	 the	 laptop	and	 the	mobile	has	begun.
Google	is	believed	to	be	working	on	a	new	laptop	that	runs	on	its	new
“Andromeda”	operating	system,	which	will	reside	alongside	ChromeOS
and	Android.	The	speculated	launch	on	October	4	is	an	attempt	to	push
Android	 onto	 the	 laptop.	 Andromeda	 may	 arrive	 on	 a	 forthcoming
“Huawei	 Nexus”	 tablet.	 Knappily	 reviews	 the	 possibility	 and	 the
implications	of	Andromeda’s	launch.KNAPPIL
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What	is	the	Andromeda	project?

On	October	4,	during	the	‘Made	by	Google’	event,	Google	is	planning	to
release	a	laptop,	Pixel	3,	which	will	most	likely	be	the	first	ever	device
to	run	on	the	new	Android-Chrome	OS,	called	Andromeda.

Andromeda	is	a	fusion	of	Chrome	OS	and	Android.

It	is	an	interesting	code	name	for	a	project.	The	name	can	be	deciphered
in	two	ways:

One	way:	A	mash-up	Andr(oid)+(Chr)ome+da	 -	 thematically	 linked
to	the	idea	of	a	merger.
Another	way:Andromeda	is	the	closest	galaxy	to	our	own	and	it	is
scheduled	to	collide	with	the	Milky	Way	in	about	4	billion	years.
Andromeda,	 supposedly,	 will	 pan	 out	 due	 to	 a	 similar	 collision,
between	 Android	 and	 Chrome	 OS.	 The	 good	 news	 is	 that	 this
collision	will	bring	good	results	and	it	will	not	take	billions	of	years
to	happen.
Note:	 Andromeda	 is	 just	 a	 codename,	 and	when	Google	 launches
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Andromeda,	it	may	have	another	name	to	go	with	it	(but	what	can
possibly	be	catchier	than	Andromeda?).

New	 ChromeBook:	 The	 new	 laptop,	 named	 as	 “Bison”	 (informally
known	 as	 Pixel	 3),	 is	 said	 to	 be	 one	 of	 the	 thinnest	 notebooks	 in	 the
world	with	a	12.3"	display	and	under	10	mm	thickness.	Android	Police
(not	real	police,	just	a	catchy	name	for	a	website)	speculates	that	Bison
might	 feature	 a	 “convertible”	design	 similar	 to	Lenovo’s	Yoga	 laptops,
and	 that	 it	 will	 have	 a	 MacBook-esque	 glass	 trackpad	 that	 relies	 on
haptic	vibration	feedback.	Bison	is	pegged	to	start	at	$799.

Why	is	it	believed	that	Andromeda	will	debut	on	October	4?

Since	 Sundar	 Pichai	 took	 over	 as	 Google	 CEO,	 he	 has	 been	 constantly
talking	about	efforts	to	bring	Android	features	like	Google	Play	Store
to	Chrome	OS	and	the	new	initiative	to	merge	both	the	OS.

The	rumour	of	Andromeda	release	has	been	 triggered	by	a	 tweet.
Android	 chief	Hiroshi	 Lockheimer	 tweeted	 that	October	 4,	 2016
would	 be	 as	 historic	 as	 the	 original	 roll	 out	 of	 Android	 on
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September	23,	2008.
The	 tweet	 indicates	 there	may	be	something	even	bigger	 than	 the
launch	of	Android	in	the	‘Made	by	Google’	event;	at	least	speculation
has	begun	on	these	lines.
Android	Police	believes	Lockheimer’s	tweet	is	hinting	at	the	mash-
up	project	called	Andromeda.
‘9to5Google’	found	a	link	between	the	tweet	and	its	discovered	code
in	 the	 Android	 Open	 Source	 Project	 for	 Android	 Nougat	 7.0	 that
directly	references	“Andromeda	devices.”
It	is	possible,	though	a	bit	unlikely,	that	Lockheimer	is	not	referring
to	 anything	 related	 to	 Andromeda.	 This	 makes	 October	 4	 event
more	interesting.	What	could	possibly	be	bigger	than	Android	if	it	is
not	Andromeda?

Note:	Google	is	also	rumored	to	launch	two	smartphones,	Google	Home,
Daydream	VR,	Chromecast	Ultra,	and	Wi-Fi	Routers	(yes,	Google	will	sell
its	own	routers	now).

When	will	Andromeda	be	released	commercially?
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Andromeda	and	the	Pixel	3	are	expected	to	debut	in	the	third	quarter	of
2017.	October	4	will	only	give	 the	world	a	glimpse	of	what	 it	does	and
make	it	available	on	limited	devices.	Great	projects	take	time,	and	need
feedback	from	early	users.

In	 2015,	 The	Wall	 Street	 Journal	 had	 reported	 that	 Google	 would
debut	 an	 early	 version	 of	 the	 new	 operating	 system	 in	 2016	 and
would	launch	the	new	Android-Chrome	OS	project	in	2017.
With	only	three	months	left	in	2016	and	Lockheimer’s	teaser	tweet,
it’s	now	or	never	for	Andromeda	to	see	the	light	of	day.

The	much-awaited	Andromeda	may	not	be	a	 ‘binary	 transition’.	 In	an
interview	 with	 ComputerWorld,	 this	 is	 what	 Lockheimer	 had	 to	 say
when	 asked	 about	 how	 (if	 at	 all)	 would	 the	 merger	 of	 Android	 and
Chrome	OS	work	out	–

That’s	how	we	 see	 it,	 and	 I	 think	 that’s	how	 it	will	 continue	 to	be	going
forward.	 We’ll	 bring	 good	 attributes	 from	 both	 -	 so	 for	 instance,	 the
example	of	running	Android	apps	on	Chrome,	that’s	bringing	an	attribute
of	Android	over	to	Chrome.	And	maybe	there	are	attributes	of	Chrome	OS
that	we	bring	over	 to	Android,	and	so	on.	That’s	how	we’re	seeing	 it,	 so
definitely	not	a	binary	sort	of	switch-transition	type	of	thing.KNAPPIL
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Where	will	the	implications	of	this	change	be	felt?

The	 simple	 answer	 is	 –	we	will	 be	 able	 to	 answer	 this	 only	when	we
know	what	exactly	the	features	of	Andromeda	are.

This	may	not	be	the	outright	combining	of	Android	and	Chrome	OS	that
analysts	have	been	predicting	for	ages.	This	may	be	a	far	more	nuanced
aligning	of	the	two	platforms	that	has	been	under	works	for	years	now
(Google	 has	 been	 gradually	 bringing	 in	 features	 of	 Chrome	 OS	 to
Android).

It	is	clear	that	Android	and	Chrome	have	been	growing	closer.	So	if
not	 right	 away,	within	 a	 couple	 of	 years	 the	 fusion	of	Chrome	OS
and	Android	will	be	complete.
With	Android,	Google	has	created	for	itself	a	commanding	position
on	 smartphones.Android	 has	 67%	 market	 share	 compared	 to
Apple	iOS’	27%.

A	 binary	 break	 cause	 by	 a	 unified	 OS	 approach	 risks	 disrupting	 the
mobile	dominance	of	Google.	It	is	believed	that	Chrome	OS	and	Android
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would	not	 be	 going	 away.That	would	mean	 that	 device	makers	will
have	 three	 options	 in	 the	 interim:	 Android,	 Chrome	 OS,	 and
Andromeda.

And	then	there	will	be	only	one.

Who	else	have	fused	operating	systems	for	phones	and	PCs?

Google’s	shift	comes	amid	a	larger	industry	move	in	the	same	direction
to	 have	 a	 single	 operating	 system	 across	 multiple	 platforms.	 The
multi-platform	support	helps	apps	to	broaden	their	customer	base.	Build
an	app	once	and	push	it	across	platforms	with	minimal	changes	to	the
code.

This	strategy	has	already	adopted	by	some	industry	giants:

Microsoft:	 For	 long,	Microsoft	had	 separate	operating	 systems	 for
PCs,	phones,	 tablets,	and	video	game	consoles.	With	 the	release	of
the	 new	 Windows	 10	 operating	 system,	 it	 has	 started	 fusing
different	OSs.	 If	you	buy	a	new	Dell	PC,	an	Xbox	One	video	game
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console,	 a	 Surface	 tablet,	 a	 Lumia	 phone,	 or	 the	 HoloLens
holographic	goggles	-	all	are	powered	by	Windows	10.
Canonical:	Canonical’s	Ubuntu	Linux,	a	free	operating	system	and
a	popular	OS	among	software	developers,	has	taken	a	similar	path.
It	is	the	same	Ubuntu	whether	you	are	using	Ubuntu	to	power	your
laptop,	supercomputing	cloud	infrastructure,	or	a	robotic	spider.

But	there	is	one	(huge)	trend	breaker.

Apple,	 the	 world’s	 largest	 information	 technology	 company,	 has
four	 distinct	 operating	 systems	 across	 devices:	 Macs	 get	 OS	 X,
iPhones	and	iPads	get	iOS,	the	Apple	Watch	gets	WatchOS,	and	the
Apple	TV	gets	tvOS.
Though	 there	are	 some	early	 signs	of	Apple	working	on	a	kind	of
converged	operating	system,	it	is	far	from	certain.
With	 the	 company’s	massive	 success,	 Apple’s	 current	 approach	 of
having	 distinct	 OSs	 has	 its	 own	 advantages.	 Microsoft’s	 unified
Windows	strategy	looks	great	on	paper,	but	has	been	struggling	to
make	 a	 big	 dent	 in	 the	hearts	 and	minds	 of	 developers	 and	users
alike.

If	the	strategy	ain’t	broke,	Apple	may	not	see	a	reason	to	fix	it.KNAPPIL
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How	may	Andromeda	impact	Google’s	hardware	business?

Google	is	no	stranger	to	hardware	business,	especially	when	it	comes	to
laptops.	It	has	released	two	Chromebook	Pixels	in	the	past.

Based	on	various	sources,	 the	new	ChromeBook	-	Pixel	3	wouldn’t
run	 the	 Chrome	 OS.	 Instead,	 both	 Pixel	 3	 and	 the	 Huawei-made
tablet	 would	 run	 Andromeda.	 This	 could	 significantly	 boost
software	giant’s	presence	in	the	hardware	world.
There	 is	no	clarity	on	how	Andromeda	 is	going	 to	pan	out	and	 its
features,	 but	 combining	 Google’s	 laptop	 and	 mobile	 operating
systems	 is	 one	 of	 the	 long-floated	 ideas	 of	 Google	 –	 from	back
when	Chrome	OS	was	first	introduced.
Whatever	 the	 case,	 a	 merger	 between	 Chrome	 OS	 and	 Android
would	 harmonize	 what	 have	 traditionally	 been	 two	 separate
spheres	for	the	tech	giant.

Google	 has	 already	 hinted	 at	 some	 serious	 hardware	 plans.	 The
company	is	reportedly	producing	two	new	Android	smartphones,	a	4K
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Chromecast,	and	a	home	WiFi	router	dubbed	Google	WiFi.

Knappily	is	looking	forward	to	the	D-day	-	October	4th.	We	will	be	back
with	an	analysis	of	the	features	of	Andromeda	or	of	whatever	is	it	 that
will	make	history	on	that	day.

((( 	)))
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S&T	-	Goodbye	Rosetta

It	is	all	over.	She	committed	operational	suicide,	but	not	before	sending
another	set	of	valuable	data.	She	did	her	science	until	her	last	moment.
The	Rosetta	spacecraft	–	which	spent	two	years	finding	out	everything	it
could	about	the	comet	it	orbited	around	–	has	died	by	crashing	into	the
comet.	Scientists	are	mourning	and	celebrating	the	completion	of	one	of
the	most	ambitious	projects	ever	launched	by	humanity.

What	brought	an	end	to	Rosetta?
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Two	years	after	Rosetta	dropped	the	lander	Philae	onto	a	comet	called
67P/Churyumov-Gerasimenko,	European	Space	Agency	(ESA)’s	historic
Rosetta	mission	has	 concluded	 as	 planned,	with	 the	 controlled	 impact
onto	the	comet	it	had	been	investigating	for	more	than	two	years.

All	it	took	to	destroy	the	craft,	and	with	it	bring	an	end	to	Europe’s
most	successful	space	project	ever,	was	249	lines	of	instructions.
The	scientists	told	Rosetta	to	fire	its	thrusters	for	208	seconds,	which
put	it	on	a	collision	course	with	the	comet	it	had	been	following.
The	descent	gave	Rosetta	the	opportunity	to	study	the	comet’s	gas,
dust	 and	plasma	 environment	 very	 close	 to	 its	 surface,	 as	well	 as
take	very	high-resolution	images.
Confirmation	 of	 the	 end	 of	 the	 mission	 arrived	 at	 ESA’s	 control
centre	 in	 Darmstadt,	 Germany	 at	 11:19	 GMT	 with	 the	 loss	 of
Rosetta’s	 signal	 upon	 impact.	 There	 was	 no	 pulse.	 She	 was	 gone.
Scientists	working	on	the	mission	had	spent	recent	days	preparing
to	 say	 goodbye	 to	 the	 craft,	 which	 they	 have	 been	 designing	 and
steering	through	the	solar	system	for	decades.
A	note	signed	by	the	team	and	left	on	the	main	control	room	door	at
the	European	Space	Operations	Centre	 said:	“Farewell	Rosetta!	We
will	miss	you.”

“Rosetta	has	entered	the	history	books	once	again,”	said	Johann-Dietrich
Wörner,	 ESA’s	 Director	 General.	 “Today	 we	 celebrate	 the	 success	 of	 a
game-changing	 mission,	 one	 that	 has	 surpassed	 all	 our	 dreams	 and
expectations,	and	one	that	continues	ESA’s	legacy	of	‘firsts’	at	comets.”
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Why	did	Rosetta	have	to	die?

Rosetta	was	never	designed	to	land	on	the	comet	-	but	the	mission	team
decided	to	do	it	anyway.

That	 is	 because	 the	 scientists	 wanted	 to	 end	 the	 mission	 in	 a
controlled	and	scientifically	valuable	way.
Rosetta	was	moving	alongside	the	comet	away	from	the	Sun	–	and
that	meant	it	had	less	solar	power	to	run	things.
The	operators	in	the	control	room	had	to	share	the	power	between
the	instruments	because	not	all	of	them	could	be	switched	on	at	the
same	time	any	more.	In	the	absence	of	sufficient	power,	further	out
on	 its	 orbit	 around	 the	 Sun,	 the	 remaining	 fuel	 in	 the	 spacecraft
would	have	frozen.
So	before	that	happened,	the	Rosetta	team	decided	to	put	the	craft
on	the	very	comet	it	was	designed	to	follow.	This	meant	that	Rosetta
would	be	gone	forever.
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When	was	the	mission	launched?

Rosetta	was	a	space	probe	built	by	the	European	Space	Agency	launched
on	 2nd	 March	 2004.	 The	 mission	 was	 approved	 as	 a	 Cornerstone
Mission	in	ESA’s	first	long-term	science	programme	in	November	1993.

It	 was	 named	 after	 the	 Rosetta	 Stone	 that	 provided	 the	 key	 to	 an
ancient	 civilisation.	 Historians	 were	 able	 to	 decipher	 the	 mysterious
hieroglyphics	–	 the	written	 language	of	ancient	Egypt	by	doing	studies
on	the	Rosetta	Stone.	ESA’s	Rosetta	mission	was	supposed	to	unlock	the
mysteries	of	the	oldest	building	blocks	of	our	Solar	System:	comets.

A	 comet’s	 composition	 reflects	 the	 composition	 of	 the	 pre-solar
nebula	 out	 of	which	 the	 Sun	 and	 the	 planets	 of	 the	 Solar	 System
formed,	 more	 than	 4.6	 billion	 years	 ago.	 Therefore,	 an	 in-depth
analysis	of	comet	67P/Churyumov-Gerasimenko	by	Rosetta	and	its
lander	was	expected	to	provide	essential	information	to	understand
how	 the	 Solar	 System	 formed.	 Rosetta	 was	 the	 first	 mission	 to
orbit	 and	 land	 on	 a	 comet.	 That	makes	 Rosetta	 one	 of	 the	most
complex	and	ambitious	missions	ever	undertaken.
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Scientists	 had	 to	 plan	 in	 advance,	 in	 the	 greatest	 possible	 detail,	 a
ten	 year	 trip	 through	 the	 Solar	 System	 to	 reach	 the	 comet	which
was	 just	about	4	kilometres	 in	diameter,	but	moving	at	a	speed	as
great	 as	 135,000	 kilometres	 per	 hour.	 Rosetta	 arrived	 at
67P/Churyumov-Gerasimenko	 in	August	 2014,	 after	 an	 incredible
10-year	journey	from	Earth.
In	 the	 25	months	 the	 probe	 lived	 alongside	 the	 comet	 it	 acquired
more	than	100,000	images	and	instrument	readings.
These	have	provided	an	unprecedented	 insight	 into	 the	behaviour
of	the	comet,	its	structure	and	chemistry.
Rosetta	even	dropped	a	small	robot	called	Philae	on	to	the	surface
in	November	2014	to	gather	additional	information	-	a	historic	first
in	space	exploration.
Comets	 are	 thought	 to	 be	 the	 near-pristine	 leftovers	 from	 the
formation	of	the	Solar	System,	and	so	all	the	data	sent	back	from
67P	will	give	scientists	a	remarkable	glimpse	into	the	conditions
that	existed	four	and	a	half	billion	years	ago.
While	 it	 joined	 the	 ranks	 of	 spacecraft	 that	 have	 fulfilled	 their
purpose,	 its	memories	will	 live	 on	 as	 scientific	 discoveries,	which
included	the	discovery	of	water	on	Comet	67P,	and	it	containing
the	building	blocks	of	life.

The	 European	 Space	 Agency’s	 Rosetta	 Mission	 is	 a	 magnificent
demonstration	 of	 what	 excellent	 mission	 design,	 execution,	 and
international	collaboration	can	achieve.
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Where	is	the	real	significance	of	Rosetta?

The	Rosetta	mission	achieved	many	historic	firsts.

On	its	way	to	comet	67P,	Rosetta	passed	through	the	main	asteroid
belt,	 and	made	 the	 first	 European	 close	 encounter	with	 several	 of
these	 primitive	 objects.	 Rosetta	 was	 the	 first	 spacecraft	 to	 fly
close	to	Jupiter’s	orbit	using	solar	cells	as	its	main	power	source.
Rosetta	was	 the	 first	 spacecraft	 to	 orbit	 a	 comet	 nucleus,	 and	 the
first	 spacecraft	 to	 fly	 alongside	 a	 comet	 as	 it	 headed	 towards	 the
inner	Solar	System.
It	 was	 the	 first	 spacecraft	 to	 examine	 at	 close	 proximity	 how	 a
frozen	comet	 is	 transformed	by	 the	warmth	of	 the	Sun.	 Shortly
after	 its	 arrival	 at	 67P,	 the	 Rosetta	 orbiter	 dispatched	 the	 Philae
lander	for	the	first	controlled	touchdown	on	a	comet	nucleus.	The
robotic	 lander’s	 instruments	 obtained	 the	 first	 images	 from	 a
comet’s	 surface	 and	 made	 the	 first	 in-situ	 analysis	 of	 its
composition.
Rosetta	made	history	by	orbiting	 its	 target	and	gathering	 the	most
detailed	 information	 so	 far	 on	 the	 composition	 of	 the	 comet’s
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nucleus,	the	chemical	composition	of	the	gaseous	coma	(the	matter
of	 which	 comets	 are	 made	 of)	 surrounding	 the	 nucleus,	 and	 a
detailed	surface	map	of	the	nucleus.
Daniel	 Brown,	 an	 astronomy	 expert	 at	 Nottingham	 Trent
University,	 said	 the	 images	 sent	 back	 from	 the	 Rosetta	mission
were	as	powerful	as	Neil	Armstrong’s	first	steps	on	the	Moon.

Who	said	what	on	Rosetta’s	death?

Scientists	 in	 the	 European	 Space	 Agency	 control	 center	 in
Darmstadt,	Germany,	clapped	and	hugged	and	wept	as	confirmation
of	the	end	of	the	mission	came	at	11:19	GMT.
Project	 Scientist	 Matt	 Taylor	 said	 that	 the	 data	 collected	 by	 this
mission	has	 ‘blown	it	all	open’.	“We	have	decades	of	work	to	do	on
this	mission,”	 he	 said,	 referring	 to	 the	 analysis	 that	must	 now	 be
done	to	understand	all	of	the	data	sent	back.	“I	don’t	know	what	to
say,”	 said	 a	 very	 emotional	Matt	 Taylor,	 “But	 I’ll	 say	 something…
Rosetta	was	rock	and	roll.	It	turned	everything	up	to	eleven.”
ESA	scientist	Laurence	O’Rouke,	who	found	the	lost	Philae	lander	a
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few	weeks	ago,	has	told	that	he	is	surprised	how	sad	he	feels.	“It’s
surprising.	We	were	all	prepared	 for	 this	but	 it	 is	 still	a	bittersweet
moment.	It	does	allow	us	to	look	back	and	see	who	much	Rosetta	and
Philae	achieved	–	and	that	is	overwhelming.”
“Thank	 you	 Rosetta,”	 ESA	 director	 general	 Jan	 Woerner	 said	 on
Twitter.
“It	 was	 a	 good	 ending,”	 Klaus	 Schiling,	 who	 worked	 on	 mission
planning	for	Rosetta	27	years	ago	with	prime	contractor	Airbus	told.
“There	were	so	many	ups	and	downs	with	this	mission.”
“A	culmination	of	 tremendous	scientific	and	 technical	success,”	 said
Patrick	 Martin,	 Rosetta	 mission	 manager,	 “Farewell	 Rosetta,	 you
have	done	the	job.”
Jean-Pierre	 Bibring,	 Lead	 Lander	 Scientist,	 said	 that	 Philae	 and
Rosetta	have	shown	us	that	the	comet	contains	all	of	the	complex
ingredients	that	could	have	helped	life	form	on	Earth.
The	 mission’s	 Twitter	 account	 tweeted	 its	 success	 with	 an
illustration	 -	 that’s	 a	 fairy	 tale	 Rosetta	 holds	 for	 reading	material,
titled	n“once	upon	a	time…”
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How	did	Rosetta	do	in	her	last	moments?

Rosetta	was	brave	and	dutiful.	In	her	final	hours,	the	Rosetta	spacecraft
revealed	a	series	of	incredible	photos	as	she	approached	the	surface	of
Comet	67P.

Aside	 from	giving	us	 a	 pictorial	way	 to	 view	 its	 closing	moments,
the	ESA	 said	Rosetta	 still	 sent	valuable	data	 to	 conduct	 some	 final
experiments.
As	 the	 spacecraft	 approached	 the	 small	 lobe	 of	 the	 comet,	 her
cameras	 targeted	 the	 walls	 of	 the	 Ma’at	 pits.	 The	 very	 high
resolution	data	of	these	features	will	provide	important	information
on	how	activity	is	driven	on	the	comet,	and	maybe	how	the	comet
was	formed	in	the	first	place.

Rosetta	 sent	 her	 last	 image	 from	 51	 meters	 above	 the	 comet’s
surface.	The	Twitter	account	of	Rosetta	called	 it	“From	67P	with	 love”.
Since	 this	 was	 a	 personalized	 Twitter	 account	 (Rosetta	 tweeting	 as	 a
person),	the	account	will	not	tweet	anymore.

((( 	)))
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S&T	-	India	uses	its	eyes	in	the	sky

India’s	 eyes	 in	 the	 sky	 –	 ISRO’s	 Cartosat	 family	 of	 earth	 observation
satellites	 -	 are	 said	 to	 have	 given	 the	 necessary	 images	 to	 the	 armed
forces	 to	 carry	 out	 surgical	 strikes	 on	 terror	 camps	 across	 the	Line	 of
Control	 (LOC)	 in	 Pakistan-occupied	 Kashmir.	 The	 high-resolution
imagery	 and	 intelligence	 that	 was	 required	 to	 conduct	 the	 successful
surgical	strikes	were	provided	to	Indian	Army	by	Cartosat-2,	2A,	2B	and
2C.	
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What	is	the	theory?

Indian	 army	 on	 Thursday	 carried	 out	 successful	 surgical	 strike	 across
the	 Line-of	 Control	 (LoC)	 in	 Pakistan-occupied-Kashmir	 (POK)	 and
incapacitated	38	terrorists	by	destroying	seven	terror	launch	pads	in	the
region	all	 facilitated	majorly	by	 the	use	of	Cartosat	 family	of	satellites.
This	 could	 not	 have	 been	 possible	 without	 real	 time	 and	 precise
intelligence	about	the	location	of	the	terrorists.

A	source	in	Indian	Space	Research	Organization	(ISRO)	said,	“We’ve	been
providing	 images	 to	 the	 armed	 forces,	 the	 army	 in	 particular.	 While	 I
cannot	comment	if	any	specific	image	was	sent	on	a	particular	day	in	the
previous	week,	I	can	say	that	Cartosat	images	are	meant	for	this	purpose
and	the	army	has	used	this.”

Cartosat	 2C	 launched	 in	 June	 this	 year	 is	 capable	 of	 monitoring
foreign	 troops,	 allowing	 the	 country’s	 military	 troops	 to	 detect
incursions.	 It	 was	 launched	 using	 Polar	 Satellite	 Launch	 Vehicle,
PSLV–C34	with	19	other	satellites,	 the	same	mission	in	which	ISRO
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sent	19	other	satellites	and	set	the	record	of	sending	20	satellites	in
one	go.

Surgical	 strike	 refers	 to	 a	 mission	 that	 aims	 to	 damage	 only	 the
intended	 target	 without	 any	 collateral	 damage	 to	 any	 surrounding
structure.	This	requires	high-level	intelligence	information.

The	Cartosat	 series	of	 satellites	provided	 the	 required	data.This	 is
the	first	major	use	of	Cartosat	images	by	the	army.	The	Cartosat
2C	 in	 particular	 added	more	 teeth	 to	 India’s	military	 surveillance
and	reconnaissance	capabilities.

Also	deployed	 for	 the	purpose	were	RISAT	 (Radar	 Imaging	 Satellite)
reconnaissance	satellites	for	ascertaining	the	weather	in	the	area.

This	ensured	that	the	Indian	helicopters	flew	low	and	true	without	a
hindrance.	 If	 rain	 or	 clouds	 had	 come,	 there	 would	 have	 been	 a
danger	of	crashes.

Why	is	this	not	surprising?
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The	 Cartosat-2C	 is	 a	 dual	 use	 satellite,	 which	 can	 be	 used	 for	 both
civilian	purposes	and	in	military	operations.

Key	features:

Cartosat	2C	has	a	resolution	of	0.65	metres,	which	means	that	one
pixel	in	a	photograph	provided	by	the	satellite	covers	0.6	metres,	is
an	improvement	over	the	0.8m	resolution	of	the	earlier	missions.
Orbit	 type	 is	Circular	Polar	Sun	Synchronous,	 orbit	height	 is	 505
km	and	orbit	inclination	is	97.48	degrees.
The	satellite	uses	a	panchromatic	camera	which	captures	images	in
black	and	white	in	the	visible	region	of	electromagnetic	spectrum.
This	satellite	can	not	only	click	pictures	of	areas	of	interest,	but	also
record	 videos	 of	 sensitive	 targets	 from	 space,	 compress	 it,	 and
relay	it	back	to	earth.

With	 the	 aid	 of	 these	 photos,	 Indian	 Army	 knew	 exactly	 where
terrorists	were	going,	where	exactly	the	terrorist	camps	were,	where
the	 Pakistani	 army-men	 were	 and	 what	 route	 they	 should	 take	 to
exit	 PoK	 successfully.	 So	 Indian	 Army	 soldiers	 did	 not	 go	 into	 the
dangerous	operation	blind.	They	were	aided	by	India’s	eyes	in	the	sky.

ISRO	has	established	a	name	for	itself	as	one	of	the	best	space	research
organisations	in	the	world,	and	now	they	have	proved	that	they	can	use
their	phenomenal	expertise	to	India’s	advantage	in	tactical	warfare.
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When	was	the	first	Cartosat	launched?

The	 Cartosat	 series	 of	 satellites	 are	 Earth	 Observation	 Satellites	 built
indigenously	by	 ISRO	as	a	part	of	 Indian	Remote	Sensing	System.	The
first	 Cartosat	 satellite	 built	was	 Cartosat-1	 and	 the	 family	 continues	 to
evolve.

Cartosat-1:	First	in	the	series,	Cartosat-1,	launched	on	May	05,	2005,
is	the	first	Indian	Remote	Sensing	Satellite	capable	of	providing	in-
orbit	stereo	images.	It	provides	stereo	pairs	required	for	generating
Digital	 Elevation	Models,	 Ortho	 Image	 products,	 and	 Value	 added
products	 for	 various	 applications	 of	 Geographical	 Information
System	(GIS).
Cartosat-2:	It	is	an	advanced	remote	sensing	satellite,	launched	by
PSLV-C7	on	January	10,	2007.	With	a	spatial	resolution	better	than	1
meter,	it’s	capable	of	providing	scene-specific	spot	imagery.
Cartosat-2A:	 It	 is	 India’s	 first	 dedicated	 military	 satellite.	 It
carries	 a	 panchromatic	 camera	 capable	 of	 taking	 black	 and	white
pictures	in	the	visible	region	of	electromagnetic	spectrum.
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Cartosat-2B:	 It	 carries	 a	 panchromatic	 similar	 to	 those	 of	 its
predecessors	-	CARTOSAT-2	and	2A	but	with	a	better	resolution.
Cartosat-2C:	 Launched	 on	 June	 22,	 2016,	 this	 dual-use	 satellite	 is
equipped	with	a	Panchromatic	Camera	and	a	high-resolution	multi-
spectral	 instrument.	 It	 provides	 very	 high	 resolution	 pictures	 and
videos	captured	from	space.

The	demand	for	the	high	spatial	resolution	satellite	data	in	the	country
is	very	high	considering	the	variety	of	uses	such	satellites	can	be	put	to.
The	 number	 and	 precision	 of	 these	 satellites	 will	 only	 grow	 in	 the
coming	years.

Where	 is	 the	 role	 of	 an	 earth	 observation	 satellite	 in	 military
intelligence?

Earth	 observation	 satellites	 are	 specifically	 designed	 for	 Earth
observation	from	orbit.	Starting	with	IRS-1A	in	1988,	ISRO	has	launched
many	operational	remote	sensing	satellites.	Today,	India	has	one	of	the
largest	constellations	of	remote	sensing	satellites	in	operation.
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Varieties	 of	 instruments	 have	 been	 flown	 onboard	 these	 satellites	 to
provide	 necessary	 data	 in	 a	 diversified	 spatial,	 spectral	 and	 temporal
resolutions	 to	 cater	 to	different	user	 requirements	 in	 the	 country	 and
for	 global	 usage.	 The	 data	 from	 these	 satellites	 are	 used	 for	 several
applications	 covering	 agriculture,	 water	 resources,	 urban	 planning,
rural	 development,	mineral	 prospecting,	 environment,	 forestry,	 ocean
resources	and	disaster	management.

These	 multipurpose	 satellites	 with	 multispectral	 cameras	 provide
high	 resolution	 images.	 These	 images	 can	 be	 used	 by	 defence
personnel	 to	 know	 the	 terrain	 and	 take	 the	best	 route	 that	would
surprise	the	opposition	and	even	catch	them	napping.

In	the	recent	surgical	strike	across	LoC	along	PoK,	the	Cartosat	series	of
satellites	 (Cartosat-2,	 2A,	 2B	 and	 2C)	 provided	 the	 best	 images	 for	 the
attack.

Who	has	the	world’s	most	powerful	earth	observation	satellite?

The	Cartosat-2C	 is	 the	best	earth	observation	satellite	 that	 India	boasts
off.	 Countries	 like	 the	US,	 China	 and	 Israel	 have	better	 precision	 than
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India’s	–	though	India	is	expected	to	catch	up	with	them	soon.

Gaofen	 4	 –	 It	 is	 the	 world’s	 most	 powerful	 geo	 spy	 satellite,
developed	by	China.	It	has	a	color	image	resolution	of	slightly	less
than	50	meters	 (which	 is	enough	to	 track	aircraft	carriers	by	 their
wake	at	sea)	and	a	thermal	imaging	resolution	of	400	metres	(good
for	 spotting	 forest	 fires).	 It	 can	 provide	 instant	 coverage	 of
earthquake	or	 typhoon	hit	areas	 to	support	humanitarian	relief	as
well	as	allow	China	to	monitor	strategic	foreign	sites
Landsat	 8	 -	 It	 is	 an	 American	 Earth	 Observation	 Satellite,	 which
operates	 in	 the	 visible,	 near-infrared,	 short	 wave	 infrared,	 and
thermal	 infrared	 spectrums.	 It	 provides	 moderate-resolution
imagery,	from	15	meters	to	100	meters,	of	Earth’s	land	surface	and
polar	regions.
TerraSAR-X	 -	 A	 radar	 Earth	 Observation	 satellite,	 it	 is	 a	 joint
venture	 being	 carried	 out	 under	 a	 public-private-partnership
between	the	German	Aerospace	centre	(DLR)	and	EADS	Astrium.
PerúSAT-1	 –	 It	 is	 a	 dual	 use	 remote	 sensing	 satellite	 of	 Peru.	 It
observes	 earth	 through	 the	 very-high-resolution	 optical	 NAOMI
imager,	designed	and	developed	by	Airbus	Defence	and	Space.	This
silicon	carbide	optical	instrument	provides	imagery	in	high	or	very-
high	resolution.
EROS	 -	 Developed	 by	 Israel	 Space	 Agency,	 it	 has	 a	 1.8	 m
panchromatic	 resolution	with	 a	 swath	 of	 14	 km	 at	 nadir	 from	 an
orbit	 of	 ~500	 km,	 and	 sub-meter	 resolution	 using	 hyper-sampling
techniques.	It	offers	an	optical	resolution	of	70	cm	(about	two	feet),
and	 it	 is	 used	 to	 monitor	 Iran’s	 nuclear	 program	 for	 potential
threats	to	Israeli	security.
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How	do	satellites	work?

A	 satellite	 is	 any	 object	 that	moves	 in	 a	 curved	path	 around	a	planet.
They	are	relay	stations	in	space	for	the	transmission	of	voice,	video	and
data	communications.

Satellite	communication	involves	four	steps:

An	uplink	earth	 station	or	other	ground	equipment	 that	 transmits
the	desired	signal	to	the	satellite
The	 satellite	 amplifies	 the	 incoming	 signal	 and	 changes	 the
frequency
The	satellite	transmits	the	signal	back	to	Earth	via	downlink.
The	ground	equipment	receives	the	signal.

Basic	design

Satellites	 come	 in	many	 shapes	 and	 sizes.	 But	most	 have	 at	 least	 two
parts	in	common	-	spacecraft	bus	and	communications	payload
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Spacecraft	 bus	 -	 which	 is	 the	 primary	 spacecraft	 structure
containing	power,	temperature	control	and	directional	thrusters.
Communications	 payload	 -	 which	 receives,	 amplifies	 and
retransmits	the	signals	over	a	designated	geographic	area.

These	satellites	are	put	in	the	orbit	(Geostationary	or	sun	synchronous
orbit)	 by	 appropriate	 launch	 vehicles/rockets.A	 satellite	 orbits	 Earth
when	its	speed	is	balanced	by	the	pull	of	Earth’s	gravity.	Once	put	in
orbit:

The	 satellite	 then	 deploys	 its	 power	 panels	 in	 order	 to	 provide
steady	power	supply	during	its	travel	in	space
Engine	propulsion	is	used	to	stabilize	its	desired	position	in	the	orbit
Then	it	fully	deploys	its	solar	panels	and	antennas

Once	 fully	 positioned	 it	 receives	 the	 ground	 signals,	 amplifies	 and
transmits	in	the	ground	coverage	area.

((( 	)))
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S&T	-	India	ranks	second	last	in	US	IP	list

India	 has	 ranked	 37	 among	 38	 countries	 in	 a	 survey	 of	 intellectual
property	 environment	 carried	 out	 by	 the	 US	 Chamber	 of	 Commerce.
The	 index	paints	 a	 grim	picture	of	 India	with	a	 score	of	 7.05	which	 is
lower	 than	 last	 year’s	 7.23.	 The	 report	 comes	 at	 a	 time	 when	 the
government	is	close	to	finalizing	a	National	Intellectual	Property	policy.KNAPPIL
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What	does	the	ranking	indicate?

India	 is	 placed	 37	 among	 the	 38	 economies	 studied	 for	 their
intellectual	property	 environment	and	 commitment	 to	 innovation
by	the	US	Chamber	of	Commerce.
India	has	scored	7.05	(out	of	30)	and	it	remains	largely	unchanged
from	previous	editions	of	the	study.
Patent	 protection	 in	 India	 remains	 outside	 of	 international	 best
practices.
The	report	found	that	among	India’s	key	areas	of	weakness	was	the
use	 of	 compulsory	 licensing	 (CL)	 for	 commercial	 and	 non-
emergency	situations.
The	other	area	of	weakness	was	poor	application	and	enforcement
of	civil	remedies	and	criminal	penalties.
Indian	law	does	not	provide	adequate	enforcement	mechanisms	to
effectively	combat	online	piracy.
The	 report	 says	 that	 India’s	 score	 would	 have	 increased	 if	 the
government	had	not	suspended	implementation	of	Final	Guidelines
for	Computer	Related	Inventions.
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Why	is	the	world	not	convinced	about	India’s	IP	standards?

Though	 India	 has	 huge	 technological,	 technical	 and	 creative
potential;	 the	 continued	use	of	patent	 revocations	and	denials	has
caused	investors	to	lose	confidence	in	the	Indian	market.
India’s	 IP	environment	 lacks	 specific	 IP	 rights	 for	 the	 life	 sciences
sector.
India	 is	not	a	contracting	party	 to	any	of	 the	 international	 treaties
that	 are	 included	 in	 the	 Index.	 It	 is	 yet	 to	 conclude	 a	 free	 trade
agreement	with	substantial	IP	provisions.
The	environment	for	protecting	computer-implemented	inventions
(CII)	 in	 India	 has	 been	 marred	 by	 uncertainty	 for	 a	 number	 of
years.
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When	was	the	annual	 international	 intellectual	property	 (IP)	 index
introduced?

It	 was	 started	 in	 2012	 and	 the	 first	 edition	 compared	 national	 IP
environment	 in	 11	 economies.	 The	 latest	 release	 is	 the	 fourth
edition	where	38	countries	were	compared.
The	 U.S.	 Chamber	 of	 Commerce’s	 Global	 Intellectual	 Property
Center	(GIPC)	releases	the	annual	international	intellectual	property
(IP)	index	list.
The	 Index	 is	 based	 on	 30	 criteria	 critical	 to	 innovation	 including
patent,	 copyright	 and	 trademark	 protections,	 enforcement,	 and
engagement	in	international	treaties.
The	 Index	 was	 created	 so	 that	 countries	 such	 as	 India	 can	 hear
directly	 from	 the	 business	 community	 on	 the	 IP-related	 issues
important	to	them	when	considering	investing	in	new	market.
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Where	is	the	scope	for	improvement?

The	Indian	government	is	close	to	finalizing	a	National	Intellectual
Property	Policy	 to	 improve	 the	 IP	 regime,	 increase	 IP	 awareness
and	strengthen	enforcement	of	rules.
The	 constitution	 of	 an	 IPR	 think	 tank	 under	 the	 auspices	 of
Department	of	Industrial	Policy	&	Promotion	(DIPP)	with	a	mandate
to	formulate	a	National	IPR	Policy	through	stakeholder	consultation
is	a	welcome	step.
India	should	introduce	appropriate	legislation,	support	policies,	and
encourage	legal	decisions	to	capitalize	on	the	many	benefits	which
IP	provides.
Indian	 law	 should	 provide	 adequate	 enforcement	mechanisms	 to
effectively	combat	online	piracy.
India	is	in	the	process	of	strengthening	the	staff	in	IP	offices	across
the	 country	 to	 reduce	 backlogs	 and	 pendency	 in	 patent	 and
trademark	offices.
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Who	is	pressurizing	India	to	modify	IP	laws?

United	 States	 has	 pressurized	 India	 to	 adopt	 intellectual	 property
measures	 similar	 to	 those	 common	 in	 the	 United	 States	 and	 the
European	Union.
However,	 the	 Indian	 government	 has	 held	 that	 the	 country’s	 IP
regime	is	WTO-compliant.
The	US	 has	 raised	 concerns	 over	 areas	 like	 patent	 disputes	 in	 the
pharmaceutical	 industry,	 copyright	 violations	 in	 publishing	 and
cinema,	and	software	piracy.
The	 Office	 of	 the	 United	 States	 Trade	 Representative	 (USTR)	 had
placed	 India	on	 its	priority	watch	 list	 in	 its	Special	301	Report	 for
2015.

US	 drug	makers	 have	 three	major	 problems	with	 India’s	 patent	 law	 -
Section	3(d)	and	Section	84	of	 the	Indian	Patents	Act,	and	absence	of	a
period	of	exclusive	marketing	rights	when	a	new	drug	gets	regulatory
approval.
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Under	 Section	 3(d),	 new	 forms	 of	 existing	 medicines	 can’t	 be
patented	unless	they	improve	therapeutic	efficacy.	It	was	under	this
provision	that	India	rejected	a	patent	for	Glivec.
Section	 84	 allows	 issuing	 a	 compulsory	 licence	 to	 meet	 the
reasonable	 requirements	 of	 the	 public	 at	 a	 reasonably	 affordable
price.	 Natco	 Pharma	 got	 a	 compulsory	 licence,	 the	 first	 ever	 in
India,	for	generic	Nexavar	under	Section	84.

How	will	improving	IP	laws	help	India?

Intellectual	property	laws	are	imperative	for	the	continuous	growth
of	business	and	economy	of	India.
The	 weak	 IP	 laws	 have	 held	 back	 three	 major	 sectors	 –
pharmaceutical,	technology,	and	entertainment.
It	 will	 help	 in	 creating	 more	 jobs,	 providing	 better	 growth
opportunities,	and	pumping	more	capital	into	the	economy.
The	 reduction	 in	 patent	 backlog	 and	 providing	 a	 fair,	 transparent
dispute	 resolution	 mechanism	 would	 significantly	 strengthen
India’s	overall	IP	system.
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The	 introduction	 of	 policies	 to	 solve	 issues	 like	 compulsory
licensing	and	patentability	will	be	a	win	for	both	the	India	and	the
United	 States	 and	 would	 make	 it	 clear	 that	 India	 is	 a	 truly
innovation-driven	country.

((( 	)))
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S&T	-	Why	can’t	India	innovate?

Last	 year,	 Infosys	 founder	 Narayana	 Murthy	 triggered	 a	 debate	 by
asking,	 “Why	 has	 there	 been	 no	 earth-shaking	 invention	 or	 technology
from	 India	 over	 the	 last	 60	 years?”	 This	 question	 continues	 to	 haunt
India,	 more	 so	 when	 the	 government	 is	 promoting	 the	 start-up
ecosystem	in	the	country.	Should	India	get	over	its	obsession	with	the
Silicon	Valley	and	do	some	desi	innovation?KNAPPIL
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What	debate	did	Narayana	Murthy	trigger?

Narayana	Murthy,	in	his	convocation	address	to	Indian	Institute	of
Science	students,	asserted	that	there	has	not	been	a	single	globally
accepted	invention	from	India	in	the	last	60	years,	nor	has	any	idea
emerged	 that	 led	 to	 “earth	 shaking”	 invention	 to	 delight	 global
citizens.
He	 referred	 to	 the	 “magic	 of	 60s”	 when	 the	 western	 education
Indians	 returned	 home	 to	 help	 India	 achieve	 the	 dream	 of
providing	the	poorest	child	in	the	remotest	village	access	to	decent
education,	healthcare,	nutrition,	and	shelter.
The	 result	 of	 the	 “magic”?	 Green	 revolution,	 white	 revolution,
advances	in	atomic	energy	and	the	space	program.
His	assertion	disturbed	many	Indians,	who	wanted	Murthy	to	take
note	 of	 innovations	 such	as	 the	Tata	Nano,	 the	Mangalyaan	 space
programme,	 or	 the	 numerous	 frugal	 innovations	 that	 Indian
organizations	have	made	(especially	in	Generic	Drugs).
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Why	is	India	lacking	in	innovation?

Colonial	hangover:	Ideas	from	the	West	are	worshipped	in	India	as
if	 they	 were	 divine	 truth.	 We	 value	 western	 scientists	 (e.g.	 Neils
Bohr)	over	our	own	scientists	(e.g.	Meghnad	Saha).	We	model	our
business	around	the	Silicon	Valley	(e.g.	Flipkart	apes	Amazon).
The	 successful	 Indian	 business	 model	 is	 based	 on	 re-engineered
imitation,	not	innovation.	Our	graduates	can	only	think	of	micro-
tweaks	of	business	models	that	have	been	successful	in	the	Valley.
Flawed	educational	 system:	We	 conduct	written	 exams	 for	 even
courses	 on	 Entrepreneurship!	 Our	 millions	 of	 engineers,	 through
the	“rote-and-repeat”	models,	are	trained	to	solve	problems,	not	to
find	 problems	 worthy	 of	 being	 solved	 (the	 basic	 trait	 of	 an
entrepreneur).
Risk-averse	 ecosystem:	 There	 are	 four	 huge	 killers	 of	 the	 risk-
appetite	 in	 India.	 Indian	 families	 and	 culture,	 educational
institutions,	the	funding	environment	and	the	legal	system.
Greedy	 funding	 environment:	 The	 US-centric	 8+2	 investment
model	 expects	 that	 investors	 in	 a	 venture	 capital	 (VC)	 fund	 can
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expect	a	return	on	their	funds	in	8-10	years.	The	VCs	put	pressures
on	the	founders	to	get	their	companies	listed	sooner	than	the	latter
may	want.
Unease	 of	 doing	 business:	 Instead	 of	 acting	 as	 an	 investor	 or
facilitator,	 the	 government	 burdens	 the	 entrepreneur	 with
regulatory	hurdles.	Banks	do	not	provide	loans	easily.
Complicated	Indian	legal	system:	In	case	an	investment	fails,	there
is	 no	 clarity	 on	 how	 the	 investor	 can	 recover	 it.	 This	 leads	 to
protracted	litigation.

When	do	investors	act	in	each	other’s	interest?

The	investors	sometimes	just	play	the	great	“valuation	game”.

A	bunch	of	funds	of	roughly	the	same	size	all	look	at	their	portfolios
around	 year	 five	 —	 (suppose)	 they	 see	 a	 bunch	 of	 “un-exitable
businesses”	 and	 then	 proceed	 to	 give	 each	 other’s	 companies	 an
“up-round”.	 e.g.	 Investor	A	gives	a	 3x	up-round	 to	B’s	 investee,	B
gives	a	3x	 to	C’s	company,	and	C	 in	 turn	returns	 the	 favour	 to	A’s

KNAPPIL
Y

1048



investee.
The	result:	The	partners	of	A,	B	and	C	each	think	they’re	doing	very
well	 indeed.	 But	 the	 start-ups	 and	 their	 founders	 are	 now	 left
with	 new	 masters,	 a	 higher	 and	 even	 more	 indefensible
valuation	and	the	disaster	is	merely	postponed.
Many	 experts	 argue	 that	 the	 valuations	 of	 the	 top	 ecommerce
companies	in	India	are	not	justified	by	their	current	performance.

Where	a	product	comes	from	is	important	for	the	consumer.	How?

Country	 of	 Origin	 (COO)	 bias:	 The	 extent	 to	 which	 consumers’
evaluation	of	a	product	is	driven	by	the	product’s	country	of	origin	(the
‘made	 in’	 label).	 Such	 effects	 can	 have	 a	 favourable	 or	 unfavourable
impact	on	consumer	evaluations.

Example	 1:	 While	 choosing	 between	 a	 Volkswagen	 car	 made	 in
Germany	and	the	same	car	made	in	Mexico,	consumers	invariably
preferred	to	buy	the	German-made	car.
Example	 2:	 “Made	 in	 China”	 tag	 stands	 for	 cheap	 price,	 but	 poor
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quality.	It	may	not	be	true,	but	that	is	how	the	consumers	perceive
Chinese	goods.
With	 India’s	 image	 firmly	 established	 in	 the	 West	 as	 a	 poverty-
stricken,	 corruption-cursed	 country,	we	 can	 guess	 how	well	 ideas
and	products	from	Indian	soil	will	be	accepted	in	the	West!
However,	 on	 the	 other	 hand,	 because	 of	 our	 colonial	 history,	 we
Indians	suffer	from	the	same	COO	bias	—	we	worship	ideas	from	the
West.

Who	was	Meghnada	Saha?

Meghnad	Saha	(6	October	1893	–	16	February	1956)	was	an	Indian
astrophysicist	who	played	a	big	role	 in	boosting	India’s	 innovation
infrastructure.
He	 is	 best	 known	 for	 his	 development	 of	 the	 ‘thermal	 ionisation
equation’	 (Saha	 equation),	 used	 to	 describe	 chemical	 and	physical
conditions	in	stars.
Saha	was	the	leading	spirit	in	organizing	the	scientific	societies	like
the	 ‘National	 Academy	 of	 Science’	 (1930),	 ‘Indian	 Institute	 of
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Science’	(1935),	the	‘Saha	Institute	of	Nuclear	physics’	(1943)	and	the
‘Indian	Association	for	the	Cultivation	of	science’	(1944).
He	was	 the	chief	architect	of	 river	planning	 in	 India.	He	prepared
the	original	plan	for	Damodar	Valley	Project.
He	was	nominated	for	the	‘Nobel	prize’	in	physics	in	1935-36	(did	not
win).	 In	 1952,	 he	was	 elected	 as	 a	Member	 of	 Parliament	 for	 the
North-West	Calcutta	constituency.
According	to	Saha,	large-scale	industrialization	was	the	only	answer
for	improving	the	quality	of	life.	He	thought	that	India	had	no	hope
if	 she	 failed	 to	 develop	 science	 and	 technology.	 Perhaps	 he	 was
right.

How	many	models	of	innovation	exist?

Disruptive	 innovation:	 An	 innovation	 that	 helps	 create	 a	 new
market	 and	 value	 network,	 and	 eventually	 disrupts	 an	 existing
market	and	value	network	(over	a	few	years	or	decades),	displacing
an	earlier	technology.	Developed	by	Clayton	M.	Christensen.
Honeybee	 Model	 for	 grass-root	 innovation:	 It	 brings	 together
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innovators,	 farmers,	 scholars,	 academics,	 policy	 makers,
entrepreneurs	and	non-governmental	organizations	and	an	ensuing
cross-pollination	 of	 ideas,	 creativity	 and	 grassroots	 genius	 takes
place.	Developed	by	Prof.	Anil	Gupta	of	IIM	Ahmedabad.
Bottom	of	the	Pyramid	model:	The	“bottom	of	the	pyramid”	is	 the
largest,	 but	 poorest	 socio-economic	 group.	 In	 global	 terms,	 this	 is
the	 3	 billion	 people	 who	 live	 on	 less	 than	 US$2.50	 per	 day.	 The
“bottom	of	 the	pyramid”	model	 is	used	 to	develop	new	models	of
doing	 business	 that	 deliberately	 target	 that	 demographic,	 often
using	new	technology.	Developed	by	C	K	Prahlad.

((( 	)))
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S&T	-	Government	aims	for	faster	patent	process

At	an	event	to	mark	World	IP	day,	the	Department	of	Industrial	Policy
and	 Promotion	 has	 set	 the	 target	 of	 lowering	 the	 time	 taken	 to	 clear
pending	Intellectual	Property	Rights	(IPR)	applications	from	the	current
5-7	years	to	18	months	by	March	2018	and	those	of	trademarks	from	13
months	to	one	month	by	March	2017	in	a	bid	to	encourage	innovation
and	entrepreneurship.
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What	 has	 the	 Government	 decided	 on	 the	 World	 Intellectual
Property	day?

Speaking	 at	 an	 event	 organised	 by	 the	 Federation	 of	 Indian
Chambers	 of	 Commerce	 and	 Industry	 (FICCI)	 on	 the	 occasion	 of
International	Intellectual	Property	Rights	(IPR)	day,	Department	of
Industrial	Policy	and	Promotion	(DIPP)	Secretary	Ramesh	Abhishek
said	 that	 the	 government	 would	 bring	 down	 the	 time	 taken	 to
examine	 the	 patent	 applications	 from	 the	 current	 five-to-seven
years	to	18	months	by	March	2018.
Apart	from	this	the	central	government	has	added	458	examiners	to
the	existing	130	and	263	examiners	would	be	hired	on	contract	basis
to	 clear	 the	 backlog	 of	 applications	 for	 patents,	 designs	 and
trademarks	 and	 the	 government	 has	 reduced	 patent	 filing	 fee	 for
the	Start-Ups	by	80%.
“We’ve	appointed	a	panel	of	about	80	lawyers,	who	will	provide	free
consultation	and	 legal	advise	 to	 start-ups.	The	 rules	will	 be	notified
soon.	Applications	were	now	being	reviewed	on	a	monthly,	quarterly
and	yearly	basis,”	he	said.
In	 March,	 the	 Commerce	 and	 Industry	 Ministry	 has	 said	 that	 as
many	 as	 2.37	 lakh	 patent	 applications	 are	 pending	 with	 the
government,	 mainly	 due	 to	 shortage	 of	 manpower.	 The	 total
number	of	trademark	registration	requests	pending	as	on	February
1,	2016	is	5,44,171.
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Why	has	India	a	lot	to	do	in	protecting	Intellectual	Property	rights?

The	biggest	concern	about	India	is	 its	restriction	on	so-called	ever-
greening	of	patents,	in	which	new	patents	are	applied	to	products
for	 which	 patent	 protection	 is	 about	 to	 expire.	 This	 is	 common
practice	 in	 the	 pharmaceutical	 industry,	 but	 India	 has	 stricter
requirements	for	granting	additional	patents	on	previously	patented
molecules.
Also	 the	 Indian	 courts	do	not	 easily	 grant	 injunctions	and	are	not
very	 generous	 in	 calculating	 and	 awarding	 damages.	 This	 often
leads	to	a	situation	where	IP	right	holders	do	not	get	the	chance	to
enjoy	their	IP	assets	fully.
Weak	 IP	 enforcement	 is	 a	 common	 practice	 here.	 For	 instance,
every	 year	 the	 film	 industry	 faces	major	 losses	due	 to	unchecked
copyright	 infringement.	 Further,	 many	 Chinese	 companies	 freely
sell	imitated	or	counterfeit	goods	in	India	as	the	fear	of	prosecution
and	consequent	damages	is	low.
Thus	 it	 is	 of	 prime	 importance	 that	 strong	 IP	 laws	be	 framed	and
complemented	by	 an	 equally	 strong	 and	 substantive	 enforcement
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mechanism.
It	 is	 imperative	 to	 have	 strong	 and	 equitable	 IP	 enforcement
because	 it	 gives	 impetus	 to	 innovation,	 encourages	 innovative
technologies	and	provides	financial	incentives	to	the	owners.

When	 was	 WIPO	 founded	 and	 why	 is	 World	 Intellectual	 property
day	celebrated	today?

The	World	Intellectual	Property	Organization	(WIPO)	was	created	in
1967	 “to	 encourage	 creative	 activity,	 to	 promote	 the	 protection	 of
intellectual	property	throughout	the	world.”
The	predecessor	 to	WIPO	was	 the	BIRPI	 (Bureaux	 Internationaux
Réunis	 pour	 la	 Protection	 de	 la	 Propriété	 Intellectuelle,	 French
acronym	 for	 United	 International	 Bureaux	 for	 the	 Protection	 of
Intellectual	 Property),	 which	 had	 been	 established	 in	 1893	 to
administer	 the	Berne	 Convention	 for	 the	 Protection	 of	 Literary
and	Artistic	Works	and	the	Paris	Convention	for	the	Protection	of
Industrial	Property.
WIPO	 was	 formally	 created	 by	 the	 Convention	 Establishing	 the
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World	Intellectual	Property	Organization,	which	entered	into	force

on	 April	 26,	 1970.	 Hence	 26th	 April	 is	 observed	 annually	 as	 the
World	Intellectual	Property	Day.
It	 is	 one	 of	 the	 17	 specialized	 agencies	 of	 the	 United	 Nations	 and
currently	 has	 188	 member	 states,	 administers	 26	 international
treaties,	and	is	headquartered	in	Geneva,	Switzerland.
186	 of	 the	 UN	 Members	 as	 well	 as	 the	 Holy	 See	 and	 Niue	 are
Members	of	WIPO.	Non-members	are	the	states	of	Marshall	Islands,
Federated	 States	 of	 Micronesia,	 Nauru,	 Palau,	 Solomon	 Islands,
South	Sudan	and	Timor-Leste.	Palestine	has	observer	status.

Where	does	India	stand	in	the	GIPC	International	IP	index?

India	 remains	at	 the	bottom	of	 the	 Index	 for	 the	 fourth	year	 in	a
row,	 according	 to	 the	 GIPC	 report.	 India	was	 ranked	 37	 out	 of	 38
countries,	with	only	Venezuela	scoring	lower,	 in	the	U.S.	Chamber
of	Commerce-International	Intellectual	Property	Index.
The	U.S.	was	ranked	first,	followed	by	the	UK,	Germany,	France	and
Sweden.	India’s	peers	in	the	BRICS	grouping	were	all	ranked	ahead
with	Russia	ranked	20th,	China	(22nd),	South	Africa	(26th)	and	Brazil
(29th).	The	38	economies	benchmarked	in	the	2016	Index	accounts
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for	nearly	85	per	cent	of	the	global	GDP.
The	Index	-	produced	by	the	Chamber’s	Global	Intellectual	Property
Center	(GIPC)	-	is	based	on	30	criteria	critical	to	innovation	including
patent,	 copyright	 and	 trademark	 protections,	 enforcement,	 and
engagement	in	international	treaties.
The	 GIPC	 report	 found	 that	 among	 India’s	 key	 areas	 of	weakness
was	the	use	of	compulsory	licensing	(CL)	for	commercial	and	non-
emergency	situations,	and	the	expanded	use	of	CL	being	considered
by	the	Indian	government.

Who	gains	from	strong	IPR	enforcement?

Intellectual	Property	Creates	and	Supports	High-Paying	Jobs:

The	 average	 worker	 in	 an	 IP-intensive	 industry	 earns	 about	 30%
more	than	his	counterpart	in	a	non-IP	industry.	Jobs	in	IP-intensive
industries	are	expected	to	grow	faster	over	the	next	decade	than	the
national	average.

Intellectual	 Property	 Helps	 Generate	 Breakthrough	 Solutions	 to
Global	Challenges:
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Nearly	all	 of	 the	300	products	 on	 the	World	Health	Organization’s
Essential	 Drug	 List,	 which	 are	 critical	 to	 saving	 or	 improving
people’s	 lives	 around	 the	 globe,	 came	 from	 the	 R&D-intensive
pharmaceutical	industry	that	depends	on	patent	protections.
Innovative	 agricultural	 companies	 are	 creating	 new	 products	 to
help	 farmers	 produce	 more	 and	 better	 products	 for	 the	 world’s
hungry	while	reducing	the	environmental	impact	of	agriculture.

Intellectual	 Property	 Rights	 Encourage	 Innovation	 and	 Reward
Entrepreneurs:

Risk	 and	 occasional	 failure	 are	 the	 lifeblood	 of	 the	 innovation
economy.	 IP	 rights	 incentivize	 entrepreneurs	 to	 keep	 pushing	 for
new	advances	in	the	face	of	adversity.
IP	 rights	 facilitate	 the	 free	 flow	 of	 information	 by	 sharing	 the
protected	know-how	critical	 to	 the	original,	patented	 invention.	 In
turn,	 this	process	 leads	 to	new	 innovations	and	 improvements	on
existing	ones.

One	key	reason	why	the	Industrial	Revolution	started	in	the	tiny	island
called	 England	 (long	 before	 it	 became	 an	 imperialist	 force)	 was	 the
presence	 of	 a	 strong	 intellectual	 property	 regime,	 hundreds	 of	 years
ago! KNAPPIL
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How	can	India	strengthen	its	Intellectual	Property	Rights?

A	 refutation	of	 the	use	 of	 compulsory	 licenses	 as	 a	 commercial
tool.	 The	 continued	 threat	 of	 compulsory	 licenses	 (CLs)	 sends	 a
chilling	 signal	 to	 global	 innovators	 that	 the	market	 is	 not	 safe	 for
their	IP.	A	repudiation	of	the	use	of	CLs	would	do	much	to	increase
investor’s	confidence	in	India.
Implementing	 legislative	 changes	 to	 bring	 India’s	 patentability
standards	 in	 line	with	 international	best	practices.	Section	3(d)	of
the	 Indian	Patent	Act	 introduced	 an	 additional	 step	 –	 “enhanced
efficacy”	 –	 for	 patentability,	 which	 is	 inconsistent	 with	 India’s
obligations	under	the	Trade-Related	Aspects	of	Intellectual	Property
Rights	(TRIPS)	agreement.	The	continued	use	of	this	additional	step
to	 evaluate	 patentability	 limits	 an	 innovative	 company’s	 ability	 to
further	improve	an	existing	medicine,	which	often	times	enhances
its	life	saving	potential.
Strengthening	 existing	 administrative	 and	 judicial	 frameworks
to	improve	the	execution	and	enforcement	of	India’s	IP	laws.	Steps
taken	 to	reduce	 the	patent	backlog	and	provide	a	 fair,	 transparent
dispute	 resolution	 mechanism	 would	 significantly	 strengthen
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India’s	overall	IP	system.
The	 government’s	 commitment	 to	 enhance	 cooperation	 and
exchange	 information	with	 the	 US	 on	 IP-related	 issues	 under	 the
US-India	Trade	Policy	Forum	is	one	such	positive	step.

((( 	)))
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S&T	-	Of	IP	and	Innovation:	India’s	new	IPR	policy

The	Cabinet	has	 recently	approved	 the	National	 Intellectual	Property
Rights	Policy	which	will	 create	conducive	environment	 in	 the	country
for	 new	 innovations	 and	 research	 and	 development.	 The	 policy
provides	 a	 push	 to	 register	 more	 patents	 and	 generate	 IP	 assets.
However,	 legal	 experts	 feel	 that	 the	 policy	 might	 lead	 to	 a	 higher
number	 of	 patents	 but	 not	 necessarily	 foster	 innovation.	 Will	 India
really	gain	from	this	policy?KNAPPIL

Y

1062



What	prompted	India	to	have	an	IPR	policy?

The	 National	 Intellectual	 Property	 Rights	 policy	 was	 approved	 by	 the
cabinet	on	May	12,	2016.

India’s	 rank	 on	 the	Global	 Innovation	 Index,	 which	 attempts	 to
measure	 performance	 with	 respect	 to	 creativity	 and	 innovation,
had	slipped	from	62	in	2011	to	76	in	2014.
PM	Narendra	Modi	at	the	first	Global	Exhibition	on	Services	had	said
that	 “India’s	 patent	 laws	 should	 be	 brought	 on	 par	 with	 global
standards	to	make	Asia’s	third	largest	economy	a	hub	for	outsourced
creative	services.”
On	the	global	front,	India	continues	to	be	pressurised	by	developed
countries	and	especially	 the	United	States	on	specific	provisions	 in
our	 patent	 laws.	 For	 example,	 pressure	 from	 the	 US	 government
under	their	Special	301	law	to	change	India’s	patent	regime.
To	reiterate	 India’s	position	on	 issues	of	 IP	principles	and	serve	as
an	 effective	 instrument	 to	 negotiate	 with	 trading	 partners,	 there
was	a	distinct	need	for	a	new	policy.
Indian	applicants	 lead	in	the	matter	of	trademark	applications	and
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not	 patents.	 There	 was	 a	 need	 for	 policy	 which	 could	 encourage
filing	 of	more	patents	 and	 cover	 all	 forms	 of	 intellectual	 property
together	in	a	single	framework.

Note:	The	National	IPR	Policy	makes	it	clear	that	India	will	not	roll	back
any	 aspects	 of	 Indian	 patent	 law,	 which	 was	 amended	 in	 2005	 to
comply	with	WTO	rules.

Why	is	the	policy	being	criticized?

The	 global	 standard	 on	 IP	 Rights	 is	 the	Agreement	 on	 Trade-Related
Aspects	of	Intellectual	Property	Rights	(TRIPS)	which	India	is	already
compliant	with,	so	critics	question	the	need	of	a	new	policy.	The	policy
is	silent	on	how	it	will	lead	to	fostering	innovation.

The	policy	does	not	demonstrate	how	will	favouring	the	IP	owners
and	the	granting	of	monopolies	be	able	to	ensure	the	“socio-cultural
development”	of	India.
Making	 Indian	 patent	 laws	 compliant	 with	 the	 standards	 of	 the
developed	countries	will	not	bring	 in	any	 investment	 to	 India	and
will	instead	make	it	a	destination	for	exports	as	per	critics.
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There	 has	 been	 success	 without	 IP,	 for	 example,	 the	 green
revolution	 took	 place	 in	 India	 without	 any	 IP	 protection	 for	 the
breeders	of	new	varieties	of	seeds.
It	 is	 a	 reckless	 policy	 of	 confusing	 IP	 for	 innovation.	 The	 best
example	 is	of	Council	of	Scientific	&	 Industrial	Research	 (CSIR)
which	has	spent	Rs.74	crore	over	a	period	of	10	years	on	patenting
but	has	not	earned	much	from	patenting.	There	are	fears	of	a	large
number	of	low	value	patents	clogging	the	system.
Analysis	shows	that	the	Indian	industry	and	research	organisations
are	 not	 at	 a	 stage	 where	 patent	 strategy	 is	 going	 to	 yield	 high
returns.
Implementation	is	also	under	scanner	as	there	is	a	need	to	find	out
which	sectors	require	IP	creation	the	most.

When	 did	 India	 amend	 its	 patent	 law	 to	 comply	 with	 global
standards?

Trade-Related	 Aspects	 of	 Intellectual	 Property	 Rights	 (TRIPS)
Agreement,	which	was	concluded	in	1994	at	Marrakesh,	was	one	of
the	most	contentious	 issues	 in	 the	Uruguay	Round	 of	multilateral
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trade	negotiations	at	the	World	Trade	Organisation	(WTO).
India	took	about	ten	years	to	establish	a	patent	law	that	was	in	line
with	the	WTO	mandate.
The	commitments	under	 the	TRIPS	Agreement	compelled	 India	 to
amend	 its	 Patent	 Act	 1970	 in	 1999,	 2002	 and	 2003	 but	 without
success.
The	 Doha	 Ministerial	 Conference	 declaration	 on	 the	 TRIPS
agreement	and	public	health	recognized	the	gravity	of	public	health
problems	afflicting	many	less	developed	countries.	The	declaration
stressed	 the	 need	 for	 the	 TRIPS	 agreement	 to	 be	 part	 of	 wider
international	action	to	address	these	problems.
India	 was	 given	 an	 extended	 period	 of	 time	 to	 make	 its	 patent
regime	complaint	to	TRIPS.
Consequently	 India	 passed	 the	 Patents	 Amendment	 Act,	 2005
which	 came	 into	 force	 on	 January	 1,	 2005	 but	 retrospective	 from
2004.
The	 new	 law	 paved	 way	 for	 the	 formation	 of	 the	 Intellectual
Property	Appellate	Board,	a	specialised	judiciary	to	hear	IP	cases.

Where	is	the	link	between	IP	and	innovation?
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Intellectual	property	(IP)	serves	as	the	foundation	of	innovation	and
sufficient	IP	protection	is	instrumental	in	promoting	innovation.
IP	 is	protected	 in	 law	which	enables	people	 to	earn	recognition	or
financial	 benefits	 from	 what	 they	 invent	 or	 create.	 For	 example,
patents,	copyright	and	trademarks.
Innovation	thrives	in	an	environment	where	access	to	knowledge	is
real	and	substantial.	A	key	driver	of	access	is	openness.
By	 striking	 the	 right	balance	between	 the	 interests	of	 innovators
and	 the	 wider	 public	 interest,	 the	 IP	 system	 aims	 to	 foster	 an
environment	in	which	creativity	and	innovation	can	flourish.
IP	 rights	 can	 have	 a	 significant	 impact	 on	 socio-economic
development,	 as	 they	affect	national	 innovation	performance	and
access	to	knowledge	and	technologies.
IP	rights	influence	the	incentives	for	firms	and	individuals	to	invest
in	 innovation	 and	 creativity	 and	 to	 exploit	 economically	 their
creations.
Depending	on	how	strong	or	weak	 the	existing	 IPR	are,	 tweaks	 to
intellectual	property	rights	(IPR)	can	shift	incentives	in	ways	that
either	encourages	more	or	less	innovation.

Who	will	lose	and	who	will	gain	from	this	policy?
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The	policy	aims	at	 creating	awareness	about	economic,	 social	 and
cultural	benefits	of	IPRs	among	all	sections	of	society.
The	 intellectual	 property	 (IP)	 owners	 will	 benefit	 as	 the	 policy
follows	a	completely	new	set	of	principles	that	are	tilted	in	favour	of
them	in	every	possible	way.	It	grants	them	monopoly	rights.
The	 policy	 demonstrates	 a	maximalist	 agenda	 (more	 is	 more)	 to
drive	 the	 development	 of	 industry,	 publicly-funded	 research	 and
development	 organisations,	 educational	 institutions	 and
government	departments	in	India.
The	 policy	 states	 that	 it	 shall	 promote	 entrepreneurship	 and
enhance	 socio-economic	 and	 cultural	 development,	 including
access	to	healthcare,	food	security	and	environmental	protection.
It	 rewards	 big	 capital	 but	 gives	 very	 little	 importance	 to	 either
public	interest	or	the	developmental	challenges	that	India	faces.
Indian	 pharmaceutical	 industry	 is	 not	 too	 happy	 because	 any
change	 in	 the	 legislative	 framework	will	hurt	not	only	 the	generic
industry,	but	 the	people	of	 India	unless	government	 is	 ready	with
funding	and	programmes	to	ensure	access	to	medicine	for	all.

A	note	on	‘traditional	knowledge’

The	 National	 IPR	 Policy	 invokes	 ‘tradition’	 22	 times	 through	 the
document.
There	are	already	existing	laws	in	place	to	protect	India’s	traditional
knowledge,	such	as	the	Geographical	Indications	law	in	force	for	15
years,	and	the	Biological	Diversity	Act	which	has	only	been	enforced
with	seriousness	in	the	present	decade.
The	 problem	 with	 patenting	 traditional	 knowledge	 is	 that,
historically	speaking,	the	communities	from	where	this	knowledge
comes	hardly	benefit	from	it.
It	seems	that	 India	too,	after	resisting	 it	successfully	for	years,	has
become	 afflicted	 with	 the	 ‘IP	 myth’	 propagated	 by	 the	 rich
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countries	 -	 the	 more	 liberal	 the	 patent	 regime,	 the	 greater	 the
innovation	in	the	nation.

How	 will	 the	 country’s	 first	 National	 Intellectual	 Property	 Rights
Policy	impact	IP	regime?

The	 policy	 will	 promote	 the	 IP	 regime	 and	 encourage	 innovation,
creativity	and	entrepreneurship	in	India.

It	seeks	to	strengthen	legislative	and	legal	framework	of	IPRs,	their
commercialization	 and	 reinforce	 enforcement	 and	 adjudicatory
mechanisms	for	IPR	infringements.
It	recognises	abundance	of	innovative	and	creative	energies	in	the
country	 and	 prioritizes	 the	 need	 to	 tap	 and	 channelize	 these
energies.
It	 facilitates	 a	 transparent,	 stable	 and	 service-oriented	 IPR
administration	in	the	country.
It	 exploits	 and	 creates	 synergies	 between	 all	 forms	 of	 intellectual
property	(IP),	concerned	agencies	and	statutes	in	the	country.
It	 sets	 in	 place	 an	 institutional	 mechanism	 for	 monitoring,
implementation	and	review	of	IP	regime.
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The	policy	aims	 to	 incorporate	and	adapt	global	best	practices	 to
the	Indian	scenario.
It	 also	 weaves	 in	 the	 strengths	 of	 the	 government,	 research
organizations,	 educational	 institutions,	 corporate	entities	 including
start-ups,	small	enterprises	and	other	stakeholders	in	the	creation	of
an	innovation-conducive	environment.

((( 	)))
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S&T	-	The	keys	to	the	kingdom

The	US	will	 finally	be	handing	over	 the	naming	system	of	 the	World
Wide	Web	more	 specifically	known	as	 the	Domain	Naming	System	or
DNS	to	nonprofit	organisation	Internet	Corporation	for	Assigned	Names
and	Numbers	(ICANN),	on	1	October.	The	confirmation	brings	to	an	end
the	 20-year	 process	 involving	 the	 handing	 over	 a	 crucial	 part	 of	 the
internet’s	governance	that	had	been	with	the	US	for	a	long	time.

What	is	the	transfer	of	power	about?

The	United	States	has	confirmed	it	is	finally	ready	to	cede	power	of
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the	 internet’s	 naming	 system	 DNS	 (Domain	 Naming	 System)	 to	 a
multi-stakeholder	body	as	of	October	1,	ending	 the	almost	20-year
process	to	hand	over	a	crucial	part	of	the	internet’s	governance.
No	 longer	 will	 the	 US	 government	 -	 through	 the	 NTIA	 (National
Telecommunications	 and	 Information	Administration),	 part	 of	 the
Department	of	Commerce	-	be	able	to	intervene	on	matters	around
internet	naming.
Besides	 privatizing	 the	 DNS	 system,	 the	 structure	 will	 enhance
ICANN’s	accountability	as	a	fully	independent	organization	that	has
to	answer	to	a	wide	range	of	global	stakeholders.

What	does	this	mean	for	the	internet	users?

While	marking	a	huge	change	for	the	US	government,	the	transfer
is	not	going	to	impact	the	three-billion-plus	Internet	users.
It	will,	however,	make	a	difference	to	multiple	stakeholders,	such	as
countries,	businesses	and	groups	offering	 technical	expertise,	who
might	 be	 interested	 in	 changes.	 Starting	 in	 October,	 it	 will	 force
ICANN	to	communicate	over	all	internet-related	issues.

Note:	 The	Domain	Naming	 System,	DNS,	 is	 one	of	 the	 internet’s	most
important	components.	 It	pairs	 the	easy-to-remember	web	addresses	 -
like	knappily.com	-	with	their	relevant	servers.	Without	DNS,	you’d	only
be	able	to	access	websites	by	typing	in	its	IP	address,	a	series	of	numbers
such	as	“194.65.84.10”.
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Why	has	it	taken	so	long	for	the	US	to	democratize	internet?

When	 ICANN	 was	 founded	 in	 1998,	 the	 plan	 was	 to	 keep	 its
anchoring	contract	with	the	US	National	Telecommunications	and
Information	 Administration	 (NTIA)	 for	 a	 year	 or	 two,	 and	 for
ICANN	to	become	independent	in	2000.
But	in	the	meantime,	the	internet	became	just	too	important	for
the	US	to	let	go	of	the	reins.
Shielded	 by	 the	 US,	 ICANN	 resisted	 attempts	 by	 the	 United
Nations’	International	Telecommunication	Union	to	take	over	its
job.	 IANA	 (the	 Internet	 Assigned	 Names	 Authority,	 the	 part	 of
ICANN	 that	 deals	 with	 country	 codes,	 internet	 numbers	 and
protocols)	went	on	being	part	of	ICANN,	even	as	other	countries	felt
sure	the	US	must	be	abusing	its	power	behind	the	scenes.
But	 as	 the	 millions	 of	 dollars	 of	 business	 transacted	 over	 the
internet	became	trillions,	and	the	first,	second	and	then	third	billion
people	 came	 online,	 it	 started	 to	 look	 a	 bit	 odd	 that	 one
government	had	de	jure	control	of	a	chunk	of	the	internet.	And
that	this	oversight	was	done	via	a	procurement	contract.
Under	 pressure	 from	 the	 European	Union	 and	 others,	 ICANN	 and
the	US	government	took	small	steps,	spelling	out	their	relationship
in	a	deceptively	simple	document,	the	Affirmation	of	Commitments,
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in	2009.
ICANN	and	the	US	would	probably	have	muddled	along	together	for
another	 decade,	 with	 the	 occasional	 hand-wave	 towards	 global
accountability.
But	then	Snowden	happened.	In	September	2013,	just	months	after
the	 first	 Snowden	 revelations	 confirmed	 long-suspected	 global
internet	surveillance	by	the	US,	the	internet’s	elders	rebelled.
So	 as	 to	 deflect	 some	 of	 the	 global	 anger	 over	 the	 Snowden
disclosures,	the	Obama	administration	decided	to	let	ICANN	go.

When	was	the	DNS	created?

When	 the	 first	 computers	 began	 connecting	 to	 each	 other	 over
Wide	 Area	 Networks	 (WAN’s),	 like	 the	 ARPANET	 in	 the	 1960’s,	 a
form	 of	 identification	 was	 needed	 to	 properly	 access	 the	 various
systems.
In	1972	 the	U.S.	Defence	 Information	Systems	Agency	created	 the
Internet	Assigned	Numbers	Authority	(IANA).	IANA	was	responsible
for	assigning	unique	‘addresses’	to	each	computer	connected	to	the

KNAPPIL
Y

1074



Internet.
Greater	 numbers	 of	 users	 networking	 with	 each	 other	 created	 a
demand	for	a	more	simple	and	easy-to-remember	system	than	the
bulky	 and	 often	 confusing	 Internet	 Protocol	 (IP)	 system	 of	 long,
cumbersome	strings	of	numbers.
This	 demand	was	 answered	by	 researchers	 and	 technicians	 at	 the
University	of	Wisconsin	who	developed	the	first	 ‘name	server’	 in
1984.
In	1984	the	Domain	Name	System	was	implemented	and	the	initial
top-level	 domain	 names,	 including	 .com,	 .net,	 and	 .org,	 were
introduced.	Suddenly	125.345.078.1	became	‘company.com’.

Where	are	the	concerns	regarding	handing	over	the	DNS	to	the	UN?

Countries	such	as	China	and	Russia,	had	put	pressure	on	the	UN	to	call
for	 the	 DNS	 to	 be	 controlled	 by	 the	 United	 Nations’	 International
Telecommunication	Union.

A	treaty	to	do	just	that	was	on	the	table	in	2012	wherein	China	and
Russia	 specifically	 mentioned	 “equal	 responsibility”	 for	 internet
governance,	and	used	 the	 loaded	phrase	 “multilateral”,	which	was
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their	effort	 to	 increase	 the	 influence	and	primacy	of	governments
online.
But	the	US,	along	with	the	UK,	Canada	and	Australia,	as	well	as	the
technical	 community,	 businesses	 and	 civil	 society,	 collectively
argued	 for	 a	 broader	 form	 of	 decision-making	 –	 which	 has	 been
boiled	down	to	the	term	“multistakeholder.”
There	 are	 concerns	 over	 human	 rights	 abuses	 that	 may	 arise	 if
other	countries	had	greater	say	and	control	over	the	internet	and	its
technical	foundations.
A	government-led	and	run	decision-making	process	may	 lead	 to	a
major	 step	 on	 the	path	 to	 a	 government-run	 internet,	which	 goes
against	the	spirit	of	a	free	and	open	internet.

Who	is	the	new	boss	from	October	2016?

Washington	will	give	up	its	power	fully	to	the	Internet	Corporation
for	 Assigned	 Names	 and	 Numbers	 (ICANN),	 a	 non-profit
organization	located	in	Los	Angeles.
Created	 in	 1998,	 ICANN	 has	 been	 tasked	 with	 assigning	 global	 IP
addresses	and	overseeing	the	internet	domain	name	system	(DNS).
Along	 with	 the	 US	 Department	 of	 Commerce’s	 National
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Telecommunications	 and	 Information	 Administration	 (NTIA),	 the
California-based	non-profit	 has	been	managing	 the	 IANA	 (Internet
Assigned	Names	Authority)	functions.

This	 transition	of	giving	“the	keys	 to	 the	kingdom”	to	ICANN	has	been
fiercely	 criticised	 by	 some	 US	 politicians	 as	 opening	 the	 door	 to	 the
likes	of	China	and	Russia	 to	meddle	with	a	system	that	has	always
been	“protected”	by	the	US.

“The	 proposal	 will	 significantly	 increase	 the	 power	 of	 foreign
governments	 over	 the	 Internet,”	 warned	 a	 letter	 signed	 by	 several
Republican	 senators,	 including	 former	 Presidential	 hopeful,	 Ted
Cruz.
In	response	to	such	worries	about	abuse	of	the	internet	by	foreign
governments,	 ICANN	 said	 it	 had	 consulted	 corporate	 governance
experts	 who	 said	 the	 prospect	 of	 government	 interference	 was
“extremely	remote”.
It	also	said	that,	under	the	transition	proposal,	there	is	nothing	that
increases	 the	 role	 of	 governments	 over	 the	 DNS	 or	 ICANN	 as	 an
organization.	 The	 ICANN	 bylaws	 retain	 the	 prohibition	 on
government	officials	serving	as	voting	board	members.
In	 addition,	 governments	 remain	 advisory	 through	 the
Governmental	 Advisory	 Committee	 (GAC)	 to	 provide	 input	 to	 the
Board	 in	 the	 normal	 course	 of	 business.	 And,	 as	 is	 currently	 the
case,	the	Board	can	reject	GAC	advice.
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How	can	the	internet	be	truly	liberalized?

A	truly	liberalized	internet	would	be	one	that	is	decentralized	with	more
privacy,	 less	 government	 and	 corporate	 control,	 and	 a	 level	 of
permanence	and	reliability.

The	 multistakeholder	 approach	 is	 the	 optimal	 way	 to	 make
policy	decisions	for	a	globally	distributed	network.
It	is	accountable,	sustainable	and,	above	all,	effective.	The	better	the
inputs	 and	 the	more	 inclusive	 the	 process,	 the	 better	 the	 outputs
and	their	implementation.
Its	 success	 in	 keeping	 internet	 truly	 liberalized	 is	 based	 on	 four
attributes:	inclusiveness	and	transparency;	collective	responsibility;
effective	 decision-making	 and	 implementation;	 collaboration
through	distributed	and	interoperable	governance.
The	multistakeholder	principles	where	used	have	made	the	Internet
such	 a	 success	 and	 need	 to	 be	 increasingly	 used	 to	 make	 the
Internet’s	 policy	 and	 governance	 space	 work.	 They	 are	 now	 an
accepted	international	norm	for	how	the	Internet	is	governed.
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However,	it	is	not	a	single	model	or	‘all	or	nothing’	solution.	 Just	as
the	Internet	needs	to	reach	the	next	billion	people,	the	multistakeholder
approach	needs	to	continue	evolving	so	that	it	can	solve	the	problems	of
the	next	decade…	and	the	next	century.

((( 	)))
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Disaster	Management	-	Kollam	disaster:	trial	by	fire

At	least	106	persons	were	killed	and	over	350	injured	after	a	fire	broke
out	at	the	Paravur	Puttingal	Devi	temple	in	Kollam,	Kerala	around	3:30
a.m	on	April	10.	The	explosion	was	caused	when	the	storehouse	of	the
fireworks	materials	caught	fire.	What	adds	to	the	anguish	is	the	fact	that
this	disaster	could	have	been	prevented.	When	can	India	learn	from	its
fires?
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What	are	the	legislations	dealing	with	fire	safety	in	India?

The	National	Building	Code	of	India,	2005,	is	the	basic	model	code
in	India	on	matters	relating	to	building	construction	and	fire	safety.
The	 Maharashtra	 Fire	 Prevention	 and	 Life	 Safety	 Measures	 Rules
2009,	framed	under	the	Maharashtra	Fire	Prevention	and	Life	Safety
Measures	Act	2006,	 is	an	example	to	this,	and	is	aimed	to	improve
the	status	of	fire	safety	measures	in	Maharashtra.
At	present,	there	is	a	Supreme	Court	guideline	that	firecrackers	are
prohibited	between	10	pm	and	6	am.	But	this	guideline	is	blatantly
violated,	 as	 is	 evident	 from	 the	 latest	 disaster	 in	 Kerala.	 It	 was
triggered	by	firecrackers.
On	 paper,	 nothing	 can	 go	 wrong	 because	 both	 the	 fireworks
manufacturers	 and	 the	 organisers	 need	 appropriate	 permissions
according	 to	 the	 rules	 laid	 out	 by	 the	 Petroleum	 and	 Explosives
Safety	Organisation	of	the	central	government.
There	are	also	guidelines	on	where	the	fireworks	can	be	held,	how
people	should	be	evacuated	from	such	sites,	and	what	are	the	safe
distances	 to	 be	 kept.	 Certain	 chemicals	 and	 combinations
(e.g.	 sulphur	 and	 potassium	 chlorates)	 are	 banned	 across	 the
country,	 and	 the	 Kerala	 high	 court	 has	 banned	 the	 production	 of
certain	 types	 of	 native	 explosives	 because	 they	 are	 really
dangerous.
Union	Food	and	Consumer	Affairs	minister	Ram	Vilas	Paswan	said,
while	 reacting	 to	 the	 disaster,	 that	a	 law	 prohibiting	 bursting	 of
firecrackers	 in	 crowded	 places,	 including	 marriage	 processions,
must	be	enacted	to	avoid	loss	of	lives	and	property.
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Why	was	this	a	predictable	and	preventable	accident?

There	is	a	district	level	ban	on	pyrotechnics	at	temples	but	these	are
held	on	the	basis	of	temporary	permits	annually.
Police	said	that	cases	have	been	registered	against	two	persons	who
had	taken	the	contract	for	conducting	the	fireworks	display.
Collector’s	 order	 rejecting	 the	 application	 of	 the	 temple	 to	 hold	 a
fireworks	 display	 on	 April	 9	 -“it	 has	 become	 clear	 that	 it	 is	 not	 a
firework	display	but	a	 fireworks	 competition	 that	will	 be	held”,	 and
adding	that	action	will	be	taken	against	those	who	break	the	order.

Also,	the	firecracker	accident	at	Paravur	happened	despite	the	existence
of	an	official	Standard	Operating	Procedure	 (SOP)	 in	Kerala	written	by
experts	to	ensure	safety	at	religious	mass	gatherings.

“Carelessness,	 negligence	 and	 ignorance”	 among	 organisers	 of
events	and	fireworks	handlers	could	cause	fatal	accidents,	the	code
warns.
The	temple	organizers	blatantly	disregarded	all	protocols	to	hold	a
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fireworks	display	which	was	clearly	very	risky.

Since	when	has	India	been	losing	lives	over	fire	disasters?

Since	forever	actually.	But	the	last	few	years	provide	a	compelling	case
to	step	up	the	act	to	prevent	fire	accidents.

In	 the	 five	 years	 between	 2010	 and	 2014,	 over	 1.13	 lakh	 people
have	been	killed	across	India	in	fire	accidents.
Report	of	 the	National	Crime	Records	Bureau	 (NCRB)	of	 the	Union
home	ministry	 shows	 that	 a	 total	 of	 20,377	 cases	 of	 fire	 accidents
were	 reported	 in	 the	 country	during	2014	which	 caused	deaths	of
19,513	persons	and	injuries	to	1,889	others.
The	year-wise	figures	show	that	while	24,414	persons	were	killed	in
different	 fire	 accidents	 across	 the	 country	 in	 2010,	 the	 casualties
were	24,576	in	2011;	23,281	in	2012	and	22,177	in	2013	(decreasing,
but	only	marginally	so).
The	 cause-wise	 analysis	 of	 the	 fire	 accidents	 reveals	 that	 the
maximum,	 18.3%	 of	 the	 total	 incidents,	 were	 reported	 in
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residential/dwelling	 buildings.	 The	 other	 causes	 include	 fire	 in
school	 buildings,	 mines,	 trains,	 private	 vehicles,	 government
buildings	 and	 manufacturing	 units	 of	 combustible	 materials	 like
crackers	and	match	boxes.
There	is	no	separate	data	available	for	fire	in	temples.
Kerala	is	incidentally	among	the	states	where	more	than	50%	of	the
fire	 incidents	 in	 2014	 were	 reported	 in	 residential	 buildings	 or
dwelling	units.

Where	can	Kerala	prevent	future	fire	disasters?

The	fireworks	accident	at	Kollam	was	the	deadliest	in	the	state’s	history,
but	 it	 won’t	 be	 the	 last.	 Fireworks	 and	 accidents	 are	 part	 of	 Kerala’s
temple	 festivities	 and	 they	 are	 only	 likely	 to	 increase	 because	 the
number	of	temples	and	the	scale	of	festivals	are	rising	fast.

The	 first	major	 fireworks	accident	 that	 shocked	 the	 state	was	way
back	 in	 1952	 at	 the	 hill-shrine	 of	 Sabarimala	 in	 which	 68	 people
died.	Rough	estimates	show	that	in	the	last	50	plus	years,	there	have
been	more	than	400	such	accidents.
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The	 famous	Thrissur	 pooram	 in	northern	Kerala,	which	 is	 known
for	 its	multiple	 rounds	 of	 competitive	 firework	 displays,	 has	 been
hit	 thrice	 with	 high	 casualties	 and	 injuries.	 But	 the	 state	 hasn’t
learned	its	lessons.
If	the	devotees	are	to	be	protected	from	such	disasters,	the	temples
and	their	surroundings	should	be	disaster-proofed,	which	in	effect
means	strict	adherence	to	the	National	Building	Code.

The	real	solution	is	self-restraint.

The	 situation	 could	 have	 been	mitigated	 had	 the	 local	 authorities
and	festival	organisers	abided	by	the	law.
Banned	 substances	 are	 freely	 used	 in	 Kerala	 and	 guidelines	 are
flouted	with	impunity	even	as	local	authorities	mutely	watch	over.
Reportedly,	the	disastrous	fireworks	at	the	Kollam	festival	also	was
a	competition	between	local	groups.
This	 is	 a	 fast-spreading	 social	 evil	 that	 cannot	be	 stopped	by	 rules
and	 regulations,	 but	 by	 self-restraint.	 The	 district	 administration,
which	had	rejected	the	application	for	fireworkds,	with	the	help	of
the	local	police,	could	have	taken	action,	but	either	they	ignored	the
risks	or	were	overcome	by	the	popular	interest.
It’s	high	time	that	people	realised	that	their	show	of	strength	and
pomp	shouldn’t	be	at	the	risk	of	their	own	lives.	Nowhere	in	the
advanced	world	pyro-techniques	are	handled	like	this.
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Who	all	have	set	up	global	benchmarks	in	fire	fighting?

Prevention	 programs	 are	 developed	 and	 evaluated	 at	 the	 state	 or
national	levels	in	Australia	and	New	Zealand.
The	programs	are	delivered	largely	by	line	fire	fighters	trained	for
specific	programs.
Volunteer	and	career	fire	fighters	participate.
More	fire	fighter	time	is	spent	on	prevention	than	in	countries	like
the	United	States.
Prevention	 programs	 are	 targeted	 to	 high	 risks	 groups	 that	 are
identified	 from	 geographic	 information	 systems	 (GIS)	 analysis	 of
fire	experience	and	socioeconomic	data.
Prevention	 programs	 are	 evaluated	 annually,	 and	 dropped	 or
reshaped	 if	 not	 working.	 They	 reach	 large	 percentages	 of	 the
populations	targeted.
In	India	too,	there	is	a	need	to	initiate	large	scale	fire	prevention	and
awareness	programs.
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How	can	we	fight	fire,	once	it	has	started?

It	 must	 be	 kept	 in	 mind	 that	 regardless	 of	 the	 efficiency	 of	 a	 fire
prevention	strategy,	some	fires	inevitably	occur.

There	 exists	 large	 number	 of	 different	 types	 of	 fire	 fighting
equipment	and	suppression	systems	like	CO2,	FM	200,	and	NOVEC
in	India,	to	suit	specific	requirements.
Automatic	 fire	 sprinklers	 coupled	 with	 detection	 are	 the	 most
effective	fire	protection	system	found	in	High	Rise	buildings	which
can,	 not	 only	 detect	 the	 fires,	 but	 also	 extinguish	 the	 fires	 in	 the
initial	stage	itself.
Application	 of	 Water	 Mist	 in	 various	 situations	 is	 gaining
momentum	 every	 day.	 Passive	 fire	 protection	 system	 is	 also
becoming	more	and	more	popular	in	India.
In	 spite	 of	 all	 technical	 advances,	 water	 is	 the	 cheapest,	 most
efficient	 and	 environmentally	 friendly	 fire	 extinguishing
medium.

((( 	)))
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Disaster	Management	-	India’s	first	ever	National	Disaster
Management	Plan

India’s	first	ever	National	Disaster	Management	Plan	(NDMP)	has	been
released.	It	aims	to	make	the	country	disaster	resilient	and	reduce	loss
of	lives.	Based	on	the	Sendai	Framework,	it	covers	all	phases	of	disaster
management	 -	prevention,	mitigation,	 response	and	recovery.	Though
experts	hail	the	plan	as	a	leap	forward	with	stress	on	protecting	people
and	properties,	some	are	cynical	about	its	proper	implementation.
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What	are	the	salient	features	of	the	plan?

PM	Narendra	Modi	has	recently	released	the	India’s	first	ever	National
Disaster	Management	 Plan	 (NDMP),	 which	 aims	 to	make	 the	 country
disaster	resilient	and	reduce	loss	of	lives.

The	 plan	 covers	 all	 the	 phases	 of	 a	 disaster	management	 such	 as
prevention,	mitigation,	response	and	recovery.
The	 plan	 is	 based	 on	 the	 four	 priority	 themes	 of	 the	 Sendai
Framework.	 It	 includes	 understanding	 disaster	 risk,	 improving
disaster	 risk	 governance,	 investing	 in	 disaster	 risk	 reduction,
disaster	preparedness,	early	warning	and	building	back	better	in	the
aftermath	of	a	disaster.
It	 also	 spells	 out	 the	 roles	 and	 responsibilities	 of	 all	 levels	 of	 the
government	 right	 up	 to	 the	 Panchayat	 and	 the	Urban	 Local	 Body
level	in	a	matrix	format.
It	is	designed	in	such	a	way	that	it	can	be	implemented	in	a	scalable
manner	in	all	phases	of	a	disaster	management.
To	 serve	 as	 a	 checklist	 for	 agencies	 responding	 to	 a	 disaster,	 it
identifies	 major	 activities	 such	 as	 early	 warning,	 information
dissemination,	medical	care,	fuel,	transportation,	search	and	rescue,
evacuation,	etc.
The	plan	also	provides	 a	 generalized	 framework	 for	 recovery	 and
offers	flexibility	to	assess	a	situation	and	build	back	better.
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Why	was	such	a	plan	required?

According	to	a	World	Bank	report,	India	is	one	of	the	most	disaster-
prone	 countries	 in	 the	 world	 and	 some	 200	 million	 Indians	 are
likely	 to	 be	 exposed	 to	 natural	 disasters	 by	 2050	 because	 of	 rapid
urbanization	 and	 the	 extreme	 weather	 stemming	 from	 climate
change.
The	 country’s	 disaster	 management	 has	 always	 come	 under	 flak
despite	the	National	Disaster	Management	Authority	in	place.	But	at
the	 state-level,	 disaster	 management	 and	 mitigation	 have	 always
been	lax.
The	 key	 to	 battle	 such	 deadly	 events	 depends	 on	 an	 effective
preparedness,	 including	 early	 warning	 systems	 and	 strong
infrastructure.
Many	 Indian	 cities	 recently	 faced	 deadly	 natural	 calamities
including	 the	 floods	 in	 Uttarakhand,	 Jammu	 and	 Kashmir,	 Bihar,
Odisha,	Maharashtra	and	Assam	that	left	thousands	of	people	dead
and	 losses	 to	 properties	 worth	 billions	 of	 rupees.	 If	 India	 had	 a
thorough	disaster	preparedness	plan,	we	could	have	easily	avoided
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several	disasters.
There	 was	 also	 a	 need	 for	 horizontal	 and	 vertical	 integration
among	 all	 the	 agencies	 and	 departments	 of	 the	 government	 to
manage	disaster	better.

Note:	NDMP	is	based	on	Sendai	Framework	that	India	had	adopted	on
March	 18,	 2015,	 at	 the	 third	 UN	 World	 Conference	 on	 Disaster	 Risk
Reduction	in	Sendai,	Japan.

When	did	disaster	occur	in	India	in	recent	times?

Natural	disasters	occurring	in	the	country	have	caused	a	great	havoc	in
the	 society,	 killing	 thousands	 of	 people	 and	 destroying	 lives	 and
properties.

The	 Puttingal	 Devi	 Temple	 fireworks	 tragedy:	 The	 tragedy	 at
Puttingal	in	Kollam	on	April	10,	2016	left	110	dead	and	200	injured.
It	could	have	been	easily	avoided	if	extra	care	was	taken	in	disaster
preparedness.
Chennai	floods:	Flood	in	Chennai	and	other	parts	of	Tamil	Nadu	in
November	2015	claimed	 lives	of	at	 least	55	people,	 including	27	 in
Cuddalore	district	alone.
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Heat	wave	in	India:	A	week	 long	heat	wave	 in	 India	 in	May	2015
claimed	lives	of	more	than	1,400	people.
Kashmir	Floods:	 It	was	caused	by	continuous	torrential	rainfall	 in
September	2014.	The	region	suffered	 from	massive	 floods,	 leading
to	 the	death	 of	 around	 500	people.	 The	damage	 of	 properties	was
estimated	between	Rs.	5000-6000	crore.
Uttarakhand	 Flash	 Floods:	 Uttarakhand	 suffered	 from	 a	 major
catastrophic	 natural	 disaster	 in	 the	 form	 of	 huge	 and	 deadly
cloudbursts,	 causing	 flash	 floods	 in	 River	 Ganga	 in	 2013.	 It	 killed
thousands	 of	 people	 and	 thousands	 were	 reported	 missing.	 The
death	toll	was	estimated	to	be	5,700.
Maharashtra	Drought:	The	state	was	affected	by	the	region’s	worst
drought	 in	40	years	 in	2013.	The	worst-hit	areas	are	 Jalna,	 Jalgaon
and	Dhule.	Millions	of	people	were	at	serious	risk	of	hunger.

Where	are	the	shortcomings	in	disaster	management	in	India?

Though	a	National	Policy	on	Disaster	Management,	 2009	 is	 in	place,
which	 is	 in	 conformity	 with	 the	 International	 Strategy	 for	 Disaster
Reduction,	the	Rio	Declaration,	the	Millennium	Development	Goals	and
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the	Hyogo	Framework	2005-2015,	the	country	still	lags	in	management
of	disasters.

The	 frequency	 and	magnitude	 of	 all	 types	 of	 natural	 disasters	 are
increasing	and	leading	to	huge	economic	loss.
There	 is	 no	 link	 between	 disaster	management	 and	 development,
relief	and	reconstruction.	In	many	instances	lack	of	preparedness	is
converting	hazards	into	disasters.
Women	 and	 children	 are	 usually	 the	 most	 affected	 lot	 during
disasters.	There	is	inadequate	public	health	infrastructure	leading	to
increased	health	hazards.
There	exists	gap	between	disaster	research	and	community	capacity
building.	 Community	 participation	 in	 vulnerability	 analysis	 is
lacking.
Enforcement	 of	 public	 safety	 regulations	 has	 not	 been	 very
effective.	 Study	 and	 research	 in	 Disaster	 Management	 is	 still
deficient.
Professional	skills	for	field	work	in	matters	of	disaster	management
are	lacking.
Digital	 dissemination	 of	 information	 by	 Disaster	 Management
Authorities	is	still	inadequate.
International	 or	 bilateral	 cooperation	 in	 Disaster	 management	 is
not	up	to	the	mark.
Disasters	 derail	 the	 development	 process	 and	 affects	 resource
availability	for	future	development.
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Who	is	responsible	for	handling	disaster	in	the	country?

In	 the	 Central	 Government	 there	 are	 existing	 institutions	 and
mechanisms	for	disaster	management	while	new	dedicated	institutions
have	been	created	under	the	Disaster	Management	Act	of	2005.

Cabinet	 Committee	 on	 Management	 of	 Natural	 Calamities
(CCMNC):	 It	 oversees	 all	 aspects	 relating	 to	 the	 management	 of
natural	 calamities	 including	 assessment	 of	 the	 situation	 and
identification	of	measures	and	programmes	considered	necessary.
National	 Crisis	Management	 Committee	 (NCMC):	 It	 is	 under	 the
Cabinet	 Secretary	 which	 oversees	 the	 Command,	 Control	 and
Coordination	of	the	disaster	response.
National	 Disaster	 Management	 Authority	 (NDMA):	 Under	 the
chairmanship	 of	 the	 Prime	 Minister,	 this	 is	 the	 apex	 body
responsible	 for	 laying	 down	 policies,	 plans	 and	 guidelines	 for
disaster	management	 and	 for	 coordinating	 their	 enforcement	 and
implementation	throughout	the	country.
National	Executive	Committee	(NEC):	It	is	under	the	chairmanship
of	Union	Home	Secretary	and	is	mandated	to	assist	the	NDMA	in	the
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discharge	 of	 its	 functions	 and	 further	 ensure	 compliance	 of	 the
directions	issued	by	the	Central	Government.
The	Ministry	of	Home	Affairs	(MHA)	has	the	overall	responsibility
for	disaster	management	in	the	country.	For	a	few	specific	types	of
disasters,	 the	concerned	Ministries	have	 the	nodal	 responsibilities
for	management	of	the	disasters
National	 Institute	 of	 Disaster	 Management	 (NIDM):	 It	 has	 the
mandate	 for	 human	 resource	 development	 and	 capacity	 building
for	 disaster	management	within	 the	 broad	 policies	 and	 guidelines
laid	down	by	the	NDMA.
National	 Disaster	 Response	 Force	 (NDRF):	 It	 is	 the	 specialized
force	 for	 disaster	 response	 which	 works	 under	 the	 overall
supervision	and	control	of	the	NDMA.
At	 the	 State	 Level	 the	 State	 Disaster	 Management	 Authority
(SDMA),	headed	by	 the	Chief	Minister	and	 in	 the	district	 level	 the
District	Disaster	Management	Authority	(DDMA),	headed	by	the
District	Magistrate	are	responsible	for	handling	disasters.

How	can	NDMP	help	in	making	India	disaster	prepared?
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Disaster	 planning	 is	 a	matter	 of	 basic	 security	 for	 every	 human.	 The
NDMP	 is	 a	 dynamic	document	 in	 the	 sense	 that	 it	will	 be	periodically
improved	 keeping	 up	 with	 the	 emerging	 global	 best	 practices	 and
knowledge	bases	in	disaster	management.

The	plan	has	a	regional	approach	and	will	be	beneficial	not	only	for
disaster	management	but	also	for	development	planning.
The	new	plan	involves	all	stakeholders	including	state	governments
and	other	government	agencies.
It	 sets	 out	 targets	 that	 will	 enable	 disaster	 managers	 to	 reduce
possible	 damage	 to	 infrastructure	 and	 any	 disruptions	 to	 basic
services,	including	health	and	education	facilities.
It	 also	 lays	 down	 guidelines	 to	 increase	 access	 to	 early	 warning
systems	and	disaster	risk	information	for	the	public.
The	plan	will	help	in	maximizing	the	disaster-fighting	abilities	 at
all	levels	of	administration	and	the	communities	as	it	lays	stress	on
a	 greater	 need	 for	 information,	 education	 and	 communication
activities.
It	 also	 sets	 out	 to	 reduce	 disaster	 risk	 by	 mainstreaming	 its
requirements	into	the	overall	developmental	plans.
Experts	hailed	the	plan	as	a	leap	forward	with	stress	on	protecting
people	 and	 properties.	 However,	 some	 appeared	 cynical	 about	 its
proper	implementation.

Effectiveness	of	the	plan	will	be	determined	by	its	implementation	and
not	by	what	lies	in	the	blueprint.	The	print	looks	good	though.

((( 	)))
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Security	-	14	IS	Sympathisers	arrested	from	6	cities

In	an	 ‘anti-terror’	crackdown,	 the	National	 Investigation	Agency	(NIA)
carried	out	raids	simultaneously	in	Karnataka,	Hyderabad,	Maharashtra
and	Uttar	Pradesh	where	14	people,	who	were	under	surveillance	for	6
months	 now,	 had	 formed	 ‘Janood-ul-Khalifa-e-Hind’,	 a	 terror	 group
which	 had	 affiliations	 with	 ISIS.	 These	men	 had	 learnt	 bomb-making
from	the	internet.	What	were	they	upto?KNAPPIL
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What	made	NIA	arrest	them	now?

Though	these	arrested	men	had	been	under	surveillance	for	over	6
months,	 they	 were	 arrested	 now	 as	 they	 had	 accumulated
explosives,	 were	 trying	 to	 procure	 arms	 and	 are	 suspected	 to	 be
preparing	for	attacks	on	vital	installations.
Online	monitoring	of	the	group	also	revealed	that	some	of	them	had
plans	of	organising	a	terror	training	camp.
Senior	 government	 officials	 said	 there	 was	 no	 impending	 terror
attack	that	the	group	had	planned.
However,	 the	National	 Investigation	Agency	 (NIA)	and	 local	police
recovered	low	intensity	explosives,	detonators,	wires,	batteries	and
hydrogen	peroxide	and	other	material	 that	 can	be	assembled	 into
IEDs.
Officials	also	said	that	the	men	received	online	training	to	prepare
pipe	 bombs,	 a	 signature	 weapon	 that	 the	 Indian	 Mujaheedin	 has
used	in	the	past	to	carry	out	bomb	blasts	in	various	Indian	cities.

KNAPPIL
Y

1099



Why	Islamic	State	(IS)	considers	Indian	fighters	“inferior”?

The	 reason	 could	 be	 because	 IS	 criticizes	 the	 Hanafi	 school	 of
Islamic	jurisprudence	widely	prevalent	among	Sunnis	in	India.	The
IS	 and	 its	 predecessors	 like	 Al	 Qaida	 are	 believed	 to	 be	 strongly
influenced	by	Salafist	thought	traced	to	the	13th	century	scholar	Ibn
Taymiyyah	and	are	seen	to	prefer	the	‘Hanbali’	school.
IS	does	not	take	Indians	in	“officer	cadre”	and	also	puts	them	under
watch,	 indicating	 a	 trust	 deficit	 between	 Arab	 fighters	 and	 those
from	other	nationalities	attracted	to	IS	through	online	propaganda.
They	are	chosen	as	frontline	defence	making	them	“cannon	fodder”
-	 they	 take	 enemy	 bullets	 first	 and	 are	 asked	 to	 serve	with	 lesser
salaries,	 equipment	 and	 ammunition,	 in	 comparison	 to	 Arab
counterparts.
Indian	security	establishment	suggests	 that	around	20-odd	 Indians
are	currently	fighting	for	the	banned	outfit	in	Iraq	and	Syria	and	6
have	died	fighting.

KNAPPIL
Y

1100



When	was	NIA	established	and	how	did	they	conduct	these	raids?

National	Investigation	Agency	(NIA)	is	a	central	agency	established
by	the	Indian	Government	to	combat	terror	in	India.
The	agency	is	empowered	to	deal	with	terror	related	crimes	across
states	without	special	permission	from	the	states	and	is	in	existence

since	31st	December	2008.
The	NIA	 said	 it	 received	 information	 that	 certain	 individuals	 from
different	 cities	 in	 the	 country	 were	 in	 the	 process	 of	 organizing
themselves	to	commit	terrorist	acts	in	different	parts	of	the	country.
All	 the	 arrested	 suspects	 have	 been	 brought	 to	 Delhi	 for	 detailed
interrogation	 as	 preliminary	 enquiry	 indicated	 that	 they	 were
working	on	evolving	a	terror	outfit	with	ideologies	similar	to	ISIS.
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From	where	were	the	sympathisers	arrested?

Of	 the	 14,	 3	 were	 from	 Mumbai,	 4	 from	 Hyderabad,	 4	 from
Bengaluru,	and	1	each	 from	Mangalore,	Tumkur,	Aurangabad	and
Lucknow.
Most	of	those	14	arrested,	aged	25	to	35	years,	were	in	online	contact
with	 former	 Indian	Mujahideen	 (IM)	member	Shafi	Armar	who	 is
believed	to	be	in	Syria.
Mudabbir	Sheikh	 -	 former	Web	developer	who	holds	a	diploma	in
Software	 Engineering	 -	 called	 himself	 as	 the	 Ameer	 of	 the	 IS	 in
India;	he	was	arrested	in	Mumbai.
Other	 profiles:	 Abdul	 Ahad,	 46,	 a	 software	 entrepreneur	 from
Karnataka,	 Syed	Mujahid,	 34,	 a	 shop	 owner	 from	 Tumkur,	 Imran
Khan	Pathan	alias	Abu	Hind	from	Aurangabad,	Mohammed	Sohail,
31,	a	madrasa	teacher,	and	Asif	Ali,	30,	an	IT	worker	from	Bengaluru
and	Najmal	Huda,	25,	a	chemical	engineer	from	Mangalore.
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Who	in	the	past	were	arrested	for	Islamic	State	links?

In	2014,	a	23	year	old	Arif	Majeed	from	Kalyan	returned	home	after
spending	about	6	months	with	the	IS.	He	was	arrested	on	arrival	in
Mumbai.
In	 January	2015,	Salman	Mohiuddin	of	Hyderabad	was	arrested	at
Hyderabad	airport	when	he	was	preparing	to	board	a	flight	to	Dubai
on	way	to	Syria	via	Turkey.
The	UAE	in	September	2015	sent	back	a	37-year-old	woman,	Afsha
Jabeen	 alias	 Nicky	 Joseph,	 who	 was	 allegedly	 involved	 in	 IS
recruitment	drives.
In	 December	 2015,	 3	 Hyderabad	 based	 cousins,	 Umar	 Hassan
Farooqui,	Abdul	Wasim	and	Zamir	 Farooqui,	were	 arrested	 at	 the
Nagpur	 airport	 after	 an	 alert	 that	 they	 were	 trying	 to	 leave	 the
country	to	join	the	Islamic	State	(IS).
Sirazudin,	from	Karnataka,	a	senior	official	in	Indian	oil	corporation
was	arrested	in	December	2015	for	IS	links.
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How	are	Islamic	State	(IS)	sympathisers	radicalised?

The	radicalisation	process	primarily	carried	out	online	depends	on
factors	 such	as	growing	disenchantment	of	a	 community	with	 the
socio-political	 structure	 of	 the	 state;	 existing	 sectarian	 tension
between	majority	 and	minority	 communities;	unemployment	and
poverty.
For	 instance	 ‘beef	 ban’	 controversy	 and	US	 presidential	 candidate
Donald	Trump’s	controversial	call	 to	ban	Muslims	from	coming	to
the	 U.S.	 and	 warning	 that	 ‘the	 West	 will	 turn	 against	 its	 Muslim
citizens’	are	used	as	videos	for	recruitments.
This	propaganda	is	accompanied	by	virtual	Da’wah	(proselytising	of
Islam),	 which	 calls	 for	 Hijrat	 (emigration)	 to	 the	 IS	 Caliphate	 and
creating	hypnotic	ties	to	the	common	cause.
Few	 manifestos	 also	 portray	 Prime	 Minister	 Narendra	 Modi	 as	 a
‘right-wing	 Hindu	 nationalist	 who	 worships	 weapons	 and	 is
preparing	his	people	for	a	future	war	against	Muslims’.</li>
The	 hacking	 collective	 Anonymous	 has	 declared	 an	 online	 war
against	 ISIS;	 they	 have	 already	 taken	 down	 many	 ISIS	 affiliated
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social	media	accounts.

((( 	)))
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Security	-	Indian	Army	might	on	display

The	historic	Rajpath	is	decked	up	to	showcase	India’s	military	might	on
the	 occasion	 of	 67th	 Republic	 Day.	 After	 a	 gap	 of	 26	 years,	 the	 Army
dogs	are	marching	down	this	year.	For	the	first	time,	an	all-women	stunt
contingent	will	also	be	performing.	Let	us	visit	the	real	stunts	of	Indian
Army	over	the	years,	one	operation	at	a	time.KNAPPIL
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What	was	the	role	of	Indian	army	in	Operation	Black	Tornado?

Black	Tornado,	as	the	operation	was	called	by	the	NSG,	is	the	story
of	the	armed	and	paramilitary	forces	which	were	called	into	action
in	 the	 desperate	 hours	 following	 the	 most	 sensational	 terrorist
attack	the	country	had	ever	seen	–	the	2008	Mumbai	attacks.
All	 three	wings	 of	 the	 Indian	armed	 forces	 came	 together	 to	 fight
terror.
The	 commandos	 rescued	 9	 hostages	 from	 Nariman	 House	 and
managed	 to	 rescue	 300	 and	 250	 hostages	 from	 Taj	 and	 Oberoi
hotels.
Major	Sandeep	Unnikrishnan	&	Havaldar	Gajendra	Singh	Bisht	laid
down	their	life	fighting	terrorists.
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Why	is	Army	Day	celebrated	every	year?

January	15	every	year	 is	 celebrated	as	Army	day.	 It	 is	 the	day	on
which	 15th	 Lieutenant	 General	 K	 M	 Cariappa	 became	 the	 first
Indian	Commander-in-Chief	of	armed	forces	in	independent	India	in
1948.
It	 is	 observed	 to	 pay	 homage	 to	 and	 salute	 the	 brave	 jawans	 and
officers	who	sacrificed	their	lives	for	protecting	the	country.
The	 Indian	Army	celebrated	68th	Army	Day	 this	year,	 reaffirming
its	pledge	to	defend	the	nation	against	all	adversaries.
It	 is	 celebrated	 every	 year	 by	 organizing	 army	 parades	 including
many	other	military	shows.
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When	was	the	Kargil	war	fought?

It	 commenced	 in	 May	 1999,	 announced	 after	 the	 infiltration	 of
Pakistani	 troops	 and	 Kashmiri	 militants	 into	 Kargil	 district	 of
Jammu	and	Kashmir	and	along	the	Line	of	Control	(LOC).
The	Indian	army	was	completely	surprised	by	the	intrusion	into	the
area	that	divided	the	Indian	territory	of	Ladakh	from	the	northern
areas	of	the	state.
Operation	Vijay	was	immediately	launched	by	Indian	Army	and	Air
Force	to	flush	our	enemies	from	the	Kargil	sector.
Many	brave	soldiers	 laid	down	 their	 lives	 for	 the	country.	Against
mighty	odds,	climbing	rough	terrain,	facing	enemy	fire,	our	fearless
soldiers	won	the	war	for	us.

KNAPPIL
Y

1109



Where	did	Operation	Cactus	lead	Indian	Army	to?

Operation	 Cactus:	 A	 notable	 time	 of	 support	 India	 provided	 to
Maldives	was	during	the	coup	in	1998.	Prime	Minister	Rajiv	Gandhi
ordered	1,600	troops	to	aid	the	Maldivian	government.
On	3	November	1988,	an	Ilyushin	Il-76	aircraft	under	the	Indian	Air
Force	 airlifted	 the	 parachute	 regiment	 and	 flew	 them	 to	 Male
International	Airport.
The	armed	forces	soon	moved	in	land	and	secured	various	strategic
installations	throughout	the	nation.
The	 forces	 captured	 and	 repatriated	 the	 rebels	 to	 the	 Maldives
government	police.
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Who	took	control	of	the	Jaffna	peninsula	from	the	LTTE	in	1987?

Operation	Pawan:	After	 the	 Sri	Lankan	army	 failed	 to	handle	 the
situation,	the	Indian	Peace	Keeping	Force	(IPKF)	took	control	of	the
Jaffna	peninsula	from	the	LTTE.
The	 Indian	 troops	 were	 supported	 by	 Army	 tanks,	 helicopter
gunships	 and	 heavy	 artillery.	 Several	 operations	 were	 also
conducted	against	the	LTTE	base	in	Guru	Nagar.
To	 take	 over	 Jaffna,	 it	 took	 two	 weeks	 of	 intense	 fighting	 and	 to
restore	peace	in	Sri	Lanka	it	took	three-year	campaign.
However,	this	victory	came	at	a	price	as	the	IPKF	lost	around	1200
soldiers.
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How	 did	 Indian	 army	 win	 back	 the	 highest	 battleground	 of	 the
world?

Operation	 Rajiv	 (named	 after	 a	 slain	 Indian	 Army	 officer)	 was
fought	on	the	highest	battleground	in	the	world	–	Siachen.
The	Pakistan	Army	had	established	a	post	(called	the	Quaid	Post)	on
the	 top	 of	 the	 strategically	 located	 peak,	 threatening	 Indian
movement	in	the	area.
An	 Indian	 task-force,	 led	 by	 Major	 Varinder	 Singh,	 launched
multiple	attacks	to	capture	the	Post.
After	three	unsuccessful	attempts,	a	team	led	by	Naib	Subedar	Bana
Singh	captured	the	Post.
Naib	Subedar	Bana	Singh	led	his	men	through	an	extremely	difficult
and	 hazardous	 route,	 climbing	 in	 near	 darkness	 through	 a
snowstorm.	 He	 inspired	 his	men	 by	 his	 indomitable	 courage	 and
leadership.
The	peak	was	renamed	Bana	Top	in	honour	of	Bana	Singh,	who	was
awarded	 India’s	 highest	 military	 award	 Param	 Vir	 Chakra	 for	 his
courage.
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Security	-	FBI	ran	a	child	porn	site

The	FBI	ran	one	of	 the	 internet’s	 largest	child	porn	sites	 for	nearly	2
weeks	 last	year	allowing	users	 to	download	 thousands	of	 illicit	 images
and	videos	from	a	government	site.	FBI	agents	think	the	most	effective
way	to	nab	pedophiles	is	to	take	control	of	child	pornography	sites.	The
end	justifies	the	means,	or	does	it?KNAPPIL
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What	was	the	plan	of	FBI?

The	FBI	hacked	and	operated	a	website	called	Playpen	for	2	weeks
in	early	2015.
During	the	sting	operation,	the	FBI	found	that	the	website	had	over
215,000	registered	users.	The	website	also	had	 links	 to	over	23,000
sexually	explicit	videos	and	images	of	children	that	includes	around
9,000	 files,	 which	 could	 be	 directly	 downloaded	 from	 the	 federal
agency.
The	details	of	the	operation	stay	largely	secret	but	this	was	the	3rd
operation	when	FBI	 took	control	of	 child	porn	websites	and	 left	 it
operational	to	catch	people	who	accessed	the	content.
FBI	used	a	software	in	the	latest	operation	that	could	identify	users
who	would	use	security	tools	to	hide	their	identity.
In	 the	past,	 the	 government	did	not	 allow	FBI	 agents	 to	use	 child
pornographic	images	online	to	catch	those	who	viewed	them.
FBI	agents	acknowledge	the	associated	risks;	however,	they	say	that
there	is	no	other	way	to	identify	those	who	accessed	these	websites.
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Why	is	the	Dark	Web	used	for	illicit	activities?

The	 Dark	Web	 is	 a	 term	 that	 refers	 specifically	 to	 a	 collection	 of
websites	 that	 are	publicly	 visible,	 but	hide	 the	 IP	 addresses	 of	 the
servers	that	run	them.
Thus	they	can	be	visited	by	any	web	user,	but	it	is	very	difficult	to
work	out	who	 is	behind	 the	 sites.	And	you	cannot	 find	 these	 sites
using	search	engines.
Almost	all	sites	on	the	so-called	Dark	Web	hide	their	identity	using
the	Tor	encryption	tool.	Tor	is	used	to	hide	your	identity,	and	spoof
your	 location	 and	 has	 the	 same	 effect	 when	 a	 website	 is	 run
through	Tor.
By	using	Tor	the	end	user’s	IP	is	bounced	through	several	layers	of
encryption	 to	 appear	 to	 be	 at	 another	 IP	 address	 on	 the	 Tor
network,	so	is	that	of	the	website.
Thus	 several	 layers	 of	 magnitude	 provide	more	 secrecy	 than	 the
already	secret	act	of	using	Tor	to	visit	a	website	on	the	open	internet
-	for	both	parties.
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When	was	Operation	Torpedo	launched	and	why?

Operation	Torpedo	started	 in	2011	when	police	 in	 the	Netherlands
found	a	large	child	porn	site	and	gained	administrative	access	to	it.
They	found	that	the	Web	server	was	physically	located	inside	a	data
centre	 at	 Power	 DNN,	 a	Web	 hosting	 service	 located	 in	 Bellevue,
Nebraska.	According	to	court	records,	Dutch	cops	then	tipped	off	the
FBI.
In	late	2012,	federal	agents	caught	the	administrator	of	PedoBook,	a
social	media	site	where	people	shared	photos	of	child	pornography
and	 gave	 agents	 administrative	 access	 to	 the	website	 but	 couldn’t
identify	the	website’s	visitors.
The	 site	 was	 on	 the	 Dark	 Web,	 which	 means	 people	 could	 only
access	the	website	by	using	the	Tor	browser.
For	the	last	4	years,	the	FBI	has	been	experimenting	drive-by	hacks
as	 a	 solution	 to	 one	 of	 law	 enforcement’s	 knottiest	 Internet
problems:	how	to	identify	and	prosecute	users	of	criminal	websites
hiding	behind	the	powerful	Tor	anonymity	system.
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From	where	does	pedophilia	originate?

Pedophilia	 is	 a	 psychiatric	 disorder	 in	 which	 an	 adult	 or	 older
adolescent	experiences	a	primary	or	exclusive	sexual	attraction	to
prepubescent	children,	generally	age	11	years	or	younger.
Although	 what	 causes	 pedophilia	 is	 not	 yet	 known,	 researchers
began	 reporting	 a	 series	 of	 findings	 linking	 pedophilia	 with	 brain
structure	and	function.
Studies	have	found	associations	between	pedophilia	and	lower	IQs,
poorer	 scores	 on	 memory	 tests,	 greater	 rates	 of	 non-right-
handedness,	greater	rates	of	school	grade	failure	over	and	above	the
IQ	differences,	 lesser	physical	height,	greater	probability	of	having
suffered	childhood	head	injuries	resulting	in	unconsciousness,	and
several	differences	in	MRI-detected	brain	structures.
Studies	using	structural	Magnetic	Resonance	 Imaging	showed	 that
male	 pedophiles	 have	 a	 lower	 volume	 of	 white	 matter	 than	 a
control	group.
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Who	are	the	regulators	to	control	child	pornography?

The	United	Nations	Convention	on	the	Rights	of	 the	Child	(UNCRC)
provides	a	baseline	international	legal	standard	for	the	protection	of
children	from	sexual	exploitation.
Article	 34,	 among	 other	 articles	 which	 prohibit	 the	 degrading
treatment	 of	 children,	 explicitly	 requires	 countries	 to	 take	 “all
appropriate	national,	bilateral,	and	multilateral	measures	to	prevent
…	the	inducement	or	coercion	of	a	child	to	engage	in	any	unlawful
sexual	 activity	 …	 [and]	 the	 exploitative	 use	 of	 children	 in
pornographic	performances	and	materials.”
The	United	Nations	Commission	on	Human	Rights’	 Programme	of
Action	for	the	Prevention	of	the	Sale	of	Children,	Child	Prostitution
and	 Child	 Pornography	 reinforces	 the	 UNCRC	 and	 international
efforts	 to	 sanction	 those	 who	 exploit	 children	 for	 pornographic
purposes.
And	most	countries	have	adopted	stringent	child	pornography	laws
to	 prohibit	 the	 production,	 distribution	 and	 possession	 of	 child
pornography.
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How	is	the	US	using	Malware	to	trap	child	porn	users?

The	User	with	an	online	name	Pewter	logged	onto	a	website	called
Playpen,	 and	 downloaded	 images	 of	 young	 girls	 being	 sexually
molested.
Pewter	carefully	covered	his	 tracks	accessed	 the	site	by	using	 free
software	called	Tor,	a	tool	which	gives	users	anonymity	online.
In	 order	 to	 uncover	 Pewter’s	 true	 identity	 and	 location,	 the	 FBI
turned	to	a	technique	typically	used	by	hackers.
The	agency,	with	a	warrant,	placed	a	malware,	on	all	computers	that
logged	into	the	Playpen	site.	When	Pewter	connected,	the	malware
exploited	a	 flaw	 in	his	browser,	 forcing	his	 computer	 to	 reveal	 its
true	Internet	protocol	address.
Pewter	was	unmasked	as	Jay	Michaud,	a	62-year-old	administrator
in	the	Vancouver,	Wash.,	public	schools.
Using	 the	 malware,	 the	 FBI	 was	 able	 to	 capture	 the	 identifying
computer	information	of	1,300	users,	137	of	whom	they	managed	to
bring	criminal	charges	against.
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Security	-	Ten	soldiers	die	in	Siachen

The	Army	has	declared	all	ten	soldiers	dead,	who	were	hit	and	trapped
by	a	massive	avalanche	at	Siachen	recently.	They	 included	one	 Junior
Commissioned	Officer	 (JCO)	 and	 nine	 jawans	 of	 the	Madras	 battalion.
Though	the	Army	and	Indian	Air	Force	tried	hard,	their	efforts	to	rescue
them	have	failed.	Why	is	it	worth	losing	lives	at	Siachen?KNAPPIL
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What	led	to	the	death	of	these	brave	soldiers?

One	 JCO	 and	nine	 jawans	were	 trapped	 after	 an	 avalanche	 struck
their	post	in	Siachen	glacier.
The	avalanche	had	hit	a	high	altitude	post	situated	at	19000	feet	in
Northern	Glacier	sector	in	Ladakh	region.	Their	base	was	located	on
the	Saltoro	ridge.
The	soldiers	belong	to	the	Madras	regiment	of	the	Army	and	were
posted	there	recently.
The	fiber-reinforced	huts	used	by	the	soldiers	might	have	failed	to
withstand	the	force	of	the	avalanche.
The	oxygen	tanks	used	by	them	would	have	also	run	out	after	some
time.
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Why	are	lives	regularly	lost	at	Siachen?

The	 soldiers	 made	 the	 ultimate	 sacrifice	 to	 keep	 the	 Indian	 flag
flying	high	on	the	world’s	highest	battlefield.
Siachen	is	located	in	the	eastern	Karakoram	range	in	the	Himalaya
Mountains	where	 the	 Line	 of	 Control	 between	 India	 and	 Pakistan
ends.	 It	 is	 said	 to	 be	 the	 longest	 glacier	 in	 the	 Karakoram	 and
second-longest	in	the	world’s	non-polar	areas.
It	 has	 become	 essential	 for	 India	 that	 the	 Siachen	 Glacier	 be
manned	 by	 ground	 troops,	 to	 score	 a	 strategic	 advantage	 over
Pakistan	and	China.
More	soldiers	die	because	of	the	weather	elements	than	as	a	direct
consequence	of	the	Indo-Pak	standoff	at	Siachen.
At	 least	 869	 officers	 and	 soldiers	 have	 been	 killed	 because	 of	 the
inhospitable	terrain	and	weather	since	India	moved	in	to	the	Saltoro
Range	and	the	Siachen.
The	two	countries	have	discussed	ways	to	demilitarize	the	Siachen
Glacier	without	success.
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When	did	Indian	army	occupy	these	glaciers?

It	 is	 the	world’s	highest	 active	battlefield	at	 an	average	altitude	of
20,000	 feet,	 contested	 by	 India	 and	 Pakistan	when	 India	 launched
Operation	Meghdoot.
The	 Indian	 Army	moved	 in	 to	 pre-empt	 a	 move	 by	 the	 Pakistan
Army	to	occupy	the	glacier.
Indian	 Army	 currently	 occupies	 the	 full	 Siachen	 glacier,	 while
Pakistani	forces	are	deployed	at	the	lower	heights	of	Saltoro	ridge.
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Where	is	the	biggest	problem	with	guarding	Siachen?

The	 weather	 in	 the	 region	 continues	 to	 be	 the	 most	 deadly	 and
challenging	enemy.
Winter	 is	at	 its	peak	during	 the	months	of	December	and	 January
with	temperatures	as	low	as	-50°C.
The	widespread	and	vast	glacier	demands	that	soldiers	patrol	from
point	to	point.
Though	the	trek	is	extremely	slow	as	a	safe	path	for	travel,	it	has	to
be	chalked	out	in	advance.
The	soldiers	have	to	boil	the	glacier	snow	to	get	water	for	their	daily
needs.
The	 lack	 of	 appetite,	 no	 exercising,	 a	 strict	 no	 to	 alcohol,	 and	 a
recommended	 dosage	 of	water	 intake	make	 livelihood	 extremely
hard	for	the	troops.
The	 other	 major	 problem	 is	 evacuation	 and	 resupplying	 in	 this
region.

Who	is	Bana	Singh?
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In	 June,	 1987,	 Bana	 Singh	 -	 in	 an	 act	 of	 extra-ordinary	 valor	 –
defeated	Pakistani	Army	to	conquer	the	highest	peak	in	the	Siachen
area	as	part	of	Operation	Rajiv.	The	peak	was	named	as	“Bana	Top”
in	his	honour.
Operation	 Rajiv	 (named	 after	 a	 slain	 Indian	 Army	 officer)	 was
fought	on	the	highest	battleground	in	the	world	–	Siachen.
The	Pakistan	Army	had	established	a	post	(the	Quaid)	on	the	top	of
the	strategically	located	peak,	threatening	Indian	movement	in	the
area.
An	 Indian	 task-force,	 led	 by	 Major	 Varinder	 Singh,	 launched
multiple	 attacks	 to	 capture	 the	 Post.	 Three	 attempts	 were
unsuccessful.	 It	was	 then	 that	Bana	 Singh	 took	 it	 upon	himself	 to
win	Siachen.
Bana	 Singh	 led	 his	 men	 through	 an	 extremely	 difficult	 and
hazardous	route,	climbing	 in	near	darkness	 through	a	snowstorm.
He	inspired	them	by	his	indomitable	courage	and	leadership.
Bana	was	awarded	India’s	highest	military	award	Param	Vir	Chakra
(PVC)	 for	 his	 courage.	 “Subedar	 Bana	 Singh	 displayed	 the	 most
conspicuous	 gallantry	 and	 leadership	 under	 the	 most	 adverse
conditions”,	his	PVC	citation	says.
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How	 was	 the	 rescue	 operation	 performed	 for	 the	 ten	 stranded
soldiers?

A	 very	 large	 rescue	 team	 was	 deployed	 to	 reach	 down	 to	 the
swamped	Army	post.
These	rescuers	worked	at	extremely	low	temperatures	of	-25	to	-45
degrees	 putting	 their	 lives	 at	 risk	while	 navigating	 the	 extremely
treacherous	heights	of	the	Saltoro	ridge.
Snow	 and	 ice	 had	 fallen	 on	 the	 post	 burying	 it	 very	 deep	 and
clearing	it	was	a	very	difficult	task.
Heavy	 snow	cutters	and	major	equipment	were	used	 to	 clear	and
cut	the	ice	blocks.
A	 rescue	 dog	 too	 was	 flown	 to	 the	 spot	 in	 an	 Air	 Force	 Mi-17
helicopter.
Pakistan	had	offered	help	 in	 the	 search	mission	but	 Indian	Army,
while	appreciating	the	gesture,	rejected	the	offer.	 India	had	all	 the
capabilities.
The	ten	brave	Indian	defenders	of	Siachen	gave	their	lives	in	those
harsh	conditions	so	that	India’s	flag	flies	high	on	the	world’s	highest
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battleground.

((( 	)))
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Security	-	India	vs	Pakistan:	Cyber	War	rages	on

The	 website	 of	 Indian	 Revenue	 Service	 was	 recently	 rendered
inaccessible	by	Pakistani	hackers.	Last	month,	Indian	Black	Hats,	based
in	 Kerala,	 hacked	 and	 defaced	 seven	 Pakistani	 websites	 including
Pakistani	Bar	Council	to	protest	the	killing	of	Lt.	Niranjan.	This	war	has
seen	many	 casualties.	Who	 is	winning	 it?	How	prepared	 are	we	 for	 a
cyber-war	with	the	Chinese	hackers?	KNAPPIL
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What	is	cyber	warfare?

Recent	 incidents	 have	 highlighted	 the	 lack	 of	 consensus
internationally	on	what	defines	an	act	of	war	in	cyberspace.
Cyber	 war	 is	 typically	 involves	 the	 actions	 by	 a	 nation-state	 or
international	organization	to	attack	and	attempt	to	damage	another
nation’s	computers	or	information	networks	through,	for	example,
computer	viruses	or	denial-of-service	attacks.
Different	motivations	as	well	as	overlapping	intent	and	methods	of
various	actors	can	complicate	response	options.
Case-in-point:	In	May	2013	two	former	Pentagon	officials	admitted
that	“Chinese	computer	spies	raided	the	databanks	of	almost	every
major	 U.S.	 defense	 contractor	 and	 made	 off	 with	 some	 of	 the
country’s	most	closely	guarded	technological	secrets”.
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Why	is	cyber	warfare	a	serious	problem?

Future	state-on-state	conflict,	as	well	as	conflicts	involving	non-state
actors	 would	 increasingly	 be	 characterised	 by	 reliance	 on
asymmetric	warfare	techniques,	chiefly	cyber-warfare.
Hostile	 governments	 could	 hide	 behind	 rapidly	 advancing
technology	to	launch	attacks	undetected.
Unlike	 conventional	 and	 nuclear	 arms,	 there	 are	 no	 agreed
international	controls	on	the	use	of	cyber	weapons.
Cyber-warfare	 may	 be	 used	 to	 disable	 a	 country’s	 infrastructure,
meddle	 with	 the	 integrity	 of	 another	 country’s	 internal	 military
data,	and	 try	 to	confuse	 its	 financial	 transactions	or	 to	accomplish
any	number	of	other	possibly	crippling	aims.
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When	did	India	and	Pakistan	go	to	cyber-war?

According	 to	 reports,	 the	 unofficial	 ‘cyber	 war’	 between	 the	 two
countries	 had	 actually	 begun	 in	 2010	 and	 is	 waged	 by	 patriotic
hackers	on	both	sides,	every	day.

Case-in-point:	The	revenge	of	the	Mallu	Cyber	Soldiers	(Sep	2015)

The	 official	website	 of	 the	 Kerala	 government,	www.keralagov.in,
was	hacked	in	September	last	year	by	Pakistani	hackers.	The	home
page	of	the	hacked	website	showed	a	picture	of	India’s	national	flag
being	burnt.	A	hacker	called	Faisal	claimed	responsibility.
Hours	 after	 Faisal’s	 attack,	 an	 Indian	 Hackers	 group,	 called	 “The
Mallu	Cyber	Soldiers”	took	down	more	than	40	Pakistani	websites	in
a	powerful	co-ordinated	cyber	attack.
They	wrote	(on	the	hacked	websites):	“Message	to	Script	Kiddies	of
Pakistan….	Do	not	touch	Indian	Websites!!!	This	is	a	small	payback
for	hacking	kerala.gov.in.	Faisal	1337	go	home	kiddo,	you	are	F*ked.”
The	Mallu	Soldiers	had	managed	to	bring	down	the	official	websites
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of	 Pakistan,	 the	 President	 of	 Pakistan,	 the	 Pakistani	 Railways,	 the
Pakistani	cabinet,	and	the	Pakistani	cultural	department.
Pakistanis	brought	down	the	website	of	a	state	of	India	(Kerala),	and
Indian	 hackers	 brought	 down	 the	 website	 of	 an	 entire	 nation
(Pakistan)!

Where	does	the	problem	lie	with	hacker	teams?

Hackers	don’t	target	individuals	or	small	groups	of	users	–	not	even
each	 other,	 but	 rather	 prefer	 large	 organisations,	 governments	 or
communities	 that	 store	 personal	 information	 of	 thousands	 or
millions	of	users.
Sometimes	 they	 target	 random	 websites	 to	 just	 increase	 the
headcount	(e.g.	the	About	Me	page	of	Sonu	Nigam’s	website).
Many	 businesses	 are	 getting	 affected	 unnecessarily	 (e.g.	 The
gaana.com	website	was	hacked	by	a	Pakistani	hacker.	The	CEO	of
gaana.com	graciously	offered	him	a	job	as	a	cyber-security	expert!)
Experts	 believe	 that	 the	 groups	 on	 both	 sides	 post	 patriotic
messages;	however,	the	war	is	being	raged	more	for	the	thrills	than
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for	the	two	nations.

Who	is	winning	the	Indo-Pak	cyber	war?

Like	 all	 wars,	 no	 one	 is	 winning	 this	 one	 and	 the	 casualties,	 as
always,	are	innocent	civilians.
The	 favorite	 targets	 for	 PCA,	 or	 Pakistan	 Cyber	 Army,	 an	 active
group	 of	 nationalist	 hacktivists	 have	 been	 large	 Indian	 energy
companies	 (e.g.	 ONGC),	 local	 state	 governments,	 transport
infrastructure	and	even	law	enforcement	agencies.
Independence	 Days	 provide	 high	 incidences	 of	 cyber-attacks	with
by	 far	 the	 largest	 spikes	 in	 malicious	 cyber-activity	 between	 the
countries	 happening	 on	 14	 and	 15	 August	 each	 year.	 These
independence	 days	 create	 a	 predictable	 pattern	 (at	 least	 over	 the
past	 three	years)	of	attacks	and	retaliatory	strikes	by	 the	opposing
hacker	groups.
India	was	thoroughly	embarrassed	in	2010,	when	the	website	of	its
top	police	agency	Central	Bureau	of	Investigation	(CBI)	was	hacked
by	Pakistani	hacktivists.
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It	has	been	acknowledged	by	Indian	cyber	experts	that,	considering
the	 huge	 number	 of	 websites	 in	 India	 and	 the	 fact	 that	 hackers
would	 just	 attack	 any	 website	 that	 can	 be	 attacked,	 India	 seems
more	vulnerable	to	such	attacks.

How	prepared	is	India	to	win	a	cyber	war	against	China?

India’s	preparedness	is	extremely	limited	to	win	a	cyber	war	against
China.
The	 country’s	 core	 assets	 such	 as	 power	 grids	 and	 financial	 and
transport	 networks	 are	 fast	 getting	 connected	 to	 the	 internet	 and
more	official	data	are	getting	stored	online.
Crucially,	 for	 the	 Chinese	 hackers,	 matters	 pertaining	 to	 national
security	such	as	network	data	and	monitoring	for	national	security
and	 responses	 to	 combat	 cyber	 threats	 appeared	 to	 be	 the	 prime
targets.
India	 needs	 to	 set	 up	 a	 central	 cyber	 security	 command	 that
would	provide	coherence	to	the	entire	cyber	security	program	and
provide	 additional	 funding	 for	 developing	 innovative	 future
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technologies	to	protect	Indian	networks.
While	national	security	had	to	be	ensured	through	securing	the	seas
in	 the	 19th	 century	 and	 through	 air	 in	 the	 20th	 century,	 it	 shall
likely	be	secured	through	cyberspace	in	the	21st	century.

((( 	)))
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Security	-	Can	CIBMS	secure	our	western	borders?

In	 a	 bid	 to	 avoid	 incidents	 like	 the	 Pathankot	 attack,	 the	 Centre	 has
formulated	 a	 comprehensive	 five-pronged	 strategy	 to	 stop	 infiltration.
Called	 the	 ‘Comprehensive	 Integrated	 Border	 Management	 System’
(CIBMS),	 the	 new	 system	 will	 provide	 24x7x365	 surveillance	 of	 the
border	 through	 technology.	 Pilot	 projects	 in	 Punjab	 and	 Jammu	have
already	started.	What	is	CIBMS?	Why	is	it	the	need	of	the	hour?

What	is	CIBMS?
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Indian	 Government	 has	 formulated	 a	 comprehensive	 five-pronged
strategy	to	stop	infiltration	in	a	bid	to	avoid	incidents	like	the	Pathankot
attack.	 Under	 this	 strategy	 government	 envisages	 to	 completely	 lock
India’s	western	border	with	Pakistan.

This	 tech-savvy	strategy	that	has	been	approved	by	the	centre	has
been	named	as	“Comprehensive	 Integrated	Border	Management
System	(CIBMS)”.
Under	this	strategy,	CCTV	cameras,	thermal	image	and	night-vision
devices,	 battlefield	 surveillance	 radar,	 underground	 monitoring
sensors	 and	 laser	 barriers	 will	 be	 used	 as	 a	 complete	 high-tech
strategy	to	sanitize	the	border.
According	 to	 Defense	 Ministry	 sources,	 the	 project	 is	 likely	 to
seriously	 burden	 the	 exchequer,	 but	 due	 to	 the	 gravity	 of	 the
situation,	 the	 cost	 will	 be	 well	 worth	 it.	 The	 plan	 is	 to	 cover	 the
unfenced	 130	 riverine	 sections	 in	 the	 entire	 stretch	 of	 2900	 km
borders	with	CIBMS	in	the	next	couple	of	years.
This	 system	 is	 essentially	 a	 move	 to	 comprehensively	 use
technology	to	guard	the	borders	as	opposed	to	the	manual	system
used	currently.
There	will	be	monitoring	mechanisms	set	up	every	5-6	kilometers,
which	will	 alert	 the	Border	 Security	 Force	 (BSF),	 if	 any	 suspicious
activity	is	traced.KNAPPIL
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Why	is	better	border	vigilance	the	need	of	the	hour?

The	 management	 of	 India’s	 international	 borders	 with	 Pakistan,
Myanmar	 and	 Bangladesh	 has	 remained	 a	 crucial	 and	 complex
issue.	 In	 an	 age	 of	 increasing	 interdependence,	 threats	 from
unconventional	sources	pose	a	daunting	challenge	to	the	country’s
security.	 An	 unmanaged	 border	 accentuates	 such	 threats	 by
providing	easy	points	of	ingress	and	egress.
Especially,	 CIBMS	 is	 an	 attempt	 to	 lock	 India’s	 western	 border,
which	has	often	been	susceptible	to	nefarious	terror	attacks.	From
Jammu	 and	 Kashmir	 to	 Gujarat,	 it	 will	 look	 to	 plug	 the	 various
lacunae	in	India’s	porous	border.
The	proposed	surveillance	system	will	also	help	to	curb	smuggling,
especially	of	drugs	which	has	become	a	major	problem	in	Punjab.
As	 per	 the	 reports,	 the	 number	 of	 infiltration	 attempts	 from
Pakistan	 into	 India	 in	2015	was	down	 to	100	 (against	222	 in	2014).
However,	 more	 Indian	 security	 personnel	 were	 killed.	 When
installed	with	CIBMS,	the	system	will	give	out	warnings	in	case	of	a
transgression.
Also,	 this	 system	 will	 be	 useful	 during	 the	 winter	 season	 where
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most	of	Jammu	and	Kashmir	border	is	covered	with	snow.
The	laser	barrier	will	be	a	key	component	of	the	system	as	it	will
help	the	security	forces	secure	the	130	unfenced	sections	including
riverine	and	mountain	terrain,	often	used	by	infiltrators.

When	did	Pathankot	attack	happen?

On	2nd	January	2016,	a	heavily	armed	group	attacked	the	Pathankot
Air	Force	Station,	part	of	 the	Western	Air	Command	of	 the	 Indian
Air	Force.
The	terrorists	had	infiltrated	into	India	with	a	plan	to	attack	defense
installations	 including	 the	 Pathankot	 air	 base	 and	 cause	 as	 much
damage	as	they	can.
Based	 on	 the	 intelligence	 information	 received,	 counter	 offensive

“Operation	 Panthankot”	 started	 in	 the	 morning	 of	 2nd	 January
2016	at	3.30	a.m.
The	mission	of	this	operation	was	to	neutralize	the	terrorists,	ensure
the	 safety	 of	 nearly	 3000	 civilians	 who	 were	 inside	 the	 base	 and
secure	 all	 the	 strategic	 assets	 against	 high	 quality	 explosives	 the
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attackers	were	carrying.

The	United	Jihad	Council	claimed	responsibility	for	the	attack	on	4th

January.
6	terrorists	and	7	security	personnel	were	killed,	while	a	few	others
were	injured.

Other	such	attacks	and	infiltrations:

The	2008	Mumbai	attack	by	infiltrators	led	to	the	loss	of	164	lives.
The	 Gurdaspur	 attack	 in	 2016	 saw	 similar	 infiltrations	 as	 the
Pathankot	attack.
Also,	 last	month	intelligent	sources	issued	a	warning	that	about	10
suspected	 Lashkar-e-Taiba	 and	 Jaish-e-Mohammed	 terrorists	 have
entered	Gujarat	via	sea	or	land	route	and	could	have	sneaked	into
Delhi	where	they	may	target	malls	and	markets.

Of	 late,	 from	 where	 did	 the	 infiltrations	 happen	 in	 the	 western
border?

Analysis	of	data	from	two	GPS	sets	recovered	from	the	Punjab	attackers
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has	 thrown	up	 two	routes	 that	 the	 terrorists	were	supposed	 to	 take	 to
reach	Dinanagar	in	Gurdaspur.	While	both	originate	from	Pakistan,	they
indicate	different	points	of	entry	into	India	through	the	Punjab	border.
Both	the	routes,	however,	merge	a	few	kilometers	before	Dinanagar.

Hence	the	sources	feel	that	the	routes	used	in	Pathankot	attack	might	be
the	same	as	Gurdaspur	attack.

Route	 1:	 One	 of	 the	 GPS	 sets	 shows	 a	 route	 originating	 from
Mastgarh	 in	 Pakistan’s	 Gujarat	 near	 Jammu	 border	 and	 then
crossing	the	Jammu-Punjab-Pakistan	tri-junction	to	enter	Pathankot
after	 crossing	 a	 rivulet	 merging	 into	 river	 Ravi.	 It	 then	 moves
southwards	to	Dinanagar.
Route	2:	Another	route	shows	Malowal	in	Pakistan’s	Gujarat	as	the
starting	point	and	then	shows	Dorangla,	170	km	south	of	Malowal,
in	 India’s	 Punjab.	 Here	 too	 the	 terrorists	 are	 suspected	 to	 have
crossed	a	tributary	of	Ravi	to	enter	India.
Curiously,	the	two	entry	points	mentioned	in	the	two	sets	are	40	km
apart.
It	is	important	to	ascertain	the	gap	exploited	by	the	terrorists	so	that
a	 pattern	 of	 infiltration	 is	 established	 and	 the	 gaps	 plugged
accordingly.	Hence	CIBMS	could	play	a	significant	role	here.KNAPPIL
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Who	defends	our	international	borders?

The	 Border	 Security	 Force	 (BSF)	 is	 the	 primary	 border	 patrol
agency	 of	 the	 Government	 of	 India	 and	 is	 presently	 the	 largest
Border	Guarding	force	of	the	world.
Established	 on	 December	 1,	 1965,	 it	 is	 a	 component	 of	 the
paramilitary	 forces	of	 India	 (PMF)	and	 its	primary	role	 is	 to	guard
India’s	 international	 borders	 during	 peacetime	 and	 also	 prevent
transnational	crime.
Like	 most	 paramilitary	 units	 of	 India,	 the	 BSF	 is	 under	 the
administrative	control	of	the	Ministry	of	Home	Affairs	and	is	headed
by	 an	 Indian	 Police	 Service	 Officer.	 It	 is	 one	 of	 the	 many	 law
enforcement	agencies	of	India.
The	 Indo-Tibetan	Border	Police	 (ITBP)	 is	 an	 Indian	 paramilitary
force	 conceived	on	October	 24,	 1962	 for	 security	 along	 the	 India’s
border	with	the	Tibet	Autonomous	Region	of	China,	border	covering
2115	kilometers.
The	Sashastra	Seema	Bal	guards	 the	 Indo-Nepal	and	 Indo-Bhutan
borders.
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How	prepared	is	India	to	prevent	sea-borne	terrorist	infiltration?

In	 investigation	 into	 the	Mumbai	 terror	 attacks,	 one	 of	 the	major
revelations	by	David	Headley	was	that	the	10	terrorists	had	entered
India	not	by	land,	but	by	sea	using	inflatable	speed	boats.	The	first
Indians	the	attackers	confronted	weren’t	 the	Coast	Guard	or	Navy,
but	fisherman.
For	 the	 Indian	 Coast	 Guard	 (ICG),	 the	 attacks	 of	 November	 2008
sparked	 an	 increased	 focus	 on	 coastal	 monitoring.	 These	 attacks
had	shown	that	the	sea	remained	a	viable	vector	for	terrorist	entry
into	India.

Efforts:

The	ICG	is	currently	undergoing	a	fleet	expansion,	aiming	to	field	a
fleet	of	150	ships	and	100	twin-engine	aircraft	by	2020.	At	the	time	of
the	 Mumbai	 attack,	 the	 Coast	 Guard	 fielded	 65	 ships.	 The	 Coast
Guard	crossed	the	100	ship	mark	in	2014.
The	ICG	has	undertaken	a	range	of	practices	to	make	the	detection
and	prevention	of	infiltration	more	feasible.	For	example,	ordinary
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fishing	 boats	 are	 tagged	 and	 color-coded	 based	 on	 their	 place	 of
origin.	 Identity	 cards	 have	 become	 mandatory	 for	 fishermen.
Commercial	vessels,	including	fishing	boats,	have	been	required	to
operate	transponders.
Organizationally,	 the	 Indian	 Coast	 Guard	 hasn’t	 (yet)	 been
restructured	 to	 have	 a	 team	 like	 the	 United	 States	 Coast	 Guard’s
Maritime	 Safety	 and	 Security	Team,	 a	 counter-terrorism	 team	put
together	after	the	September	11,	2001	attacks	against	New	York	City
and	Washington	DC.

((( 	)))

KNAPPIL
Y

1146



Security	-	Red	corridor	–	winning	hearts	and	minds

A	visit	 to	any	of	 the	villages	 in	 the	“Red	Corridor”	contradicts	 India’s
narrative	 of	 economic	 growth.	 Basic	 healthcare,	 education	 &	 housing
facilities	 are	 limited.	 Despite	 the	 fact	 that	 the	 Constitution	 safeguards
tribal	 rights,	 people	 here	 have	 been	 denied	 their	 due.	 But	 the	 cure
(Maoism)	 is	 worse	 than	 the	 disease	 (under-development).	 The	 Home
Minister	 recently	 declared	 that	Maoism	 is	 a	 grave	 challenge	 to	 Indian
democracy. KNAPPIL

Y

1147



What	did	the	minister	say?

Union	Home	Minister	Rajnath	Singh,	during	his	visit	to	Chattisgarh,
has	asked	people	involved	in	Naxal	activities	to	give	up	violence.	He
said	that	 if	 they	are	ready	to	give	up	violence,	 talks	can	take	place
with	 them,	 adding	 that	 violence	has	no	 place	 in	 a	 democracy.	He
said	that	-	Maoism	is	one	of	the	biggest	challenges	to	democracy.
He	mentioned	that,	“There	 is	no	doubt	 that	Chhattisgarh	and	some
other	 states,	 not	 all	 states	 but	 some	of	 the	 districts,	 are	 affected	 by
Maoists.”
He	warned,	 “I	 have	 also	 said	 they	 should	 give	 up	 violence	 or	 they
will	have	to	give	it	up.”
He	appreciated	the	Chief	Minister	of	Chattisgarh,	Raman	Singh,	for
carrying	 out	 developmental	 works	 in	 the	 state.	 He	 said,	 “I	 am
satisfied	 with	 the	 pace	 of	 development	 taking	 place	 in	 the	 Naxal-
affected	areas	under	Chief	Minister	 Singh,	 and	 I	 understand	 that	 in
coming	years	all	underdeveloped	areas	will	be	developed.”
He	 requested	 to	 people	 that	 the	 government	 seeks	 cooperation
from	them	for	development	and	maintenance	of	 law	and	order	 to
end	this	menace.
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Why	is	Maoism	a	cause	for	concern	in	India?

To	 achieve	 their	 goals,	 Maoists	 are	 resorting	 to	 arms	 and	 ambushes.
Their	actions	are	wrong	for	a	number	of	reasons	-

Constitution	 concerns:	 The	 people	 living	 in	 naxal	 affected	 areas
don’t	 get	 to	 exercise	 their	 constitutional	 rights	 to	 the	 fullest.	 It
prevents	 people	 from	 living	 according	 to	 the	 principles	 enshrined
the	Constitution.
Developmental	 concerns:	 When	 government	 tries	 to	 take	 up
developmental	 activities	 in	 these	 areas,	 the	 naxals	 see	 that	 as	 an
attempt	 to	 gain	 access	 and	 target	 their	 bases.	 Hence,	 they	 do	 not
allow	 such	 activities.	 Also,	 in	 these	 areas	 due	 to	 perceived	 threat
from	 the	 naxalites,	 the	 investments,	 both	 domestic	 and
international,	are	always	low.
Physiological	 concerns:	 Civilians	 are	 forced	 to	 help	 either	 the
naxalites	 or	 security	 personnel	 in	 their	 operations	 against	 each
other	and	hence	are	subjected	to	forceful	lives	and	hence	undergo	a
constant	 trauma.	As	per	 the	statistics,	most	of	 the	people	who	 lost
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their	lives	are	civilians.
Social	impact:	 In	 their	attempt	 to	establish	equality	 in	 the	society
they	 try	 to	get	 rid	of	old	 traditions,	 structures	and	cultures,	which
could	possibly	create	social	disturbances	which	might	lead	to	loss	of
valuable	indigenous	knowledge,	culture	and	traditions.

When	did	Naxalism-Maoist	insurgency	start	in	India?

The	Naxal-Maoist	revolutionary	activity	began	more	than	40	years	ago.
It	 began	 just	 when	 the	 Sino-Soviet	 split	 was	 escalating	 and	when	 the
Cultural	Revolution	in	China	was	reaching	its	early	peak.

Naxalism:	It	originated	as	a	rebellion	against	marginalization	of	the
poor	 forest	 dwellers	 and	 against	 the	 lack	 of	 development	 and
poverty	at	the	local	level	in	rural	parts	of	eastern	India.	It	began	in
1967	 with	 an	 armed	 peasant	 uprising	 in	 Naxalbari	 village	 of
Darjeeling	district	in	West	Bengal.	The	term	‘Naxal’	came	from	the
name	of	the	village.	The	origin	of	the	Naxals	was	a	result	of	the	split
that	 took	 place	 in	 the	 Communist	 Party	 of	 India	 (CPI)(Marxist)	 in
1967.	It	led	to	the	formation	of	CPI	(Marxist	and	Leninist).
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Maoism:	 It	 originated	 in	 China	 as	 a	 form	 of	 communist	 theory
derived	from	the	teachings	of	Chinese	political	leader	Mao	Zedong.
When	 the	 CPI	 (Marxist-Leninist)	 was	 born	 out	 of	 the	 Naxalbari
uprising,	a	section	of	communist	rebels	retained	a	distinct	identity.
Along	 with	 Marxism	 and	 Leninism,	 a	 new	 concept,	 which	 is	 of
Maoism,	 started	 emerging	 in	 India.	 Around	 1966,	 Maoist
Communist	Centre	 (MCC)	was	 formed	 in	West	 Bengal.	 Keeping	 a
low	profile	 in	the	earlier	years,	 the	group	shot	 into	prominence	 in
Bihar	 in	 mid-1980s	 when	 they	 killed	 54	 Rajputs	 in	 Dalelchak-
Bhagaura	village	of	Aurangabad.
Red	Corridor:	West	 Bengal	 being	 the	 centre	 of	 these	movements
initially,	both	Naxalism	and	Maoism	spread	to	the	lesser	developed
areas	 like	 Bihar,	 Jharkhand,	 Odisha,	 Chhattisgarh	 and	 Andhra
Pradesh.

Where	do	Naxalism	and	Maoism	differ?

In	 India,	 over	 the	 years	 the	 terms	 Naxalism	 and	 Maoism	 have	 been
used	 interchangeably.	 In	 fact	 both	 of	 them	 have	 fused	 into	 a	 single
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movement,	though	their	origins	are	different.

Differences

Both	trace	their	origin	to	the	Naxalbari	uprising	of	1967.	But	while
the	Naxalite	movement	 thrives	on	 the	original	 spirit	 of	Naxalbari,
the	Maoist	struggle	is	an	outcome	of	the	1967	uprising.
Maoists	believe	in	the	philosophy	of	“Power	flows	from	the	barrel
of	 the	 gun”	 and	 use	 weapons	 to	 achieve	 their	 aims.	 Naxalism
focuses	on	mass	organizations.
While	 the	 Naxalites	 take	 part	 in	 elections	 and	many	 of	 them	 are
registered	 parties	with	 the	 Election	 Commission	 of	 India,	Maoists
do	not	support	the	elections	at	all.

Similarities

Both	want	 to	 overthrow	 imperialist	 power	 structures	 and	 believe
western	influence	in	the	form	of	free	markets	and	capitalism	should
not	 exist	 in	 India.	 They	 fight	 for	 the	 poor,	 the	 landless	 and	 the
underrepresented.	However,	 the	manner	 with	 which	 they	 do	 is
violent	and	unlawful.
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Who	are	most	affected	by	these	activities?

The	Naxalites	have	 frequently	 targeted	 tribals,	police	and	government
workers	in	what	they	say	is	a	fight	for	improved	land	rights	and	more
jobs	for	neglected	agricultural	laborers	and	the	poor.

Whether	they	side	with	the	Maoists	or	not,	the	most	affected	by	the
ongoing	conflict	are	millions	of	 tribals.	They	do	not	all	necessarily
know	or	understand	the	real	agenda	behind	the	“protracted	people’s
war”.	 They	 are	 victims	 of	 violence	 and	 counter-violence,	 and
have	seen	minimal	positive	change	in	their	living	conditions.
Police	 force	 tribals	 to	 become	 informers	 and	 when	 they	 refuse,
they	are	framed	under	false	Naxal	charges	and	tortured	in	jails	and
–	as	human	right	groups	allege	-	subjected	to	all	forms	of	abuse.
Maoists,	 the	 self-proclaimed	 saviors	 of	 the	 tribal	 people,	 unleash
violence	on	anyone	they	suspect	of	not	supporting	their	cause.	The
majorities	 of	 the	 civilians	killed	 in	 the	 spiral	 of	 violence	are	 tribal
people	 and	 those	 who	 dare	 not	 support	 the	 Maoists	 are	 often
branded	as	police	informers	and	tortured	or	killed	by	the	Maoists.
From	both	sides,	tribals	and	the	economically	underprivileged	have
been	 the	biggest	victims	of	 the	40-year	war	between	 the	Naxalites
and	the	Indian	state.KNAPPIL
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How	can	the	problem	be	solved?

Tackling	 the	 problem	 in	 an	 effective	 way	 requires	 a	 multilayered
approach.

Reform	 Approach:	 In	 a	 survey	 conducted	 in	 August	 2010	 by	 the
Centre	for	the	Study	of	Developing	Societies,	49	%	of	Red	Corridor
residents	 support	 the	 government.	 Some	 76	 %	 want	 the	 political
system	reformed,	while	60	%	say	they	have	faith	in	the	democratic
process.	 Hence,	 analysts	 opine,	 government	 should	 give	 strong
preference	 for	 unconditional	 dialogue,	 political	 reform	 and
developmental	solutions	over	military	action.
Security	 dimension:	 The	 state’s	 use	 of	 excessive	 force	 helps	 the
Maoists	 recruit	 more	 people.	 The	 security	 dimension	 should
emphasize	a	 calibrated	 use	 of	 legitimate	 force.	 Neither	 security
nor	 development	 should	 be	 overemphasized	 at	 the	 cost	 of	 the
other.
Winning	hearts:	Indian	government	has	been	pumping	millions	of
dollars	 into	 the	 areas	 hardest	 hit	 in	 a	 bid	 to	 bring	 about	 socio-
economic	change,	as	part	of	a	strategy	to	win	hearts	and	minds.	But
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activists	say	that	without	any	effort	to	change	the	basic	structure	of
exploitation	-	in	which,	they	say,	the	local	government	colludes	with
business	interests	to	make	decisions	without	consulting	villagers	-	it
is	unlikely	that	this	money	will	yield	much	that	is	useful.

((( 	)))
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Security	-	Cybersecurity:	India	needs	a	method	to	the
madness

India	 ranks	 third	 in	 cyber	 threats	 globally	with	 the	number	of	 cyber-
attacks	rising	steadily.	The	two	biggest	problems	of	cybersecurity	today
are	 shortage	 of	 skilled	 personnel	 and	 lack	 of	 information	 sharing.
Though	several	agencies	are	performing	cyber	operations,	securing	the
cyberspace	needs	better	coordination	among	them.	India	needs	to	come
up	 with	 a	 more	 comprehensive	 legal	 framework	 to	 address	 various
issues	in	cyberspace.KNAPPIL
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What	is	the	present	status	of	India’s	cybersecurity	readiness?

India	ranks	third	globally	as	a	source	of	overall	malicious	activities
like	spam,	malware,	phishing	hosts,	and	bots.
India	is	among	the	few	countries	in	the	Asia-Pacific	region	that	have
been	 slow	 in	 producing	 comprehensive	 national	 cybersecurity
strategies.	 It	 needs	 to	 enhance	 its	 cybersecurity	 readiness	 and
urgently	so.
Though	 India’s	 National	 Cyber	 Security	 Policy	 was	 adopted	 in
2013,	 the	 plan	 has	 not	 been	 fully	 implemented	 and	 the	 legal
framework	supporting	cybersecurity	remains	undeveloped.
Though	India	has	an	active	Computer	Emergency	Response	Team
(CERT)	 that	 effectively	 collaborates	 with	 the	 private	 sector,	 the
rapid	 growth	 of	 cyber	 threats	 argues	 for	 urgency	 in	 seizing
opportunities	to	improve	upon	the	current	foundation.
India	uses	certain	types	of	technologies	which	are	of	local	standards
and	it	is	critical	to	avoid	such	vulnerabilities.
High-profile	 breaches	 have	 encouraged	 Indian	 government	 to
consider	how	to	best	prevent,	detect	and	react	to	such	incidents.

India’s	infrastructure	is	susceptible	to	four	kinds	of	digital	intrusions:

Espionage:	It	involves	intruding	into	systems	to	steal	information	of
strategic	or	commercial	value.
Cybercrime:	 It	 refers	 to	 electronic	 fraud	 or	 other	 acts	 of	 serious
criminal	consequence.
Cyberattacks:	It	is	intended	at	disrupting	services	or	systems	for	a
temporary	period.
Cyberwar:	It	is	caused	by	a	large-scale	and	systematic	digital	assault
on	India’s	critical	installations.
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Why	 is	 there	 a	 need	 for	 comprehensive	 legal	 framework	 for
cybersecurity?

It	 is	 imperative	 to	 create	 a	 solid	 foundation	 to	 thwart	 any	 risks	 and
fundamentally	support	the	furtherance	of	security	measures,	in	order	to
establish	 a	 secure	 environment	 for	 their	 information	 technology	 (IT)
infrastructure	and	related	assets.

A	 clear	 and	 flexible	 policy	 based	 on	 solid	 legal	 foundations	 will
ensure	 that	 both	 public	 and	 private	 entities	 are	 well	 equipped	 to
face	the	cybersecurity	challenges	of	a	connected	world.
A	lot	of	work	in	personal,	professional,	social	and	governance	space
is	being	done	on	the	internet.	Therefore,	 there	is	a	need	to	look	at
the	issues	in	cyberspace.
There	 are	 possibilities	 that	 big	 trends	 like	 cyber	 terrorism	 and
radicalization	are	going	to	hit	India	big	time.	Thus	a	need	arises	to
put	legal	framework	to	check	this	before	it	happens.
The	global	trends	are	now	shifting	on	cyber-resilience.	For	cyber-
resilience	to	get	enforced	in	India	there	is	a	need	for	enabling	legal
frameworks	 where	 law	 does	 not	 penalize	 a	 person	 in	 case	 his
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network	is	accessed	in	an	unauthorized	manner.
The	 framework	 can	also	 save	 companies	 from	being	 slapped	with
various	 lawsuits	 by	 users	 who	 say	 their	 personal	 data	 has	 been
breached.
Confidence	 is	built	when	people	realise	there	is	a	legal	framework
in	place	which	actually	allows	the	state	to	prosecute	cybercriminals
effectively.
To	 ensure	 that	 India’s	 sovereign	 interests	 in	 the	 cyber	 space	 are
adequately	protected.

When	were	cybercrimes	reported	in	India	in	recent	times?

The	 total	 number	 of	 cyber	 security	 incidents	 including	 phishing,
scanning,	 malicious	 code,	 website	 intrusion,	 denial	 of	 service,
etc.	stood	at	41,319,	44,679,	49,455	and	14,363,	during	the	years	2013,
2014,	2015	and	2016	(till	March),	respectively.
As	many	as	8,056	incidents	of	website	hacking	were	reported	in	the
first	three	months	of	2016.
From	the	past	five	years	there	has	been	a	steady	increase	in	attacks
on	medium	 businesses	 having	 a	maximum	 of	 250	 employees.	 In
India	52%	attacks	were	aimed	at	 small	businesses	whereas	only
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30	%	targeted	larger	firms.
According	to	KPMG	Cybercrime	survey	report	2015,	72%	 of	 Indian
companies	faced	cyber-attacks	in	2015.
According	 to	 reports,	 430	 million	 new	 malware	 variants	 were
discovered	last	year.	Globally	losing	over	half	a	billion	records	in	the
previous	year,	2015	was	announced	as	the	Year	of	Mega	Breach.
With	an	average	count	of	15	attacks	per	hour,	India	stands	next	to
China	as	the	second	favourite	for	the	Ransomware	attacks	in	Asia.
Only	last	week,	at	least	150	computers	of	Mantralaya,	headquarters
of	 the	 Maharashtra	 government,	 were	 attacked	 by	 a	 malicious
software	 known	 as	 Locky	 ransomware,	 which	 blocks	 access	 to
computers.
There	are	 raised	 concerns	 in	 the	 recent	 times	on	 issues	 related	 to
cyber-crime,	 including	 increasing	 child	 porn,	 sexting,	 sex
trafficking,	cyber	bullying/trolling	and	violence	against	women.

Where	are	the	shortcomings	of	cybersecurity	in	India?

Digitalization	in	India	is	emerging	as	a	substitute	for	the	traditional
methods	 of	 doing	 business	 in	 both	 public	 and	 private	 sectors,
offering	 a	 variety	 of	 targets	 for	 hackers	 around	 the	world.	 India’s
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digital	 capabilities	 lag	 significantly	 behind	 regional	 and	 global
players.
The	 two	biggest	 problem	 facing	 cybersecurity	 today	 relate	 to	 skill
sets	 and	 information	 sharing.	Lack	of	 information-sharing	 about
cyber-attacks	 and	 adequate	 skills	 around	 cybersecurity	 are	 the
biggest	hurdles	to	effective	prevention	from	cyber-attacks	in	India.
India	 faces	 a	 shortage	 of	 officers	 trained	 in	 creating	 and	breaking
encrypted	 platforms	 as	 well	 as	 using	 digital	 networks	 for
intelligence	gathering.
The	 massive	 gap	 between	 the	 security	 offered	 by	 the	 cheapest
phone	 in	 the	 Indian	market	 and	 a	 high-end	 smartphone	makes	 it
impossible	 for	 regulators	 to	 set	 legal	 and	 technical	 standards	 for
data	protection.
India’s	 national	 security	 architecture	 faces	 a	 difficult	 task	 in
cyberspace,	 as	 there	 is	 little	 control	 over	 the	 hardware	 used	 by
Indian	 Internet	 users	 as	 well	 as	 the	 information	 that	 is	 carried
through	them.
The	existing	national	security	architecture	today	cannot	assess	the
nature	of	cyber	threats	and	respond	to	them	effectively.
India’s	civilian	institutions	have	their	own	firefighting	agencies,	and
the	 armed	 forces	 have	 their	 own	 insulated	 platforms	 to	 counter
cyber-attacks. KNAPPIL
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Who	are	involved	in	cyber	surveillance	in	India?

India	currently	has	a	top	layer	of	agencies	performing	cyber	operations
but	 there	 is	 also	 an	 additional	 layer	 of	 ministries	 performing
governance	functions.

National	Technical	Research	Organisation	 (NTRO):	 It	 is	 directly
responsible	 for	 the	 National	 Institute	 of	 Cryptology	 Research	 and
Development	 as	 well	 as	 the	 National	 Critical	 Information
Infrastructure	Protection	Centre.
Defence	Intelligence	Agency	(DIA)	and	Global	Cyber	Issues	Cell:
These	two	institutes	focus	mainly	on	external	cyber	security.
National	Information	Board	(NIB):	 It	 is	a	policy	making	body	 for
cybersecurity,	 operates	 independently	 and	 is	 chaired	 by	 the
National	Security	Advisor.	It	deals	with	issues	related	to	surveillance
and	cybercrime.
New	 Media	 Wing	 (NMW):	 It	 tracks	 the	 internet,	 including
microblogs	etc.,	 to	 identify	government	relevant	 trends	and	gauge
public	opinions.
Electronic	Media	Monitoring	Centre	(EMMC):	 It	exports	breaking

KNAPPIL
Y

1162



news	 aired	 on	 networks	 to	 the	 National	 Security	 Advisor	 and	 the
Principal	Secretary	to	the	PM.
National	Intelligence	Grid	(NATGRID):	It	keeps	all	sorts	of	citizen
data	 in	a	single	database	that	can	be	accessed	by	the	officers	 from
RAW,	 CBI,	 IB	 etc.,	 and	 comes	 under	 the	Ministry	 of	Home	Affairs
(MHA).
The	National	Cyber	Coordination	Centre	(NCCC)	and	the	National
Crime	Records	Bureau	(NCRB)	also	come	under	the	MHA.	The	MHA
directly	 controls	 the	 Intelligence	 Bureau	 (IB),	 the	 National
Investigation	 Agency	 (NIA),	 the	 Central	 Bureau	 of	 Investigation
(CBI)	and	the	Narcotics	Control	Bureau	(NCB).
Indian	 Computer	 Emergency	 Response	 Team	 (CERT-In):	 It
performs	 emergency	 cybersecurity	 functions	 and	 releases	 annual
reports	of	security	incidents.
National	Media	Analytics	Centre	 (NMAC):	 This	 proposed	 agency
will	 monitor	 and	 analyse	 content	 on	 the	 internet	 and	 counter
negative	content.
Digital	 Swachhata	 Kendra	 (DSK):	 The	 proposed	 centre	 will	 deal
with	malware	and	botnets.
Department	of	Electronics	and	Information	Technology	(DEITY):
It	is	responsible	for	ensuring	cyberspace	security.KNAPPIL
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How	can	the	government	strengthen	cybersecurity	in	India?

With	cyber-attacks,	crime	and	war	getting	bigger,	stronger	and	smarter,
no	 country	 can	 afford	 to	 ignore	 this	 looming	 threat.	 Recognising	 the
strategic	dimensions	of	cyberspace,	 the	Prime	Minister’s	Office	created
the	position	of	the	National	Cyber	Security	Coordinator	in	2014.

The	 asymmetric	 character	 of	 digital	 warfare	 requires	 a	 multi-
agency	organisation	that	is	technically	equipped,	but	also	bases	its
decision	on	sound	strategy	and	regular	policy	inputs.
There	 is	 a	 need	 for	 permanent	 and	 semi-permanent	 staff	 that	 is
technically	 proficient	 in	 cyber	 operations,	 both	 defensive	 and
offensive.	The	government	 should	draft	 recruitment	guidelines	 to
hire	and	train	a	cadre	of	cyber	specialists.
A	National	Cyber	Security	Agency	(NCSA)	has	to	be	created	which
should	 have	 a	 functional	 secretariat.	 It	 should	 be	 guided	 by	 a
document	 outlining	 India’s	 cyber	 strategy,	 much	 like	 its	 nuclear
doctrine.	 India’s	 intelligence	 agencies	 should	 separately	 provide
their	consolidated	inputs	to	aid	the	operations	of	the	NCSA.
A	cyber	arsenal	serves	the	key	function	of	strategic	deterrence.	This
would	 involve	 the	 development	 of	 software	 designed	 to	 intrude,
intercept	 and	 exploit	 digital	 networks.	 India’s	 cyber	 command
should	 be	 the	 primary	 agency	 responsible	 for	 the	 creation	 and
deployment	of	such	weapons.
India	 should	 encourage	 nation-states	 to	 restrain	 from	 deploying
cyber	weapons	as	it	is	impossible	to	thwart	all	cyber-attacks
Considering	the	global	nature	of	cyber	threats,	cybersecurity	should
not	 be	 addressed	 in	 isolation;	 instead	 an	 international	 approach
should	be	sought.

Building	 the	 next	 generation	 of	 cyber	 professionals	 is	 the	 key	 to

KNAPPIL
Y

1164



securing	India’s	critical	 information	infrastructure,	battling	cybercrime
and	making	the	Digital	India	initiative	successful.

((( 	)))
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Security	-	Center	orders	sealing	of	India-B’desh	border

The	 central	 government	 has	 ordered	 to	 completely	 seal	 the	 264	 km
India-Bangladesh	 border	 in	 Assam	 by	 June	 2017.	With	 this	move,	 the
newly	 elected	 BJP	 government	 is	 keeping	 its	 poll	 promise.	 Besides
deployment	of	adequate	number	of	battalions	of	Border	Security	Force,
224	 km	 fence	 has	 already	 been	 erected	 for	 sealing	 of	 this	 border.
However,	there	are	122	locations	where	physical	barrier	is	not	present.
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What	has	the	central	government	ordered?

Of	the	4,096	km	India-Bangladesh	border,	264	km	runs	along	the
state	of	Assam.	 Besides	 the	 deployment	 of	 Border	 Security	 Force
(BSF)	battalions,	223.7	km	have	been	fenced	off	to	seal	the	border	in
the	state.
The	 BJP-led	 NDA	 government	 has	 ordered	 complete	 sealing	 of
Assam’s	 border	 with	 Bangladesh	 by	 June	 next	 year,	 fulfilling	 an
electoral	pledge	of	BJP	within	a	week	of	assuming	power	in	Assam
to	check	illegal	immigration	from	the	neighbouring	country.
Union	Home	Minister	Rajnath	Singh	issued	the	order	at	a	high-level
meeting	attended	by	top	Home	Ministry	officials.
During	 the	 meeting,	 the	 Home	 Minister	 directed	 that	 the	 Indo-
Bangladesh	border	in	Assam	should	be	sealed	completely.
The	 Home	 Minister	 also	 directed	 that	 full	 use	 of	 technological
solutions	be	made	to	secure	sensitive	areas	along	the	borders.
In	order	to	achieve	the	objective	of	sealing	the	border	in	Assam,	it
was	decided	 that	122	 locations	covering	11.9km	will	have	physical
barrier	i.e.	fence	and	22	locations	covering	48.8km	of	riverine	areas
will	 have	 non-physical	 barriers	 including	 technological	 barriers
which	will	be	achieved	by	June	2017.
It	was	only	two	days	ago	that	Assam	governor	PB	Acharya	said	that
the	government	would	ensure	providing	constitutional,	 legislative,
social	and	cultural	safeguards	to	the	indigenous	communities	as	per
Clause	6	of	the	Assam	Accord.
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Why	is	this	a	politically	sensitive	issue?

Assam	Chief	Minister	Sarbananda	Sonowal	 on	 Friday	 issued	 a	 subtle
warning	 to	 the	opposition	parties	 including	 the	Congress	and	All	 India
United	Democratic	Front	(AIUDF)	–	but	without	mentioning	their	names
–	of	playing	“cheap”	politics	on	the	issue	of	illegal	Bangladeshi	migrants
in	the	state.

“It	is	a	complex	issue,	but	it	is	possible	to	find	a	permanent	solution
provided	 everybody	 cooperated.	 After	 all	 it	 is	 about	 protecting	 our
land,	our	people,	our	rights,”	the	chief	minister	said.
Pointing	out	that	the	first	place	he	visited	immediately	after	the	first
meeting	 of	 his	 council	 of	 ministers	 was	 the	 headquarter	 of	 the
National	 Register	 of	 Citizens	 (NRC),	 Sonowal	 said	 the	 task	 of
updating	and	revising	the	Register	had	to	be	completed	at	the	least
minimum	time.

The	 migrants	 from	 Bangladesh	 comprise	 a	 major	 chunk	 of	 voters	 in
Assam	 and	 are	 accused	 of	 disturbing	 and	 destroying	 the	 culture	 of
Assam.
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Between	1985	and	2012,	according	to	an	Assam	government	white
paper,	only	 2,442	 illegal	 immigrants	 from	Bangladesh	 had	 been
expelled	 from	 the	 state.	 The	 central	 home	ministry	 said	 in	 2004
that	it	estimated	a	total	of	five	million	illegal	immigrants	in	Assam.
The	actual	number	is	supposed	to	be	much	higher.
Assam’s	population	rose	 to	31.2	million	 in	2011,	a	17.1%	rise	 from
2001.
A	definitive	answer	on	the	number	of	 illegal	 immigrants	 in	Assam
will	be	produced	by	the	National	Register	of	Citizens	 (NRC).	This	 is
only	the	second	time	in	the	past	65	years	that	the	citizens’	register	is
being	updated,	and	only	in	the	state	of	Assam.
It	 was	 Mr.	 Sonowal’s	 legal	 pursuit	 that	 resulted	 in	 the	 Supreme
Court	scrapping	the	Illegal	Migrants	(Determination	by	Tribunal)
Act	in	2005,	an	Act	specially	legislated	for	Assam	in	1983,	and	which
was	 perceived	 to	 be	 a	 hindrance	 in	 the	 actual	 detection	 and
deportation	of	illegal	residents.

Since	 when	 has	 Assam	 borne	 the	 brunt	 of	 infiltration	 from
Bangladesh?
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From	 the	years	 leading	 to	 the	Bangladesh	Liberation	War	 in	1971,
Bangladeshis	 have	 continued	 to	 seek	 refuge	 in	 India,	 especially
Assam,	due	to	political	and	economic	turmoil	in	Bangladesh.
During	 the	 Bangladesh	 Liberation	 War	 at	 least	 10	 million
Bangladeshis	 crossed	 into	 India	 illegal	 to	 seek	 refuge	 from
widespread	rape	and	genocide.
In	Assam,	agitation	against	immigrants	started	as	early	as	1979,	led
by	All	Assam	Students	Union.	Their	demand	was	to	put	a	stop	on	the
influx	 of	 immigrants	 and	 deportation	 of	 those	 who	 have	 already
settled.
It	gradually	took	violent	form	and	ethnic	violence	started	between
Assamese	 and	 Bengalis,	 mostly	 Muslim.	 It	 eventually	 led	 to	 the
infamous	Nellie	massacre	 in	 1983	 due	 to	 a	 controversy	 over	 the
1983	election.
In	 1985	 Indian	 Government	 signed	 the	 Assam	 accord	 with	 the
leaders	 of	 the	 agitation	 to	 stop	 the	 issue.	 As	 per	 the	 accord	 India
started	building	a	fence	along	the	Assam-Bangladesh	border.
However,	 Assam	 also	 has	 a	 large	 number	 of	 genuine	 Indian
Muslim	 Bengalis.	 It	 is	 difficult	 to	 distinguish	 between	 illegal
Bangladeshis	and	local	Bengali	speakers.
On	 the	 other	 hand,	 in	 some	 places,	 reports	 of	 Bangladeshis	 being
able	to	secure	Indian	ration	and	voter	identity	cards	have	come	out.KNAPPIL
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Where	can	technology	be	used	to	seal	the	border	completely?

The	 Home	 Minister	 has	 directed	 that	 full	 use	 of	 technological
solutions	be	made	to	secure	sensitive	areas	along	the	borders.
To	 seal	 the	border	completely,	networking	of	equipment	 like	high
resolution	 cameras,	 radars,	 unattended	 ground	 sensors,	 optical
fibres,	infra	red	sensors,	aerostats,	hand-held	thermal	imagers,	etc.,
are	being	used.
These	 will	 be	 further	 integrated	 with	 command	 and	 control
architecture.

In	April	this	year,	India	has	started	using	laser	technology	to	monitor	its
border	with	Pakistan.

A	dozen	“laser	walls”	have	been	made	operational	along	the	India-
Pakistan	International	Border	in	Punjab	to	plug	the	porous	riverine
and	treacherous	terrain	and	keep	an	effective	vigil	against	intruders
and	terrorists	exploiting	the	frontier	areas	to	cross	over.
A	total	of	45	such	laser	walls	will	be	installed	in	these	areas	along	the
international	border	in	Punjab	and	Jammu.

KNAPPIL
Y

1171



Also,	India	has	taken	up	–	in	a	big	way	-	the	use	of	drones	in	monitoring
the	borders.	Most	of	these	are	the	Israeli	Searcher	and	Heron	drones.

Who	will	benefit	from	this	move	and	who	will	lose	out?

If	 implemented	 effectively,	 this	 move	 will	 benefit	 Indians	 and	 the
Indian	government.

The	 immigrants	 cost	 the	 state	 as	 well	 as	 the	 central	 government
heavily	 in	 terms	 of	 an	 added	 population	 of	 millions	 of	 people
demanding	heavily	 on	health	 services,	 law	and	 order,	 habilitation
etc.	 Bangladeshi	 intruders	 are	 claiming	 every	 facility	 in	 Indian
including	the	citizenship.
Poor	Bangladeshis	who	look	to	cross	over	for	work	will	be	hit	by	the
strict	fencing.

Even	though	the	state	government	is	projecting	itself	as	the	saviour	of
the	Assamese	people,	it	is	actually	the	Supreme	Court	that	has	taken	the
lead	on	 solving	 this	problem.	And	 the	 first	 step	 is	 identification	of	 the
migrants.

KNAPPIL
Y

1172



The	court	clubbed	together	three	writ	petitions	from	2009,	2012	and
2014,	 and	 in	 October	 2014	 ordered	 that	 work	 on	 the	 National
Register	of	Citizens	(NRC)	be	completed	by	January	31,	2016.
On	July	21	last	year,	the	Supreme	Court	even	invoked	Article	144	of
the	 constitution,	 which	 states	 baldly:	 “All	 authorities,	 civil	 and
judicial,	in	the	territory	of	India	shall	act	in	aid	of	the	supreme
court.”
So	the	court	is	now	directly	monitoring,	for	the	first	time	in	India’s
history,	 the	enumeration	of	citizens	 in	one	part	of	 India,	although
the	actual	work	is	done	by	the	Registrar	General	of	India	using	the
resources	of	the	Assam	government.

How	many	Bangladeshi	immigrants	live	illegally	in	India?

This	 is	perhaps	 the	most	 confusing	aspect	of	 the	problem.	There	 is	no
clarity	over	exactly	how	many	residents	of	Assam	are	illegal	migrants
from	Bangladesh.

A	census	 carried	out	 in	2001	by	 the	 Indian	government	estimated
there	were	3.1	million	Bangladeshis	residing	in	India,	based	on	place
of	birth	and	place	of	last	residence.
In	 2007	 the	 Indian	 government	 stated	 that	 there	 were	 up	 to	 20
million	 Bangladeshis	 living	 in	 India	 illegally,	 though	 Samir	 Guha
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Roy	 of	 the	 Indian	 Statistical	 Institute	 called	 these	 estimates
“motivatedly	exaggerated.”
In	 2012,	 the	 minister	 of	 state	 for	 home	 claimed	 that	 nearly	 1.4
million	Bangladeshi	migrants	entered	India	in	the	last	decade	alone.
The	state	government	has	set	up	 the	 timeline	 for	 the	process,	and
over	2,500	NRC	Seva	Kendras	where	people	can	search	for	names	of
their	 ancestors	 in	 electoral	 rolls	 from	 1952	 to	 1971	 and	 download
the	record,	which	has	been	called	“Legacy	Data”.
Nearly	1.5	lakh	names	in	Assam’s	electoral	rolls	carry	the	prefix	“D”
—	 for	 “Doubtful”	 citizenship	 status	—	 which	 was	 inserted	 by	 the
Election	Commission	of	India.
Updating	National	 Register	 of	 Citizens	 (NRC)	 is	 said	 to	 be	 the	 best
way	of	identifying	Bangladeshi	infiltrators	in	Assam.

Who	is	an	illegal	migrant?

Article	 6	 of	 the	 Constitution	 says	 anybody	 from	 East	 or	 West
Pakistan	 who	 enters	 India	 after	 July	 19,	 1948,	 must	 apply	 for
citizenship.
Citizenship	of	foreigners	in	India	is	also	governed	by	the	Foreigners
Act	of	1946,	the	Passport	Act	of	1952,	and	the	Citizenship	Act	of	1956.
Besides	naturalisation,	until	Jan.	1,	1987,	every	person	born	in	India
was	 automatically	 conferred	 citizenship.	 Then	 the	 rules	 changed
and	until	Dec.	3,	2004,	at	 least	one	parent	had	to	be	a	citizen	for	a
baby	to	be	Indian.
Currently,	 if	 one	parent	was	an	 illegal	 immigrant,	 the	 child	would
not	be	eligible	for	citizenship.

((( 	)))
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Security	-	Naxalism	101

Unlike	other	conflicts	around	the	country,	the	Naxalite	movement	has
sustained	 itself	 for	a	much	 larger	period	of	 time.	Acknowledged	by	all
governments	 but	 seriously	 tackled	 by	 none,	 the	 ‘biggest	 internal
security	 threat	 to	 India’	 is	 not	 going	 away	 anytime	 soon.	 Knappily
comprehensively	 reviews	 Naxalism	 -	 the	 causes	 for	 its	 birth,	 the
conditions	for	its	rise	and	the	reasons	for	its	longevity.
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What	is	Naxalism?

The	 Naxalites,	 also	 sometimes	 called	 the	 Naxals,	 is	 a	 loose	 term
used	 to	 define	 groups	 waging	 a	 violent	 struggle	 on	 behalf	 of
landless	 labourers	 and	 tribal	 people	 against	 landlords	 and
others.	 The	 Naxalites	 say	 they	 are	 fighting	 oppression	 and
exploitation	 to	 create	 a	 classless	 society.	 Their	 opponents	 say	 the
Naxalites	 are	 terrorists	 oppressing	 people	 in	 the	 name	 of	 a	 class
war.	Naxalism	is	an	extension	to	this	term	to	a	social	movement.
The	term	‘Naxal’	derives	its	name	from	a	village	called	Naxalbari	in
the	 state	 of	West	Bengal	where	 the	movement	had	 its	 origin.	 The
Naxals	 are	 considered	 far	 left	 radical	 communists	 who	 support
Maoist	political	ideology.	Their	origin	can	be	traced	to	the	split	that
took	place	in	the	Communist	Party	of	India	(Marxist)	in	1967.	It	led
to	 the	 formation	 of	 Communist	 Party	 of	 India	 (Marxist	 and
Leninist).
That	 Naxalism	 was	 one	 of	 the	 most	 serious	 challenges	 to	 India
today	 became	 clear	 in	 2008.	 Prime	 Minister	 Manmohan	 Singh
warned,	 “Naxalism	 is	 the	 greatest	 threat	 to	 our	 internal
security.”
Naxalism	is	actually	based	on	the	principles	of	Maoism	to	achieve	a
similar	transformation	in	India.KNAPPIL
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Why	do	Naxals	engage	in	violence?

The	Naxalites	in	India	view	rural	society	as	a	mix	of	capitalism	and
feudalism;	 it	 is	 guided	 by	 the	 belief	 that	 Indian	 society	 is	 still
following	 the	 example	 set	 up	 colonial	 rule.	 They	 believed	 in	 the
concept	of	“bourgeois	democracy”	of	the	state	and	owe	to	fight	it.
Arundhati	 Roy	 talks	 about	 how	 the	 constitution	 itself	 was	 not
viewed	favourably	by	the	Naxals.For	the	Naxals,	the	constitution
was	an	extension	of	the	colonial	rule	and	made	them	subordinate
to	 the	 imperialist	 state.	 It	 didn’t	 legitimize	 their	 way	 of	 life	 and
livlihood	and	overall	did	not	benefit	them	in	any	way.
The	 Naxals	 saw	 the	 current	 national	 situation	 in	 relation	 to	 the
Chinese	situation	in	1949	which	led	to	the	understanding	that	India
was	 Semi-colonial	 and	 Semi-feudal.	 This	made	 them	 choose	 their
course	of	action,	an	armed	people’s	revolution	to	otherthrow	this
imperialist	 rule	 and	 achieve	 freedom.	 These	 aspects	 show	 that
inherantly	the	Naxal	movement	failed	to	see	the	Government	as	a
legitimate	authority.
The	Naxalite	movement	found	ideological	similarity	with	the	 local
peasants	 strugggles	 in	 India.There	 already	 was	 a	 rural	 revolt
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structure	present	and	this	ideology	was	spread	among	the	peasant
population	whose	main	 oppostion	where	 the	 landlords	 and	 profit
making	 state	 structure.	 The	 Naxalite	 ideology	 which	 was	 partly
based	 on	 Marxism,	 exploited	 this	 existing	 framework	 and
intergrated	 it	 into	 the	 larger	 ideology	by	 providing	 a	 clear	 goal,
method	and	most	importantly	leadership	to	the	struggle.
It	 is	 important	 to	 understand	 the	 roots	 of	 this	movement.	 It	 was
born	out	of	the	larger	Maoist	ideology	in	India,	with	other	ideologies
such	 as	 Marxism	 and	 Leninism	 playing	 a	 key	 role.	 The	 Naxalite
movement	 gathered	 popular	 support	 from	 local	 peasant
movements	 against	 the	 rural	 elite	 and	 placed	 this	 struggle	 in	 the
larger	framework	of	Naxalism.

When	did	the	government	‘fuel	the	fire’?

The	 Land	 Acqusition	 Act	 1894	 encouraged	 private	 companies	 to
take	advantage	of	land	as	long	as	it	was	likely	to	have	some	public
benefit.	This	could	have	been	seen	as	a	move	for	the	benefit	of	the
private	 sector	 and	 wealth	 building.	 It	 took	 India	 66	 years	 after
independence	 to	 replace	 this	archaic	 law	 (by	 the	Land	Acquisition
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Act	of	2013).	The	current	government	has	made	attempts	to	dilute
certain	provisions	of	this	Act	in	favor	of	the	industry.
The	 Indian	 Forests	 Act	 of	 1927	 denied	 Livelihood	 to	 the	 Tribal
groups.	 Under	 this	 act,	 it	 was	 illegal	 for	 tribal	 population	 to	 fell
bamboo.	The	forest	authority	was	incharge	of	the	bamboo	trade	and
the	 livelihood	 of	 the	 tribal	 population	 was	 affected	 as	 bamboo
forests	are	a	source	of	subsistence	for	the	tribal	community.	These
acts	were	estalished	by	the	Colonial	rulers,	the	fact	that	the	Indian
Government	post	1947	didn’t	modify	these	laws	to	integrate	the
tribal	people	fit	right	into	the	Naxal	narrative	of	the	Government
being	an	extension	of	imperialism	and	colonialism.
Operation	Green	Hunt,	was	a	 term	given	 to	 the	 series	of	 security
forces	 and	military	 inventions	 in	 the	Naxal	 regions.	 Although	 the
operation	 was	 to	 tackle	 the	 violent	 naxals,	 force	 was	 excessively
used	 on	 the	 village	 bodies	 or	 sanghams.	 These	 were	 often	 locals
who	were	sympathisers	of	the	Naxals.
Government’s	 use	 of	 Salwa	 Judum	 was	 another	 reason.	 The
Chattisgarh	 government	 looked	 at	 the	 Salwa	 Judum	 as	 a	 people’s
peace	 mission	 where	 groups	 of	 villagers	 go	 around	 convincing
other	villagers	to	come	on	the	government’s	side	and	benefit	from
the	government.	Young	men	–	often	teenagers	–	were	armed	in	the
name	of	self-defence.	Tribals	were	caught	in	the	cross	fire	between
Naxals	and	Salwa	Judum.	The	Supreme	Court	finally	interfered	and
declared	Salwa	Judum	as	illegal.

Government’s	 response	 to	 the	 Naxal	 threat	 has	 been	 reactive	 and
lagging.	 The	 States	 have	 varied	 in	 their	 responses	 with	 reference	 to
banning	various	organisations;	there	is	a	lack	of	co-ordination	between
the	states	to	tackle	the	problem	effectively.
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Where	is	the	Naxal	movement	concentrated?

Initially	the	movement	had	its	centre	in	West	Bengal.	Thereafter,	it
spread	into	less	developed	areas	of	rural	central	and	eastern	India,
such	 as,	 Chhattisgarh,	 Jharkhand,	 Odisha,	 Madhya	 Pradesh	 and
Andhra	Pradesh	 through	 the	activities	of	underground	groups	 like
the	 Communist	 Party	 of	 India	 (Maoist).	 It	 has	 also	 found	 some
resonance	in	the	north-east	of	India.
It	is	no	secret	that	Naxal	conflict	has	occurred	in	Mineral	rich	areas
such	as	Chhattisgarh,	Orissa	and	Jharkhand.	These	areas	have	been
significant	 contributors	 to	 India’s	mineral	 produce	 and	 the	 armed
naxals	 feel	 it	 is	 unfair	 for	 ‘outsiders’	 to	 benefit	 from	 the	 natural
wealth	 of	 their	 areas.	 Increased	 violence	 is	 seen	 in	Mine	 areas	 as
explosives	 can	 be	 stolen,	 corruption	 is	 rampant	 and	 there	 is	 a
population	that	is	already	anti-government.
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Who	 are	 the	 main	 supporters	 and	 sympathisers	 of	 the	 Naxal
Movement?

Rise	 in	 Naxalism	 is	 closely	 related	 to	 the	 increase	 in	 the	 support
base	 for	 the	 Movement	 from	 tribal,	 adivasi	 and	 local
populations.The	 vacuum	 created	 by	 State	 and	 Central
Government	 political	 structures	 has	 been	 filled	 by	 the	Naxals.
The	Naxals	assume	the	role	of	the	government	and	the	vanguard	of
the	people;	 for	 lack	of	any	better	alternative,	 the	 local	populations
are	increasingly	becoming	vulnerable	to	the	naxal	influence.
The	government	has	 failed	 to	 address	 existing	 issues	 in	 the	Naxal
affected	regions	such	as	poverty,	class	inequality,	failure	to	ensure
implementation	of	policies	and	lack	of	effective	justice	system.	The
ground	 reality	 is	 that	 the	 conditions	 of	 the	marginalized	have	not
changed	much	since	independence	and	there	is	no	reason	for	them
to	 believe	 in	 the	 legitimacy	 and	 the	 capacity	 of	 the	 State,	 which
according	to	them	is	 just	another	form	of	oppression	that	must	be
fought.
The	 root	 cause	 for	 the	 support	 of	 Naxals	 is	 socio-economic

KNAPPIL
Y

1182



deprivation	 in	 these	 regions	 that	 is	worsened	by	poor	governance
and	unequipped	police	force.	In	addition,	lack	of	civil	Government
or	 local	 political	 party	 intervention	 results	 in	 unsolved	 issues
related	 to	 land	 rights,	 class	 inequality	 and	 basic	 rights	 of	 the
indigenous	 population.The	 Naxals	 who	 run	 a	 parallel
Government	 have	 been	 able	 to	 address	 these	 issues	 and
therefore	assume	the	role	of	 the	Government	 in	 the	eyes	of	 the
locals.
The	 branding	 of	 sympathizers	 and	 potential	 supporters	 as	 Naxals
increases	the	probablity	that	they	would	actively	play	a	role	in	the
Naxal	 movement	 contributing	 to	 its	 rise.	 Lack	 of	 a	 fair	 judicial
system	for	 the	 tribals	 is	also	a	cause.	Of	about	20,000	cases	a	year
only	 30%	 are	 taken	 seriously	 and	 properly	 addressed,	 police
harassment	 has	 also	 resulted	 in	 the	 alienation	 of	 tribals	 from	 the
governmental	structure.

How	does	the	Naxalism-Development	conundrum	work?

The	 Naxalite	 issue	 is	 also	 a	 cause-effect	 conundrum.	 The	 lack	 of
Government	 presence	 and	harsh	 government	 policies	 and	 actions

KNAPPIL
Y

1183



lead	to	Naxalism;	Naxalism	in	turn	therefore	reduces	the	likelihood
of	 helpful	 Government	 presence	 and	 increases	 the	 likelihood	 of
harsher	action	and	crackdown	thereby	supplying	fuel	to	the	Naxal
movement.
Government	has	been	slow	in	the	implementation	of	schemes	that
target	 the	 development	 of	 these	 areas,	 economic	 growth	 has
facilitated	 the	rise	 in	 the	standard	of	 living	of	 the	middle	class	but
has	 in	 no	 way	 benefited	 the	 tribal	 population;	 this	 has	 been
compounded	by	 the	 fact	 that	 the	government	has	been	reducing
expenditure	on	 the	 social	 sector.	 Government’s	 lack	 of	 initiative
with	 reference	 to	 social	 and	 economic	 issues	 and	 its	 policy	 of
industrialisation	 of	 these	 regions	 have	 increased	 support	 for	 the
Naxal	movement.
It	is	increasingly	being	seen	that	the	tribals	and	locals	are	becoming
victims	of	the	larger	development	scene	that	India	is	experiencing;
these	projects	do	not	directly	benefit	the	tribal’s	area	and	economy
thereby	 contributing	 to	 their	 displacement	 misery	 further.	 The
period	 from	 1993	 to	 2006	 saw	 the	 emergence	 of	 liberal	 laws	with
respect	to	Foreign	Direct	Investment	(FDI)	in	the	mining	sector;	this
resulted	 in	 Tribal	 homeland	 reallocation.	 About	 40%	 of	 tribal’s	 in
India	 have	 been	 subject	 to	 discrimination	 due	 to	 development
projects.
From	 1951	 to	 1990,	 about	 13,30,000	 tribals	 were	 displaced	 due	 to
Mine	 projects	 but	 only	 about	 3,30,000	 tribals	 have	 been
rehabilitated.
Multi	National	Corporations	are	seen	as	a	threat	to	the	tribal	people;
although	these	are	job	creating	opportunities,	they	will	play	no	role
in	helping	 the	unskilled	 labour	economy	that	 is	 synonomous	with
the	tribal	population.

((( 	)))
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Security	-	ISIS	vs.	Al-Qaeda:	The	Lesser	of	Two	Evils

ISIS	has	been	so	ruthless	that	Al-Qaeda	looks	moderate	in	comparison,
something	which	cannot	be	taken	as	a	compliment	in	their	world.	Even
though	 both	 are	 radical	 Islamist	 groups,	 their	 methods	 are	 starkly
different.	 Knappily	 looks	 at	 their	 differences	 in	 using	 terrorism	 as	 a
tactic	 to	achieve	 the	end	goal	of	eliminating	 the	 ‘Far	Enemy’.	This	 is	a
battle	to	the	rights	of	Holy	Jihad.
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What	is	the	nature	of	ISIS	and	Al-Qaeda	terrorism?

IS	has	managed	to	do	something	quite	remarkable	–	knock	al-Qaeda
out	from	its	position	as	the	global	jihadist	group	most	feared	by	the
West.	Indeed,	this	time	two	years	ago,	the	group	still	was	merely	a
marginal	runner	up	to	al-Qaeda.
Now,	 though,	 Western	 audiences	 are	 prepared	 to	 reflexively
presume	its	responsibility	for	attacks	it	does	not	even	claim	itself,	as
became	clear	in	the	confusion	that	followed	the	January	assault	on
the	Charlie	Hebdo	offices.	Al-Qaeda,	even	though	it	is	more	relevant
now	 than	 at	 any	point	 in	 recent	 years,	 following	 the	 Paris	 attacks
that	 it	 somewhat	 ambiguously	 claimed,	 has	 been	 relegated	 to	 a
secondary	position	in	the	global	discourse	on	terrorism.
Both	groups	are	battling	for	oxygen,	but	each	is	doing	so	in	a	very
different	way.	While	al-Qaeda’s	various	affiliates	have	lately	become
preoccupied	 with	 jihad	 against	 the	 “Near	 Enemy,”	 they	 seek
continued	relevance	among	Western	audiences	with	the	persistent
threat	 of	 high-profile	 attacks	 against	 Western	 targets.	 IS	 has
similarly	encouraged	attacks	by	radicalized	supporters,	but	its	own
strategy	to	gain	and	maintain	the	West’s	attention	is	primarily	built
on	 maximizing	 publicity	 of	 small-scale	 but	 grotesque	 acts	 of
violence	conducted	in	its	own	safe	haven.

Jihad:	Near	vs.	Far

Traditionally,	 jihad	 has	 been	 waged	 locally	 against	 enemies	 of
Islam,	ranging	from	the	state	to	corrupt	tyrants	called	taghut.	These
enemies	 are	 clubbed	 into	 the	 category	 of	 the	 near	 enemy.	 In
sectarian	 conflicts,	 this	 is	 often	waged	 against	 an	 opposing	 sect	 of
Islam,	 such	 as	 Saddam	 Hussein’s	 Sunni	 minority	 ruling	 the	 Shi’a
majority	of	 Iraq	or	 the	Assad	dynasty’s	Alawi	rule	over	a	majority
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Sunni	Syria.
The	reason	jihad	has	come	to	the	common	parlance	is	its	targeting
of	the	‘far	enemy’.The	United	States	is	their	Far	Enemy	no.	1	but
the	 far	 jihad	 is	 now	 frequently	 visiting	 European	 countries	 too,
France	in	particular.

Why	does	ISIS	make	Al-Qaeda	look	moderate?

While	 Salafi-Jihadists	 are	 habitually	 violent,	 how	 individual	 groups
utilise	 violence	 is	 a	 nuance	 specifically	 relevant	 to	 how	 ‘Islamic	 State’
defines	 itself.	 The	 group’s	 particular	 brand	 of	 ultra-violence	 is	 brazen,
and	 very	 different	 from	 the	 standard	Al	Qaeda	 approach.	 This	 can	 be
explained	 strategically	 and	 ideologically.	 While	 non-state	 actors
necessarily	utilise	public	attention,	galvanising	the	entire	world	against
you	is	many	orders	of	magnitude	greater	than	just	projecting	grievance
towards	the	local	population.

Disgust	and	hatred	are	not	the	by-products	of	the	strategy,	but	they
indeed	 are	 the	 strategy	 (the	 strategy	 succeeds	 if	 it	 creates	 more
hatred).	By	marketing	itself	as	the	most	ruthless	and	well-organised
actor	in	the	region,	Islamic	State	steals	the	‘oxygen’	from	Al	Qaeda
and	 allows	 it	 to	 become	 the	 zenith	 of	 the	 transnational	 jihadi
movement.
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Islamic	State’s	previous	 leader	Abu	Umar	Al-Baghdadi	argued	 that
the	goal	of	attaining	territory	occurs	through	the	ejection	of	infidels
and	 apostates,	 and	 thus	 justifies	 the	 application	 of	 force	 against
broad	categories	of	people.	Given	that	the	goal	was	the	defeat	of	the
‘far	enemy’	(the	West),	for	Al	Qaeda,	maintaining	good	relationships
with	 other	 groups	 was	 crucial	 in	 maintaining	 a	 vanguard
movement.	 This	 is	 reflected	 in	 the	 founding	 documents,	 but	 also
makes	strategic	sense.	Once	the	West	had	been	removed	from	the
Middle	 East’s	 sphere	 of	 influence,	 the	 nature	 of	 war	 time
relationships	would	 reflect	 those	 in	peace	 time,	 and	 thus	 violence
against	other	groups	was	to	be	used	“judiciously.”
Even	 those	 that	 may	 be	 considered	 apostates,	 such	 as	 the	 Shi’a,
were	not	to	be	treated	with	contempt.	This	does	not	work	the	same
way	with	the	Islamic	State.

When	was	there	confrontation	and	disagreement	between	the	two?

The	problems	between	the	two	began	in	2013,	but	 the	fight	 took	a
quantum	leap	this	year	after	Ayman	al-Zawahiri	disowned	ISIS.	A
dispute	between	two	influential	brothers	illustrates	the	depth	of	the
crisis	that	al-Qaeda	faces.	On	May	26,	Abu	Muhammad	al-Maqdisi,	a
well-known	extremist	member	of	the	ulama	with	links	to	al-Qaeda,
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published	a	stinging	rebuke	to	the	‘errant’	ISIS	jihadists.
In	his	fatwa,	Maqdisi	listed	the	crimes	of	ISIS,	including	a	refusal
to	 accept	 arbitration	 and	 reconciliation,	 disobedience	 to	 its
commanders	(i.e.	al-Qaeda	and	Zawahiri),	shedding	the	blood	of
Muslims,	 and	 a	 heretical	 extremism.	 Maqdisi	 disavowed	 the
group,	declared	that	ISIS	had	deviated	from	Islam,	and	called	upon
all	mujahidin	 in	 Syria	 to	 desert	 the	 organization	 and	 join	 instead
Jabhat	 al-Nusra	 (JN	 –	 Al-Qaeda’s	 Syrian	 Faction),	 which	 has
remained	 loyal	 to	 Zawahiri.	 Since	 then,	 numerous	 jihadist	 groups
and	prominent	extremists	have	declared	their	allegiance	to	one	side
or	 the	 other,	 splitting	 the	 jihadi-salafist	 movement	 into	 two
competing	factions.
The	 media	 arm	 of	 ISIS,	 Salah	 al-Din	 confirmed	 that	 it	 was	 the
“ideological	 deviations	 of	 al-Qa’ida”	 and	 the	 fact	 that	 it	 has
“completely	 changed	 and	 degenerated”	 that	 led	 to	 their
abandonment	of	the	group.
Both	the	leaders	and	supporters	of	ISIS	and	al-Qaeda	have	accused
each	other	of	heresy,	disobedience,	and	disrespecting	Islam.

Where	does	the	concept	of	‘Caliphate’	stand	with	reference	to	the	two
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groups?

The	 desire	 to	 re-establish	 a	 system	 of	 governance	 known	 as	 the
‘Caliphate’	across	the	entire	Muslim	world	is	part	of	the	shared	ideology
of	the	‘global	jihad’	movement.	A	crucial	difference	exists,	however,	in
the	means	these	groups	adopt	for	the	task.

For	Al	Qaeda,	the	creation	of	a	‘Caliphate’	is	a	passive	aspiration
and	not	a	cornerstone	of	its	raison	d’etre.	Al	Qaeda’s	initial	view	of
itself	 in	 the	 Islamic	world	was	 that	 of	modesty,	 to	 such	 an	 extent
that	 even	 once	 the	 oath	 to	 support	 the	 reestablishment	 of	 the
‘Caliphate’	 was	 made,	 it	 cannot	 be	 interpreted	 in	 hindsight	 as	 an
active	 process	 i.e.the	 ‘Caliphate’	 is	 to	 be	 awaited.	 The	 effect	 is
supported	by	Osama	Bin	Laden’s	strategy	regarding	actions	against
the	‘far	enemy’	i.e.	the	West.	The	primary	objective	for	Osama	Bin
Laden	 was	 to	 reverse	 the	 incursions	 of	 Western	 influence,
specifically	in	Saudi	Arabia	and	Palestine,	through	concerted	attacks
within	 the	 sovereign	 borders	 of	 Western	 states.	 Once	 Western
influence	 in	 the	 region	 had	 dissipated,	 the	 ‘Caliphate’	 would	 be
allowed	to	emerge	organically.
The	 Islamic	State	 fundamentally	disagrees	with	 this	approach.Abu
Musab	al	Zarqawi,	the	group’s	founder	and	chief	ideologue,	took	a
more	 proactive	 approach.Zarqawi’s	 approach	 was	 more
rejectionist	than	Bin	Laden’s;	Zarqawi	focused	on	building	a	‘social
structure’	that	would	help	“purge	Muslim	societies	of	immorality	and
non-Islamic	practices,	 first,	 before	attacking	Western	 targets”	 later.
Islamic	 State’s	 project	 of	 establishing	 the	 ‘Caliphate’	 relied	 on	 the
idea	 of	 purging	 the	 negative	 elements	 i.e.	 non-believers,	 within
Islamic	society	through	the	creation	of	a	state.

The	difference	between	Islamic	State	and	Al	Qaeda	rests	upon	the	level
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and	nature	of	action	taken	in	the	establishment	of	a	‘Caliphate.’

Who	has	shown	greater	media	strength?

The	Islamic	State	(IS)	has	been	playing	us	for	a	long	time	now.	Since
it	captured	 the	 Iraqi	city	of	Mosul	 in	 June	 last	year,	 the	cogs	of	 its
propaganda	 machine	 have	 continually	 turned,	 cranking	 up	 fear
across	the	world.	This	is	not	some	unhappy	coincidence.	This	is	the
result	of	the	IS	media	machinery’s	relentless	efforts.
There’s	no	denying	it,	IS’s	ability	to	repeatedly	shock	and	horrify	the
world	 is	 unparalleled.However,	 outrage	 is	 no	 side	 effect	 of	 its
media	 strategy.	 Rather,	 it	 is	 its	 principle	 aim.	 International
horror	 is	 exactly	 what	 the	 IS	 propagandists	 want.	 To	 be	 sure,
such	 a	 strategy	 is	 nothing	 new.	 Other	 jihadist	 groups	 have	 long
sought	to	amplify	the	effects	of	their	violence	with	media	exposure,
and	the	concept	of	the	“propaganda	by	the	deed”	is	clear.
To	be	 fair,	Al-Qaeda	 too	has	used	 the	 internet	 to	 its	advantage.	 Its
operatives	 use	 social	 media	 to	 secretly	 communicate	 through
hidden	websites	 and	 chat	 rooms	 to	 join	 their	 struggle	 against	 the
West.	This	was	the	limited	use	of	social	media	during	the	Al-Qaeda
reign.
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On	 the	 contrary,	 ISIS	 is	 the	 first	 organization	 to	 efficiently
implement	 itself	 on	 the	 Internet	 and	 maximize	 the	 use	 of	 social
media	 through	 an	 open	 spreading	 of	 its	 propaganda	 thanks	 to
highly	popular	networks	such	as	Twitter,	 Instagram,	YouTube	and
Facebook.	For	example,	the	“Salil	al-Sawarim	I”	video,	released	on
March	 17,	 2014,	 was	 watched	 by	 56,998	 Internet	 users	 within	 24
hours.Those	 high-quality	 videos	 portray	 an	 Islamic	 utopia	 to
attract	young	foreign	fighters	through	showing	material	success,
an	 element	 which	 was	 not	 present	 in	 Al-Qaeda’s	 global	 jihad.
Such	 has	 been	 the	 appeal	 of	 their	 videos	 that	 young	 girls	 from
Britain	 left	 for	 Syria	 to	 marry	 the	 IS	 fighters	 and	 breed	 them
children.	 Consequently,	 ISIS	 has	 overtaken	 Al-Qaeda	 through	 its
coordinated	release	of	immediate	information,	but	also	through	its
creativity,	hijacking	famous	hashtags	such	as	#Brazil2014	during	the
World	Cup	in	order	to	maximize	its	visibility	on	the	web!

How	are	the	two	groups	organised?

A	distinction	between	ISIS	and	AQ	is	 that	the	 latter	operates	as	a
network.	Compared	to	ISIS,	AQ	has	a	much	wider	cell	connection.
Some	 experts	 assert	 that	 AQ’s	 ‘network	 consists	 of	 groups
organized	in	loosely	interconnected,	semi	independent	cells	that
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have	no	single	commanding	hierarchy’.	At	the	centre	of	this	group
are	 a	 few	 hardcore	 militants,	 former	 mujahedeen	 coming	 from
previous	 conflicts	 who	 propagated	 an	 ideology	 driven	 by	 Islamic
radical	thought.
ISIS	is	a	much	better	structured	group	and	closer	to	an	insurgency
wanting	 to	 overthrow	 governments	 and	 assume	 control.	 On	 the
other	 hand,	 AQ	 is	 a	 weakened	 network	 with	 outdated	 methods,
focusing	more	on	ideology,	symbols	and	past	triumph.	Even	though
they	are	different	in	many	ways,	we	should	not	ignore	the	fact	that
both	groups	operate	in	similar	grounds	to	pursue	their	long-term
objectives.
Finally,	 if	we	 look	at	 the	 timeline	of	global	 jihad	history,	 ISIS	and
AQ	 were	 born	 from	 the	 same	 event,	 the	 Soviet	 Invasion	 of
Afghanistan.	 Only	 recently,	 they	 took	 different	 paths	 but	 the	 big
question	 is	 -	will	 they	reunite	 to	as	part	of	 some	grand	strategy	 to
take	the	war	against	the	Far	Enemy	to	the	next	level?

((( 	)))
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Security	-	Internet,	Anwar-al-Awlaki	and	the	Terrorism
Threat

The	 threat	 of	 “new”	 terrorism	 is	 far	 more	 serious	 and	 dangerous
compared	 to	 “old”	 terrorism.	 The	 ‘new’	 arose	 with	 the	 rise	 of	 the
internet	 and	 its	 facilitating	 role	 in	 terrorism	 and	 counter-terrorism.
Despite	 strong	 safeguards,	 radical	 preachers	 like	 Anwar	 al-Awlaki
continue	to	dominate	the	online	radical	discourse	even	after	his	death	in
2011.	Knappily	takes	a	look	at	the	relationship	between	the	internet	and
terrorism. KNAPPIL
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What	is	the	nature	of	the	terrorism	threat	today?

Since	 9/11,	many	 policy	makers,	 journalists,	 consultants,	 and	 scholars
have	 become	 convinced	 that	 the	 world	 confronts	 a	 “new”	 terrorism
unlike	 the	 terrorism	 of	 the	 past.	 In	 order	 to	 analyse	 the	 differences
between	 old	 and	 new	 terrorism,	 three	 key	 aspects	 should	 be
debated:goals,	methods,	and	organization.

The	 new	 terrorism	 is	 justified	 on	 religious	 grounds,	 and	 the	 new
terrorist	 groups	 are	 considered	 having	 ambiguous	 goals	 on	 the
systemic	level	and	they	value	destruction	for	its	own	sake.	On	the
other	 side,	 the	 old	 terrorism	 is	more	 comprehensible,	 limited	 and
more	 specific,	 with	 its	 roots	 in	 political	 ideology,	 which	 takes
sanction	from	religion.
The	 old	 terrorism	 was	 regarded	 as	 being	 a	 political	 weapon,
designed	 to	produce	 chaos	with	 the	 strategic	purpose	 of,	 either	 to
maintain	a	regime,	or	to	create	the	conditions	for	a	new	one.
Very	 often	 associated	 with	 Islamic	 terrorists	 (but	 not	 limited	 to
them),	nowadays	the	terrorist	groups	have	started	using	the	cutting-
edge	 technology	 in	 the	 fields	 of	 transport,	 communications	 and
weaponry,	 due	 to	 the	 winds	 of	 globalization.	 Therefore,	 they
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produce	 greater	 violence	 and	 climate	 of	 fear,	 in	 easier	 ways	 and
with	a	lower	level	of	risk.
The	new	terrorists	are	often	described	as	a	network	rather	than	an
organization.	By	contrast,	the	old	terrorist’s	organization	is	thought
to	have	been	hierarchical	and	centralized.	The	new	terrorism	is	said
to	be	horizontal	and	flat,	whereas	the	old	terrorism	is	vertical	and
pyramidal.
It	 is	 also	 important	 to	 note	 that	 terrorism	 today	 has	 become
transnational,	 has	 no	 borders,	 and	 primarily	 expands	 due	 to
internet.

Why	is	the	internet	becoming	increasingly	important	for	terrorists?

The	 ‘rise	 of	 the	 internet’	 acknowledges	 the	 mass	 consumerisation	 of
networked	 personal	 computers	 in	 the	 1980’s	 and	 1990’s	 leading	 to	 a
‘digital	revolution’	and	the	 ‘information	age’.	The	 internet	 itself	can	be
defined	as	a	global	network	of	networks	which	reached	a	critical	mass
use	in	the	1990’s.	By	hosting	services	such	as	the	world	wide	web	(and	in
turn	most	social	media	sites)	and	the	‘anonymous’	dark/deep	web,	the
internet	 allows	 governments,	 corporations	 and	 private	 citizens	 to
communicate	electronically.
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The	International	Centre	for	the	Study	of	Radicalisation’s	strategy	paper
on	 online	 radicalisation	 highlighted	 three	 ways	 terrorists	 use	 the
internet;	online	radicalisation,	operational	use	and	cyber	terrorism.

The	web	presence	and	use	of	social	media	of	terrorist	groups	allows
existing	members,	 supporters	 and	 sympathisers	 to	 continue	 their
existing	 support,	 much	 in	 the	 way	 that	 one	 may	 follow	 a	 sports
team	 or	 television	 show.	 It	 also	 helps	 them	 recruit	 potential
terrorists	and	members.
For	 any	 group,	 let	 alone	 a	 terrorist	 group,	 the	 internet	 provides	 a
cheap,	 safe,	 reliable	 and	 convenient	 way	 to	 organise	 itself.	 One
could	 simply	 say	 that	 the	 terrorists	 are	 merely	 keeping	 with	 the
times.
Cyber	 terrorism	is	 the	 intentional	use	of	computers,	networks	and
public	 internet	 to	 cause	 destruction	 and	 harm	 for	 personal
objectives.
The	 internet	 has	 not	 changed	 the	 nature	 or	 strategy	 of	 terrorism;
political	violence	endures	as	a	social	phenomenon,	the	internet	has
not	changed	the	violence	but	only	its	effects	which	are	now	felt
much	wider.

When	did	Awlaki	pose	a	threat?
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Anwar	 al-Awlaki	 was	 notorious	 for	 inciting	 violence	 and	 hatred
through	his	 speeches.	An	extremely	good	orator,	Anwar	al-Awlaki
had	the	unique	ability	to	tailor	the	teaching	of	Islamic	extremism	to
a	 largely	 western	 audience.	 Anwar	 al-Awlaki	 before	 he	 started
college	was	fluent	in	both	English	and	Arabic	languages;	this	was
instrumental	 in	 the	 process	 of	 radicalisation	 of	 other	 western
Muslims.	In	one	of	his	speeches	he	talked	about	how	his	audience
should	 not	 trust	 a	 non-Muslim;	 he	 goes	 on	 to	 build	 a	 rational
argument	 for	 his	 case	 quoting	 examples	 from	 the	 Quran	 and
history	 to	 legitimize	his	 stand.	 Through	his	 speech,	 themes	of	 the
west	trying	to	destroy	Islam,	Muslims	being	mistreated	around	the
world,	deceitfulness	of	 the	western	media,	need	 to	 rise	up	against
the	west	were	explored.
The	most	 striking	 aspect	 of	western	 socialization	were	 seen	 in	his
speeches	and	he	wasn’t	 someone	 sitting	 in	 the	east	 and	criticizing
the	west,	 his	western	 references	 and	 language	made	 his	message
even	 more	 powerful.	 He	 was	 able	 to	 present	 the	 Salafi-Jihadist
ideology	 in	 a	 tailor	made	 fashion	 to	Western	Muslims.	 His	 frame
was	used	to	explain	western	Muslims	day-to-day	life	situations	and
the	 reasons	 for	 the	 discrimination	 and	 grievances	 if	 any.	 It	 gave
simple	 answers	 to	 complex	 issues.	 Therefore,	 through	 the	 strong
influence	 of	 the	 internet	 Awlaki	 was	 able	 to	 align	 the	 Salafi-
Jihadist	ideology	to	the	modern	day	western	Muslims.
Inspire	Magazine	was	a	product	of	Awlaki	and	Samir	Khan.	It	was	a
source	 of	 mobilization	 for	 what	 Awlaki	 and	 the	 larger	 Al-Qaeda
network	 believed	 in.	 The	 frame	 of	 the	west	 trying	 to	wage	 a	war
against	 Islam	 and	 that	 it	 was	 the	 Muslim’s	 duty	 to	 protect	 the
faith	 was	 the	 ideological	 basis	 for	 the	 magazine,	 it	 was	 used	 to
mobilize	people	 to	act	violently.	 In	 the	book,	 ‘44	ways	 to	support
Jihad’,	he	talks	about	the	various	activities	a	person	can	engage	in,
either	 directly	 or	 indirectly	 in	 Jihad.	 These	 range	 from	 learning
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Arabic	 to	 joining	a	mujahidin	group.	Towards	 the	end	of	 the	book
he	 convinces	 the	Muslim	 reader	 to	 take	 action	 based	 on	 these	 44
guidelines.

Where	have	we	seen	instances	of	people	being	influenced	by	Awlaki?

Roshanara	 Choudhary	 –	 British	 girl	 was	 charged	 with	 terrorism
offences	for	trying	to	stab	MP	Stephen	Timms.	She	was	a	student	at
King’s	College	London	when	she	dropped	out,	increasingly	became
radicalised	on	the	internet.	This	is	believed	to	be	the	first	case	of	Al-
Qaeda	 related	homegrown	 radicalisation.	 In	Roshanara’s	 case,	 the
motivation	and	 influence	 to	radicalise	was	clearly	 from	the	online
realm.	 The	 main	 motivator	 to	 radicalise	 was	 Anwar	 Al-Awlaki’s
lectures.She	 claimed	 to	 watch	 over	 100	 hours	 of	 his	 ‘lectures’.
These	 online	 influences	 and	 extremist	 content	 made	 her	 throw
away	 a	 bright	 academic	 future.	 She	 considered	Awlaki	 a	 religious
scholar	 and	 took	 his	 opinions	 and	 views	 seriously	 as	 she	 openly
admits	 that	 the	 cleric	 influenced	her	attempt	 to	murder;	he	made
her	believe	 that	people	who	oppress	 should	not	be	 allowed	 to	 get
away	with	it.	She	began	listening	to	Awlaki’s	lectures	in	November
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2009	until	a	few	days	before	the	attack	in	the	first	week	of	May.
Nidal	Hasan	was	born	in	the	United	States	in	1970;	his	parents	were

immigrants	 from	 a	 Palestinian	 town	 near	 Jerusalem.	 On	 5th

November	 2009,	 Nidal	 Malik	 Hasan	 opened	 fire	 at	 the	 Soldier
Readiness	 centre	 at	 Fort	 Hood	 killing	 12	 soldiers,	 1civilian	 and
injuring	30	others,	about	400	people	were	in	the	centre	and	were	to
be	deployed	or	returnee	officers.	Hasan	can	be	understood	as	a	lone
wolf,	operating	in	the	absence	of	formal	leadership	or	group.	There
was	 a	 strong	 relationship	 between	 radical	 cleric	 Anwar	 al-Awlaki
and	Nidal	Malik	Hasan	 as	Hasan	 attended	 the	Mosque	 in	 Virginia
where	 Awlaki	 was	 based,	 the	 communication	 between	 the	 two	 is
significant	 as	 we	 see	 that	 Awlaki	 has	 been	 responsible	 for
inflammatory	 sermons	 and	 post	 the	 Fort	 Hood	 incident	 Awlaki
posted	on	his	site	praising	Nidal	Hasan	for	his	actions.	Hasan	looked
up	 to	Awlaki	 and	 elevated	 him	 to	 very	 high	 status,	 he	wrote	 him
multiple	 emails	 asking	 about	 the	 moral	 aspects	 of	 US	 actions	 in
Muslim	lands	and	wished	to	contribute	to	Awlaki’s	fund.

Who	was	Anwar	al-Awlaki?
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Post	 9/11,	 one	 of	 the	 most-wanted	 radical	 leaders	 worldwide	 was
Anwar	 al-Awlaki,	 a	 radical	 Salafi	 cleric	 and	 most	 importantly	 an
American	citizen	with	Yemeni	roots.	Anwar	al-Awlaki	 is	a	classic
example	of	homegrown	radicalisation	in	the	West.	In	1971,	Anwar
was	born	to	Yemeni	parents	in	the	State	of	New	Mexico,	USA.	After
7	 years,	 he	 moved	 to	 Yemen	 with	 his	 family,	 studied	 Islam	 and
returned	 to	 the	 US	 in	 1991	 for	 further	 study	 at	 Colorado	 State
University.	In	1994,	he	graduated	and	took	up	the	position	of	Imam
at	Denver	Mosque.	In	2001,	he	moved	to	a	Mosque	in	Virginia	and	is
suspected	of	having	 links	 to	 the	 terrorists	associated	with	 the	9/11
plot.	 In	 2002,	 he	moved	 to	 the	 United	 Kingdom	 and	 continued	 to
preach.	 In	2004,	he	returned	 to	Yemen	and	became	a	 teacher	at	a
local	University,	security	agencies	suspected	terror	links.	In	2006,	he
was	 imprisoned	 in	 Yemen	 for	 suspected	 terror	 activities.He	 was
killed	 in	 2011	 by	 the	 US	military	 in	 a	 special	 operation,	 using
drones.
Interestingly	we	see	that,	Awlaki	wasn’t	always	a	fully	practising
radical	Muslim;	his	 transformation	 to	becoming	a	 strong	believer
in	 Islamism	 was	 gradual.	 He	 is	 known	 for	 his	 non-violent	 views
immediately	 post	 9/11.	 He	 is	 seen	 not	 holding	 extreme	 Islamic
views	or	 favouring	 the	Al-Qaeda.	Although	we	see	 later	 that	 these
views	became	more	 radical,	 extreme	 and	 eventually	 Jihadist.	 The
triangular	 relationship	 between	 the	 US	 government,	 Anwar	 al-
Awlaki	 and	 the	 media	 has	 been	 central	 to	 the	 understanding	 of
Awlaki’s	 radicalisation.Immediately	 post	 2001,	 Anwar	 al-Awlaki
was	praised	and	supported	by	both	the	US	government	and	the
media	 for	 his	 apparent	 non-extremist	 viewpoint.	 Later,	 at	 the
other	 end	 of	 the	 spectrum	 he	 is	 a	 Jihadist,	 an	 inspiration	 for	 the
Jihad	movement	and	a	radical	preacher
One	 of	 the	 reasons	 for	 Awlaki’s	 radicalisation	 could	 be	 a	 strong
identity	 crisis.	 We	 see	 that	 he	 spent	 a	 significant	 amount	 of	 his
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impressionable	years	in	Yemen	and	when	he	moved	to	America,	it
was	 a	 totally	 different	 environment	 and	 one	 that	 in	 some	 ways
contradicted	 his	 early	 socialization.The	 conflict	 between	 the
Muslim	identity	and	the	Western	or	American	identity	could	be
looked	 at	 as	 the	 base	 of	 the	 radical	 shift.	 Pre	 2002-03,	 these
identities	were	at	peace	with	the	other,	Awlaki	had	seemed	to	merge
the	 two	 to	 form	 the	 identity	 of	 a	 temperate	 western	 Muslim.
However	as	time	passed	we	see	that	this	was	not	the	case,	with	the
American	 Invasion	 of	 Iraq	 and	 perceived	 American	 aggressive
behaviour	 towards	 Muslims,	 he	 believed	 that	 he	 had	 to	 make	 a
choice	 and	 it	was	 against	 his	 conscience	 to	 stay	 in	 a	 country	 that
was	engaged	in	harmful	actions	towards	his	people.	He	believes	that
this	made	him	choose	Jihad.

How	does	the	ISIS	use	the	internet	so	effectively	today?

Alongside	the	Islamic	State	in	Iraq	and	the	Levant’s	(ISIS)	battlefield
successes	in	northern	Iraq,	the	group	has	deployed	a	sophisticated
social	media	strategy	that	is	redefining	its	propaganda.	A	string
of	Twitter	accounts	claiming	to	represent	Isis	in	Iraq	and	Syria	have
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been	active	in	providing	live	updates	on	the	group’s	operations	and
images	illustrating	their	advances.	Although	the	accounts	have	not
been	officially	endorsed	by	ISIS,	they	have	been	widely	promoted	as
official	 regional	 ISIS	 accounts	 by	 the	 group’s	 many	 online
supporters.	 ISIS	 has	 launched	 a	 social	 media	 campaign	 and	 is
posting	 (mainly	 on	Twitter)	 photos	 and	 statements	 to	highlight	 its
military	strength	and	territorial	advances	in	Iraq.
According	to	a	web-based	data	mining	software,	a	large	number	of
pro-ISIS	 tweets	 originated	 in	 Saudi	 Arabia,	 Kuwait	 and	 other	 Gulf
countries.	 In	 its	 Twitter	 feed,	 ISIS	 gives	 extensive	 details	 of	 its
operations,	including	the	number	of	bombings,	suicide	missions	and
assassinations	 it	 has	 carried	 out,	 and	 of	 checkpoints	 and	 towns	 it
controls.	 In	 addition	 to	 the	 hashtags,	 the	 group	 produces
professional	promotional	videos	and	urges	 support	 for	 its	 “one
billion	campaign”,	which	calls	on	Muslims	to	post	messages,	photos
and	videos	on	Twitter,	Instagram	and	YouTube	in	support	of	ISIS.
In	April	2014,	the	group	developed	a	free	internet	application	called
The	 Dawn	 of	 Glad	 Tidings,	 which	 automatically	 posts	 tweets	 -
approved	 by	 ISIS	 media	 managers	 -	 to	 the	 accounts	 of	 the
application’s	 subscribed	 users.	 The	 posts	 include	 hashtags,	 links,
images,	videos	and	other	content.	Almost	40,000	tweets	were	posted
in	a	single	day	during	the	recent	clashes	in	Iraq.
In	an	attempt	 to	 limit	 the	 impact	of	 ISIS’s	 social	media	 campaign,
the	 Iraqi	 government	 has	 blocked	 Facebook,	 Twitter	 and	 other
platforms.

((( 	)))
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Security	-	The	time	for	North	East	is	now

The	 North	 East	 compromises	 8%	 of	 India’s	 area	 and	 4%	 of	 its
population.	 This	 region	 is	 mired	 in	 long	 drawn	 conflicts,	 which	 are
many	 and	 varied	 in	 nature.	 Long-running	 insurgencies,	 disinterested
governance,	endemic	corruption	and	tensions	among	the	region’s	more
than	200	ethnicities	stall	the	development	plans.	Knappily	brings	to	you
a	comprehensive	analysis	of	the	past	and	the	present	of	the	North	East
India. KNAPPIL
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What	is	going	on	in	the	North	East?

Lack	of	support	for	insurgency:	Popular	support	is	decreasing	for
insurgency	 in	 the	 region.	 Insurgency	 is	 currently	 active	 only	 in
Manipur	and	some	parts	of	Nagaland.
Faulty	rehabilitation	policy:	The	rehabilitation	policies	adopted	for
the	 insurgents	 are	 faulty.	The	Revised	Scheme	 for	 Surrender	 cum
Rehabilitation	of	Militants	 in	 the	North	East,	 recommended	by	 the
Centre	 in	 2005,	 is	 yet	 to	 be	 implemented	 completely.	 There	 is	 no
consistency	 in	 these	 policies.	 For	 examples,	 after	 the	 Manipur
ambush	in	2015	which	killed	18	army	men	the	Center	revoked	the
surrender	policy	in	Manipur.
Extortion:Ceasefire	and	Suspension	of	Operations	agreements	with
various	 militant	 groups	 have	 led	 to	 increase	 in	 extortion	 and
kidnapping.	They	have	become	one	of	 the	major	 sources	of	 their
funds	and	they	are	used	to	sustain	their	presence	in	the	region.
Assam	 Problem:	 The	 Assamese	 people	 perceive	 that	 there	 is	 an
imminent	 threat	 of	 loss	 of	 their	 political	 identity	 from	 the	 illegal
migrants	 from	 Bangladesh.	 The	 indigenous	 people	 of	 Assam	 feel
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that	 in	 future	 the	 illegal	 migrants	 will	 become	 the	 majority
population	and	they	will	lose	political	power.
Long	 drawn	 peace	 negotiations:	 As	 the	 people	 involved	 in	 such
peace	 negotiations	 lose	 focus	 over	 time	 or	 lack	 the	 faith	 in	 such
negotiations,	these	end	to	be	long	drawn.
The	6th	Schedule	of	 the	 Indian	Constitution,	which	 is	 to	 protect
tribal	 way	 of	 life,	 has	 been	 used	 excessively	 to	 create	 tribal

homelands.	 Post	 73rd	 and	 74th	 amendments,	 huge	 amounts	 of
financial	resources	released	to	the	Panchayati	Raj	Institutions	(PRI)
and	 municipalities	 were	 not	 given	 to	 these	 areas,	 as	 they	 are
scheduled	areas.	The	scheduled	areas	do	not	fall	under	the	purview
of	the	PRI	and	municipalities.
Porous	 international	 borders:	 Such	 borders	 resulted	 in	 the
rampant	 cross	 border	 infiltration	 of	 militants,	 and	 smuggling	 of
arms	in	the	region.Dimapur	has	become	a	major	hub	for	smuggled
arms.
The	 North	 East	 Council	 (NEC)	 and	 the	 Ministry	 for	 the
Development	 of	 the	 North	 East	 Region	 (DoNER)	 have	 become
fund	disbursing	agencies	instead	of	strategic	planning	agencies.
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Why	does	this	region	remain	neglected?

Isolation:	 Although	 physical	 isolation	 from	 other	 parts	 of	 the
country	is	one	of	the	reasons,	but	its	backwardness	has	much	to	do
with	the	failure	of	leadership	and	the	lack	of	initiative	on	part	of
its	own	people.	All	through	these	years,	a	section	of	the	leadership
and	 the	 educated	 elite	 from	 these	 states	 have	 spent	 more	 time
seeking	power	than	focusing	on	local	development.
Neglect:	This	region	remains	mismanaged	and	under-developed.	All
of	them	get	90%	of	the	plan	funds	as	grants	and	only	10%	is	given	as
soft	loans,	due	to	their	special	category	status.Yet	every	state	in	the
region	 is	 facing	 bankruptcy.	 This	 is	 due	 to	 endemic	 corruption
and	poor	management	of	funds.
Insurgency:	An	expected	consequence	of	this	isolation	and	neglect
is	insurgency.	And	this	has	caused	huge	damage	to	the	region	from
all	 perspectives.	 In	 fact,	 a	 vicious	 cycle	 has	 been	 created.	 Less
development,	 more	 insurgency.	 More	 insurgency,	 even	 less
development.

Other	factors	responsible	for	this	neglect	are:

Inadequate	 connectivity	 between	mainland	 India	 and	 the	 North
East.
Inward	 looking	policies:	 This	 region	 still	 remains	 inward	 looking
focusing	 primarily	 on	 internal	 conflicts.	 There	 are	 no	 broader
discussions	to	make	this	region	as	a	performer	in	the	country.
National	integrity	concerns:	Development	of	communication	links
could	 result	 in	 developing	 strong	 links	 between	 the	 people	 of	 the
North	 east	 with	 the	 people	 of	 China,	 Myanmar	 and	 ASEAN
countries,	 which	 would	 undermine	 the	 unity	 and	 integrity	 of
India.
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But	 it	 is	high	 time	 that	 India	realizes	 that	success	of	policies	 like
Act	East	will	not	be	successful	until	India	looks	to	and	acts	in	its
North	East.	 It	 is	evident	from	the	partial	success	of	the	Look	East
Policy.

Since	when	has	the	North	East	faced	insurgency?

Colonial	Legacy:

The	 British	 took	 nearly	 a	 century	 to	 annex	 the	 entire	 region	 and
administered	the	hills	as	a	loose	‘frontier	area’.	The	decisions	taken
between	1874	and	1935	gave	the	areas	of	the	Northeast	their	distinct
identity.
The	colonial	administration	 initially	 treated	 the	hill	areas	as	 ‘Non-
Regulated	 Areas’,	 then	 declared	 them	 a	 ‘Backward	 Tract’	 and,
eventually	 categorized	 them	 as	 ‘Excluded	 Areas’	 and	 ‘Partially
Excluded	Areas’.
The	 consequence	 of	 this	 approach	 was	 that	 large	 parts	 of	 the
northeastern	hill	areas	never	came	in	touch	with	the	principle	of	a
central	administration.
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Post-independence	reasons:

Main	 reason:	 Although	 this	 region	 is	 known	 for	 its	 cultural	 and
ethnic	 diversity,	 yet	 they	 are	 not	 the	 reasons	 behind	 its	 many
conflicts.	 The	main	 reason	 behind	 the	 insurgencies	 in	 this	 region
was	 that	 the	Northeast	 is	 territorially	organized	 in	 such	a	manner
that	 ethnic	 and	 cultural	 specificities	 were	 ignored	 during	 the
process	of	delineation	of	state	boundaries	in	the	1950s,	giving	rise
to	discontentment	and	assertion	of	one’s	identity.
Further	 complications:	 These	 tensions	 were	 accentuated	 by	 the
creation	of	Bangladesh,	which	meant	 the	 loss	of	a	major	chunk	of
the	 physical	 connection	 between	 mainland	 India	 and	 North-east
India.Interestingly,	 99%	 of	 the	 Northeast’s	 boundaries	 is
international	 and	 only	 1%	 percent	 is	 domestic	 boundary.	 The
only	land-link	with	mainland	is	through	the	‘chicken-neck’	Siliguri
corridor.*
The	 Naga	 insurgency,	 known	 as	 the	 mother	 of	 the	 Northeast
insurgencies	 which	 started	 in	 the	 1950s,	 is	 one	 of	 the	 oldest
unresolved	armed	conflicts	in	the	world.
Currently,	most	of	the	states	in	the	region	are	affected	by	some	form
of	conflict.
The	 reasons	 for	 the	 respective	 conflicts	 are	 wide	 ranging	 -	 from
separatist	 movements,	 to	 inter-community,	 communal	 and	 inter-
ethnic	conflicts.
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Where	were	the	previous	efforts	to	deal	with	the	north	east?

There	 were	 many	 governance	 initiatives	 in	 this	 region	 to	 manage
conflicts.	 These	 include	 special	 economic	packages,	NE	Reorganization

Act,	Article	371,	and	the	6thSchedule	of	the	Constitution	of	India,	peace
dialogues,	and	the	recent	civil	society	initiatives.

Special	 Category	 States	 (SCS):	 The	 government	 of	 India	 has
deemed	 the	 Northeastern	 States	 as	 SCS,	 recognizing	 the	 special
requirements	 of	 the	 region	 and	 the	 need	 for	 significant	 levels	 of
government	investment.	The	per	capita	level	of	Central	assistance	is
among	the	highest	for	these	states.
The	 Northeastern	 Council	 (NEC)	 was	 established	 under	 the	 NEC
Act,	 1971	 to	 work	 as	 an	 advisory	 body	 in	 connection	 with	 the
socioeconomic	 development	 and	 balanced	 development	 of	 this
region.
Constitutional	Provisions:	Some	areas	in	this	region	are	under	the

6th	Schedule	of	the	Constitution	or	under	the	special	constitutional
safeguards	 like	 371A,	 371	 G	 etc.	 These	 different	 administrative
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structures	are	to	cater	to	different	needs	of	different	regions	in	these
states.
Special	attention	since	the	eighth	5-Year	Plan	period:	In	October
1996,	the	Government	of	India	announced	the	New	Initiatives	for	the
North	Eastern	Region.	These	included	a	number	of	measures	for	the
development	of	the	NER	which	covered	policy	changes,	special	area
development	 and	 development	 projects	 in	 the	 key	 sectors.
Arrangements	were	also	made	for	the	Non-Lapsable	Central	Pool	of
Resources	(NLCPR)	and	setting	up	of	the	Ministry	of	Development	of
Northeastern	Region	(DoNER).
Old	Look	East	Policy	and	new	Act	East	policy:	Both	these	policies
are	 aimed	 at	 connecting	 to	 the	 East	 Asian	 and	 South	 East	 Asian
countries	with	emphasis	on	the	development	in	the	North	East.
Special	 Packages:	 The	 Central	 Government	 has	 also	 been
announcing	 special	 packages	 for	 the	 socio-economic	 development
of	this	region	from	time	to	time.

Who	played	a	major	role	in	the	recent	Naga	Peace	accord?

Nagaland	 peace	 accord	 was	 signed	 in	 August	 2015	 by	 the
Government	 of	 India	 and	 the	 National	 Socialist	 Council	 of
Nagaland	 (NSCN)	 to	 end	 the	 insurgency.	 As	 per	 the	 government
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sources,	this	accord	is	still	under	negotiation.
Isak	 Chishi	 Swu,	 the	 Chairman	 of	 NSCN	 (I-M)	 had	 negotiated	 a
historic	peace	accord	for	his	people	with	the	Indian	government.

Isak	Chishi	Swu:

Swu	belonged	 to	 the	Sumi	Naga	tribe	 in	Nagaland.	He	 started	his
career	of	a	rebel	in	the	Naga	National	Council	(NNC)	under	Angami
Zapu	Phizo	holding	different	important	positions.
He	left	the	NNC	in	1980	disagreeing	with	the	signing	of	the	Shillong
Accord	by	the	outfit	with	the	Government	of	India	and	formed	the
NSCN	with	T.	Muivah	and	S.S.	Khaplang.
In	1988	the	NSCN	split	into	two	factions,	the	NSCN	(I-M)	led	by	Swu
and	Mr.	Muivah,	and	the	NSCN	(K)	led	by	Mr.	Khaplang.
In	the	eyes	of	the	Indian	government,	he	was	partly	responsible	for
so	 much	 collateral	 damage	 and	 many	 innocent	 civilians	 dying
during	the	insurgency.	But	analysts	differ	here	because	he	was	the
gentler	one	 (than	Muviah),	who	 led	more	of	a	 ‘poet’s	 revolution’
and	was	more	interested	in	spreading	the	word	of	God	than	carrying
out	a	violent	revolution.
While	 many	 of	 the	 insurgent	 leaders	 in	 Nagaland	 have	 been
accused	of	amassing	wealth	and	property	through	taxation,	Swu	did
not	own	any	property,	except	for	his	ancestral	land	in	Chishilimi.

With	his	death	on	28th	June	2016,	the	future	of	Naga	Peace	Accord
remains	inconclusive.
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How	can	the	crisis	in	NE	be	resolved?

Following	are	the	expert	suggestions	to	resolve	the	age-old	NE	crisis:

Have	 an	 exclusive	 five	 year	 plan	 for	 the	 NE	 focusing	 on
development	of	infrastructure	and	skill	development.
Revamping	 and	 empowering	 institutions:	 Ministry	 of	 DoNER
should	 be	 merged	 with	 the	 North	 East	 Council	 in	 order	 to	 have
better	strategic	planning	and	coordination	of	various	developmental
projects	in	the	region.
Exploiting	opportunities:	Tourism	 is	one	sector	where	the	region
has	comparative	advantage.	With	a	wide	range	of	choices	and	good
value	offered	for	 the	money,	 this	region	should	be	exploited	 to	 its
full	tourist	potential.	Also,	border	trade	has	been	affected	with	the
lack	of	connectivity	and	access	to	market.	Measures	should	be	taken
to	encourage	cross	border	trade.
International	 cooperation:	 This	 region	 must	 be	 included	 in	 the
India-ASEAN	Vision	for	trade	and	cooperation.	 In	 initiatives	 like
the	 BIMSTEC	 and	 Bangladesh-China-India-Myanmar	 Economic
Corridor	(BCIM-EC),	India	should	take	measures	to	make	sure	that
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NE	plays	a	significant	role.
Other	 important	 initiatives:	 Initiatives	 like	 improving	 of
connectivity	by	all	means,	facilities	for	intensive	skill	development
training,	 establishing	 peace	 via	 honest	 and	 comprehensive
dialogues	 with	 militant	 outfits,	 and	 mechanisms	 to	 check	 and
control	drug	trafficking,	gun-running	and	money	laundering	in	and
through	the	region,	have	to	be	taken	up	on	priority.
In	addition	to	the	above,	proper	background	checks	for	surrendered
militants,	 addressing	 the	 concerns	 of	 Assamese	 political
apprehensions	over	immigrants	from	Bangladesh	will	go	a	long	way
in	achieving	peace	in	the	region.

((( 	)))
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Security	-	The	art	of	controlling	crowds

In	 the	 wake	 of	 recent	 protests	 in	 Kashmir,	 the	 brutal	 crowd-control
methods	of	 the	police	have	been	criticized.	They	call	 into	question	the
changes	in	standard	operating	procedure	made	after	the	violent	protests
of	2010,	when	scores	of	people	died,	mostly	to	bullet	injuries.	A	decision
had	then	been	taken	to	introduce	“non-lethal”	pellets.	But	ammunition
can	only	be	as	“non-lethal”	as	the	tactics	employed.
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What	went	wrong	in	Kashmir?

Backdrop:	 A	 popular	 separatist	 commander	 Burhan	 Wani	 was
killed	in	a	joint	operation	by	the	security	forces.	This	led	to	clashes
in	India-administered	Kashmir	which	left	scores	of	civilians	dead.
Response:	Agitators	pelted	stones	to	show	their	anger	and	to	injure
the	police.	In	response,	the	police	fired	guns	with	pellets	instead	of
firing	guns	with	bullets.	Protests	started	in	10	districts	of	Kashmir
with	 attacks	 on	 security	 forces	 and	 public	 properties.	 Curfew	was
imposed	in	10	districts,	as	1	policeman	and	43	protesters	were	killed
and	300	were	injured	in	the	clashes	within	4	days.
Impact:	 However,	 the	 use	 of	 such	 “non-lethal”	 pellets	 resulted	 in
many	 of	 the	 rioters	 being	 injured	 and	 some	 even	 being	 blinded.
Scores	of	eye	surgeries	have	been	reported.	The	possibility	of	people
losing	their	vision	is	as	high	as	80%.

Casualties:	By	July	19th,	44	people	are	reported	to	have	died.	Over
3,600	people	have	been	injured	during	the	protests	in	Kashmir	as	of
18	July	including	1,948	civilians	and	1,671	security	personnel.

Effect	of	clashes:

Police	 stations	 and	 military	 installations	 were	 attacked	 in	 violent
clashes	afterwards,	with	several	buildings	burned	down.
Curfew	 was	 imposed	 in	 large	 parts	 of	 Kashmir	 and	 extra
paramilitary	 companies	 were	 requested	 by	 the	 State	 from	 the
Centre	to	control	the	situation.
While	phone	services	were	snapped	in	large	parts	of	south	Kashmir,
internet	 services	 remained	 suspended	 across	 the	 Kashmir	 Valley.
All	 examinations	 and	 interviews	have	been	 cancelled	 and	 railway
services	suspended.
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Why	do	India’s	police	need	better	training	in	dealing	with	crowds?

Common	events:	Violent	protests,	riots,	agitations	are	all	part	of	any
society.	Situations	like	these	keep	occurring	very	often.	Hence,	the
measures	adopted	to	control	them	must	be	effective.
Leadership	concerns:	The	recent	Kashmir	riots	exposes	the	lack	of
both	 training	 and	 leadership	 in	 the	 police	 forces	 which	 plan	 and
execute	riot	control	tactics.
Need	 to	 adopt	 non-lethal	 &	 effective	 ways:	 The	 police	 should
revisit	 the	 standard	 operating	 procedures	 and	 crowd	 control
measures	 to	 deal	 with	 public	 agitations	 with	 non-lethal,	 yet
effective	 and	more	 focused	 approaches.	 The	most	 important	 one
would	be	adoption	of	more	humane	measures	for	crowd	control.
Global	practices:	The	key	difference	between	shotguns	used	by	law
enforcement	agencies	overseas	and	what	are	being	used	in	Kashmir
is	 in	 the	 type	 of	 ammunition	 being	 used.	 Most	 commonly	 used
ammunition	in	shotguns	by	law	enforcement	agencies	overseas	has
9	pellets	 each,	 roughly	 the	 size	of	 a	pea.	The	ones	 that	have	been
recovered	 from	 the	 injured	 in	 Kashmir	 by	 CRPF	 are	 bare-metal
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pellets.	These	pellets	are	shot	from	a	12-guage	gun	which	can	carry
as	many	as	600	pellets.It	does	not	just	shoot	the	bullets	–	it	sprays
them	 when	 fired.	 The	 police	 claim	 that	 these	 pellets	 only	 sting
people.	But	when	fired	from	short	distances,	they	are	lethal.
Tough	 task:	 The	 human	 rights	 activists	 opine	 that	 though
controlling	 a	 violent	 crowd	 is	 no	 easy	 task,	 it	 is	 the	 duty	 of	 the
controlling	 forces	 to	 ensure	 that	only	minimal	 injury	 is	 inflicted
on	the	angry	mob	in	the	process	of	calming	the	mob	down.
Controlled	use	of	force:	The	riot	control	team	must	ensure	that	the
force	they	use	is	never	disproportionately	excessive	to	the	cause
of	action.	It	has	to	be	a	political	exercise.

When	was	the	pellet	gun	first	used	in	India?

Pellet	 guns	 were	 first	 used	 in	 2010	 when	 protests	 engulfed
Kashmir.	 The	 then	 National	 Conference	 (NC)	 government	 led	 by
Omar	 Abdullah	 allowed	 pellet	 guns	 to	 be	 used	 for	 controlling
furious	mobs.
Since	 then,	 at	 almost	 every	 protest,	 the	 CRPF	 and	 the	 J&K	 Police
have	been	liberal	with	the	use	of	pellet	guns.	While	older	versions
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of	 the	 pellet	 guns	 were	 like	 pump-action	 shotguns	 that
indiscriminately	 shot	 400-500	 small	 pellets	 into	 the	 air,	 the	 newer
ones	are	more	compact	and	light.
2010	Kashmir	protest:	They	started	when	the	Indian	Army	claimed
to	have	killed	3	Pakistani	infiltrators	but	it	was	later	revealed	to	be
a	case	of	a	fake	encounter	in	which	a	soldier	of	the	Territorial	Army
and	a	 former	special	police	officer	had	 lured	3	young	men	from	a
local	village	and	killed	them	in	a	staged	encounter.
Protests:	 The	 protests	 occurred	 in	 a	 movement	 launched	 by	 the
Hurriyat	 Conference	 in	 June	 2010.	 It	 called	 for	 the	 complete
demilitarization	 of	 Jammu	 and	 Kashmir.	 The	 rioters	 who	 defied
the	imposed	curfew	were	confronted	by	the	riot	police	consisting	of
Jammu	 and	 Kashmir	 Police	 and	 Indian	 Para-military	 forces	 with
teargas	 shells	 rubber	 bullets	 and	 also	 live	 ammunition.	 These
counter-attacks	by	the	police	led	to	many	protestors	succumbing	to
injuries	inflicted	by	the	pellet	gun	shots.
Different	turn:	While,	these	protests	started	against	India,	later	they
were	 also	 targeted	 against	 the	 United	 States	 following	 the	 2010
Quran-burning	controversy.
Cool	 down:	 The	 protests	 subsided	 after	 the	 Indian	 government
announced	a	package	of	measures	aimed	at	defusing	the	tensions	in
September	2010.
Aftermath:	 The	 Union	 Government	 announced	 a	 high-powered
task	force	to	come	out	with	a	set	of	recommendations	on	non-lethal
crowd	control	measures	in	deploying	Rapid	Action	Force	in	dealing
with	protestors.
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Where	are	the	problems	with	the	usage	of	pellets?

Pellets	are	small	balls	made	of	 iron,	and	can	range	 in	weights	and
sizes.	These	were	one	of	the	three	“non-lethal”	weapons	for	crowd
control	 used	 in	 Kashmir	 in	 the	 aftermath	 of	 the	 2010	 protests	 in
which	more	the	120	people	were	killed.	The	other	two	were	pepper
sprays	and	taser	guns.
Made	of	metal,	 they	may	or	may	not	be	covered	by	a	1	or	2	mm
rubber	coating	to	minimize	impact.	It	should	not	be	misunderstood
that	a	pellet	covered	with	rubber	can’t	kill.
When	fired,	pellets	don’t	follow	a	definite	path.	They	penetrate	the
skin’s	 soft	 tissues,	 and	 eye	 being	 delicate	 is	 most	 vulnerable	 to
damage.	Once	 the	pellet	 goes	 inside	an	eye	 it	 shatters	 tissues	and
causes	multiple	damages	to	all	parts	of	the	eye.
A	 report	 by	 the	 Physicians	 for	 Human	 Rights	 opines	 that	Kinetic
Impact	 Projectiles	 (KIPs)	 have	 the	 same	 ability	 to	 penetrate	 the
skin	as	conventional	live	ammunition	and	can	also	be	as	lethal.
Moreover,	when	launched	from	afar,	these	weapons	can	randomly
strike	 vulnerable	 body	 parts	 and	 cause	 unintended	 injuries	 to

KNAPPIL
Y

1222



bystanders	as	well.
However,	 the	CRPF,	which	 is	deployed	 to	 control	 the	unrest	along
with	the	Jammu	&	Kashmir	police,	says	as	of	now	they	do	not	have
any	alternative	to	these	guns.

Where	else	in	the	World	are	Pellets	used	for	Crowd	Control?

Israeli	 soldiers	 use	 rubber	 bullets	 at	 Palestinian	 rioters.	 Also,
Bolivian	soldiers	have	used	rubber	bullets	to	target	cocoa	farmers.
Canada,	 Egypt,	 South	 Africa,	 Israel,	 and	 Argentina	 are	 other
countries	that	use	pellets	for	crowd	control.
Dallas	 incident:	 Rubber	 bullets	were	 used	 by	 the	Dallas	 police	 to
control	 mobs	 protesting	 in	 Falcon	 Heights	 for	 the	 killing	 of	 an
African-American	by	a	cop.
Self-defense:	Some	countries	like	Ukraine,	Russia,	and	Kazakhstan
allow	civilians	to	have	rubber	bullet	guns	for	self-defense.

Who	said	what	about	the	incident?

The	United	Nations	chief	Ban	Ki-moon	expressed	his	concern	over
the	 incident	 and	 called	 for	 maximum	 restraint.	 He	 also	 offered
mediation	 between	 India	 and	 Pakistan	 for	 solving	 the	 Kashmir
dispute.
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The	United	States	and	China	also	expressed	their	concern	over	the
incident	and	called	for	restrain	and	peaceful	settlement	of	Kashmir
dispute.
The	 Organization	 of	 Islamic	 Cooperation	 expectedly	 expressed
serious	 concern	 over	 human	 rights	 violations	 in	 the	 Indian-
administered	 Kashmir	 by	 the	 Indian	 military	 and	 Para-military
forces.
Human	 rights	 activists	 and	 lawyers	 allege	 the	 police	 and
paramilitary	 forces	 neither	 observed	 any	 norms	 set	 down	 by
international	law,	such	as	the	“Basic	Principles	on	the	Use	of	Force
and	 Firearms	 by	 Law	 Enforcement	 Officials”,	 adopted	 by	 the
United	Nations	in	1990	nor	abided	by	the	Section	141	of	the	Indian
Penal	Code,	which	deals	with	unlawful	assembly	and	is	in	sync	with
the	basic	principles.

Who	was	Burhan	Wani?

Burhan	 Wani	 is	 largely	 credited	 with	 reviving	 the	 image	 of
militancy	in	Indian-administered	Kashmir.
He	had	manifested	himself	as	an	unapologetic	militant	and	took	up
social	media	to	spread	messages	on	the	topics	of	“Indian	injustice”
and	 “the	 need	 for	 young	 Kashmiri	 people	 to	 stand	 up	 to
oppression”.
While	 India	 considers	 him	 as	 a	 terrorist,	 for	 many	 locals	 he
represented	 the	 spirit	 and	 political	 aspirations	 of	 a	 new	 Kashmiri
generation.
Indian	 officials	 say	 that	 he	 was	 instrumental	 in	 persuading	 local
boys	to	take	up	arms	in	the	state.
The	challenge	that	the	Indian	government	now	faces	is	fighting	the
ideology	that	he	promoted.

KNAPPIL
Y

1224



How	are	crowds	controlled	across	the	world?

Riot	control	police	–	wearing	helmets,	visors,	body	armor	and	gas	masks
–	are	called	in	for	any	civil	disorders	to	control	the	crowds	with	a	variety
of	methods,	adopted	from	military	perspective.

Tear	gas:	The	most	 commonly	used	 tear	gas	 is	a	“lachrymatory”
substance	 which	 generates	 teary	 eyes	 and	 difficulty	 in	 breathing.
The	chemical	is	usually	discharged	from	a	canister	that	is	fired	from
a	grenade	launcher	towards	a	crowd.
Smoke	bombs	&	Flashbangs:	To	disperse	protesters,	the	police	can
use	 smoke	 bombs	 –	 fireworks	 that	 generate	 smoke	 after	 ignition.
Similarly,	some	control	forces	use	projectiles	known	as	Flashbangs
which	are	non-lethal	 explosive	devices	 that	 create	a	blinding	 light
and	loud	noise.
Physical	barriers:	Usually	police	use	“containment”	tactics	to	keep
the	crowd	from	growing	and	either	direct	people	towards	one	exit
or	prevent	them	from	leaving	the	area	entirely.
Wave	weapons:	Sometimes,	police	also	use	electro-shock	pulses	to
incapacitate	people.
Baton	rounds:	This	category	includes	related	types	of	crowd	control
like	 rubber	 bullets,	 plastic	 bullets,	 wooden	 bullets	 and	 bean-bag
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rounds.	As	with	 similar	weapons,	 they	 are	more	dangerous	when
fired	 from	 close	 range.When	 aimed	 at	 people’s	 heads,	 they	 can
cause	fatal	damage.

However	 the	 underlying	 idea	 is	 to	 break	 the	 problem	 right	 away	 and
disperse	 the	 crowd	 by	 being	 more	 humane	 while	 using	 these	 crowd
control	 tactics.	 The	 good	 old	 method	 of	 leader-to-leader	 talks	 and	 a
diplomatic	 approach	 must	 be	 completely	 exhausted	 before	 the	 first
bullet	is	fired	–	or	the	first	pellet	is	fired.

((( 	)))
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Security	-	Your	friendly	neighbourhood	hackers

OurMine,	a	self-professed	‘white	hat’	hacking	group,	has	been	making
a	 name	 for	 itself	 pulling	 off	 hacks	 of	 high-profile	 targets.	 It	 considers
itself	 an	 “elite”	 and	 “professional”	 hacker	 group,	 and	 aims	 at	 showing
companies’	 and	 individuals’	 vulnerabilities	 in	 their	 social	 media
accounts.	 The	 group	 offers	 “top	 notch	 vulnerability	 assessment”.
Knappily	explores	the	group,	its	methods	and	whether	the	hat	is	white
or	black. KNAPPIL
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What	is	the	new	claim	to	fame	for	OurMine?

The	prominent	technology	site	TechCrunch,	owned	by	Verizon,	has
become	the	latest	victim	of	the	OurMine	hacking	group.
OurMine	Security	appeared	to	gain	publishing	access	to	the	site,
which	 uses	 the	 popular	 content	 management	 system	Wordpress,
and	posted	its	now	infamous	message.	A	post	on	the	site	under	the
byline	 of	 Seattle-based	 writer	 Devin	 Coldewey	 said:	 “Hello	 Guys,
don’t	worry	we	are	just	testing	techcrunch	security,	we	didn’t	change
any	passwords,	please	contact	us.”
The	post	was	then	promoted	as	a	ticker,	the	top	banner	in	red	and
the	main	story	on	TechCrunch’s	front	page.
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Why	does	OurMine	seem	unstoppable?

OurMine	 has	 been	 on	 a	 hacking	 rampage	 having	 attacked	 social
media	accounts	owned	by	a	number	of	high-profile	individuals	and
organizations.
They	 have	 managed	 to	 catch	 Facebook’s	 Mark	 Zuckerberg,
Google’s	 Sundar	 Pichai,	 Yahoo’s	 Marissa	 Mayer,	 AOL’s	 Steve
Case	 and	 Twitter	 CEO	 Jack	 Dorsey	 with	 their	 password	 pants
down.
Before	 its	 Twitter	 account	 was	 suspended	 after	 the	 Zuckerberg
break	 in,	 the	 group	 would	 regularly	 boast	 about	 its	 hacking
victories,	and	ask	its	followers	which	groups	it	should	target	next.
They	 claimed	 to	 have	 used	 the	 vulnerabilities	 made	 available
through	users	having	Quora	accounts	and	Bit.ly	accounts.
In	the	case	of	TechCrunch,	OurMine	gained	access	to	a	contributor’s
account	 via	 a	 weak	 password.Bad	 password	 security	 can	 make
even	 the	 most	 secure	 websites	 vulnerable	 to	 these	 types	 of
attacks.
The	group	apparently	changes	its	IP	addresses	“every	minute”	to
keep	ahead	of	law	enforcement.	Although	one	hacker	said	he	traced
OurMine’s	IP	address	to	Saudi	Arabia,	that’s	tough	to	confirm.
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When	did	OurMine	surface?

They	started	with	attacking	WikiLeaks,	Minecraft	Servers,	Minecraft
accounts,	and	making	general	threats	online	in	December,	2015.
In	December	2015	the	group	tweeted	that	 it	would	launch	a	DDoS
(Distributed	Denial	of	Service)	attack	 on	Minecraft,	 the	 popular
computer	game.	Later,	it	took	credit	for	a	DDoS	attack	on	Wikileaks.
In	 January	 the	 group	 hacked	 into	 the	 YouTube	 account	 of
Markiplier	(aka	Mark	Fischbach),	a	video	game	reviewer	with	over
13	million	subscribers.
In	 May	 2016,	 OurMine	 hacked	 into	 the	 SoundCloud	 account	 of
electronic	musician	Deadmau5	(aka	Joel	Zimmerman).
In	the	last	couple	of	weeks,	the	three-man	team	(as	per	their	claims,
they	 are	 three)	 of	 OurMine	 has	 been	 hacking	 accounts	 of	 high
profile	 individuals	 or	 entities,	 and	 the	 latest	 victim	 being
TechCrunch.
OurMine	also	claimed	responsibility	last	week	for	a	DDoS	attack	on
Pokémon	Go’s	servers.
It	 has	 also	 attacked	 many	 other	 names	 with	 wealth	 and	 status,
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including	VCs	Mark	Suster	and	Vinod	Khosla,	Spotify	founder	Daniel
Ek,	 Randi	 Zuckerberg,	 Amazon	 Chief	 Technology	 Officer	 Werner
Vogels,	 Matthew	 Inman	 (“The	 Oatmeal”)	 and	 even	 “Magic	 Mike”
actor	Channing	Tatum.

Note:	 DDoS	 is	 a	 type	 of	 Denial	 of	 Service	 attack	 where	 multiple
compromised	systems,	which	are	often	infected	with	a	Trojan,	are	used
to	target	a	single	system	causing	a	Denial	of	Service	(DoS)	attack.

Where	has	OurMine	made	its	presence	felt?

By	hacking	Mark	Zuckerberg’s	(one	of	the	world’s	most	influential
entrepreneurs)	 social	 media	 account	 after	 he	 used	 the	 same
password	for	multiple	sites,	 they	made	one	sit	up	and	 think	 that
not	even	a	tech	expert	can	get	away	unscathed	from	lapses	in	social
media	security.
Some	of	the	social	media	accounts	of	the	Facebook	co-founder	that
were	 hacked	 in	 early	 June	 included	 his	 Pinterest	 and	 Twitter
accounts.OurMine	 explained	 that	 they	 simply	 wanted	 to	 teach
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Zuckerberg	a	 lesson	that	he	needs	 to	put	better	security	on	his
accounts.
Google’s	CEO	Sundar	Pichai	was	 the	next	 tech	head	 to	 learn	 this
lesson.	 They	 hacked	 his	 Quora	 account	 and	 his	 Twitter	 account
linked	 to	 the	 Quora	 account,	 informing	 him	 about	 the	 lack	 of
security	on	the	account	and	how	they	could	help	him	improve	it.
After	hacking	Pichai’s	account	they	said	that	they	never	change	any
account	passwords	and	only	post	the	messages	to	indicate	that	the
account	can	be	hacked.
The	 attacks	 should	 raise	 alarm	 bells	 for	 users	who	 have	 insecure
accounts,	perhaps	because	of	weak	or	reused	passwords,	linked	up
to	 crucial	 social	 media	 services	 such	 as	 Facebook	 and
Twitter.Concerned	users	can	deactivate	integrations	with	linked
companies	 in	 the	 “apps”	 subsection	 of	 their	 Twitter	 and
Facebook	settings.

Although	 it	 may	 seem	 like	 the	 group	 is	 benign	 and	 is	 only	 raising
security	 awareness,	 they	 are	 not	 exactly	 a	 hacking	 group	 welcomed
with	 open	 arms	 within	 the	 entire	 hacking	 community.Many	 other
hacking	groups	see	them	as	a	group	of	hackers	who	randomly	hack
accounts	 of	 renowned	 individuals	 and	 entities	 either	 for	 personal
gain	or	simple	amusement.

“We	 are	 not	 blackhat	 hackers.	 We	 are	 just	 trying	 to	 tell	 people	 that
nobody	is	safe.”	–	Anonymous	OurMine	hacker
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Who	are	the	black-hats	and	the	white-hats?

Black	 hats	 hack	 for	 espionage,	 crime,	 and	 disruption.	 They	 fit	 the
widely-held	 stereotype	 that	 hackers	 are	 criminals	 performing	 illegal
activities	for	personal	gain	and	attacking	others.

Black-hat	hackers	violate	computer	security	for	personal	gain	(such
as	stealing	credit	card	numbers	or	harvesting	personal	data	for	sale
to	 identity	 thieves)	 or	 for	 pure	 maliciousness	 (such	 as	 creating	 a
botnet	 and	 using	 that	 botnet	 to	 perform	 DDOS	 attacks	 against
websites	they	don’t	like.)

White	hats	hack	to	defend,	digging	up	security	vulnerabilities	so	that
they	 can	 be	 fixed.	 They’re	 the	 “ethical	 hackers,”	 experts	 in
compromising	 computer	 security	 systems	 who	 use	 their	 abilities	 for
good,	ethical,	and	legal	purposes.

A	white-hat	hacker	who	finds	a	security	vulnerability	would	disclose
it	 to	 the	 developer,	 allowing	 them	 to	 patch	 their	 product	 and
improve	its	security	before	it’s	compromised.	Various	organizations
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pay	 award	 prizes	 (e.g.	 Facebook’s	 Bug	 Bounty	 program)	 for
revealing	such	discovered	vulnerabilities,	compensating	white-hats
for	their	work.

And	 then	 there	 are	 the	 confusing	 ones:	 hackers	whose	 black	 hats	 are
covered	 in	 the	thinnest	coat	of	white	paint,	or	so	patchwork	that	even
they	 don’t	 seem	 to	 remember	which	 color	 they’re	wearing.	 They	 are
often	called	gray	hats.

A	gray	hat	doesn’t	work	to	cause	carnage,	but	they	may	technically
commit	 crimes	 and	 do	 arguably	 unethical	 things.If	 a	 gray-hat
hacker	discovers	a	 security	 flaw	 in	a	piece	of	 software	or	on	a
website,	 they	 may	 disclose	 the	 flaw	 publically	 instead	 of
privately	disclosing	the	flaw	to	the	organization	and	giving	them
time	to	fix	it.
OurMine	 has	 established	 itself	 as	 prominent	 member	 of	 this
third	category.	 It	even	brags	about	each	of	those	publicly	defaced
hacks	on	its	website	OurMine.org.
It,	then,	conveniently	mentions	it	just	happens	to	be	selling	services
that	offer	some	kind	of	better	protection.	They	have	a	 threatening
tone	 even	 in	 providing	 these	 services:	 “Not	 only	 will	 we	 give	 you
access	to	all	your	accounts	again,	we	will	give	you	future	security	tips
and	assist	you	with	securing	your	account	to	it’s	maximum	potential”,
reads	their	website’s	about	page.
Not	 only	 is	 unauthorized	 hacking	 a	 crime	 under	 the	 Computer
Fraud	 and	 Abuse	 Act	 (CFAA)	 of	 the	 United	 States,	 the	 bit	 where
OurMine	 offers	 their	 paid	 services	 to	 “secure”	 people’s	 accounts
may	count	as	extortion	as	per	California	Penal	Code	Section	518-527.
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How	do	they	hack	all	these	accounts?

The	 TechCrunch	 attack	 appears	 to	 have	 leveraged	 a	 contributor’s
account,	rather	than	a	hack	on	the	site’s	Wordpress	system.
In	the	previous	attacks,	OurMine	has	used	weaker	linked	accounts
to	post	to	services	such	as	Twitter,	rather	than	taking	over	the	user’s
social	media	accounts	directly.
The	 hackers	 of	OurMine	were	 able	 to	 get	 into	 Zuckerberg’s	 social
media	accounts	thanks	to	his	weak	password,	which	was	allegedly
“dadada”,	a	password	he	also	used	for	his	LinkedIn	account,	as	well
as	 the	 other	 accounts	 he	 has.	 The	 password	 was	 obtained	 when
some	 passwords	 in	 LinkedIn	 were	 leaked	 days	 before	 the	 Mark
Zuckerberg	hacked	incident.	[Don’t	try	that	password.	Hopefully	he
has	 changed	 it	 now	 (could	 it	 be	 lalala?).	 Or	maybe	 not	 –	 he	may
think	that	dadada	is	the	last	password	hackers	will	try	now.]
The	 group	 appears	 to	 be	 combing	 file	 dumps	 on	 the	 Dark	Web
from	 recent	 high-profile	 breaches	 for	 tech	 CEO	 names	 and	 trying
out	 their	old	passwords	on	different	services	 to	see	what	works.	 If
the	old	password	has	been	recycled	and	is	still	valid,	OurMine	then
takes	over	the	account.
The	 attacks	 underscore	 the	 inherent	 flaws	 in	 linked	 systems:
your	 accounts,	 or	 in	 this	 case	 site,	 is	 only	 as	 resilient	 as	 your
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weakest	 link.	 Security	 experts	 recommend	 the	 use	 of	 two-step
verification	systems	to	help	prevent	accounts	being	compromised.

Note:	 The	 dark	 web	 is	 the	 World	 Wide	 Web	 content	 that	 exists	 on
darknets,	 overlay	 networks	 which	 use	 the	 public	 Internet	 but	 which
require	specific	software,	configurations	or	authorization	to	access.
The	dark	web	forms	a	small	part	of	the	deep	web,	the	part	of	the	Web
not	indexed	by	search	engines.

((( 	)))
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Security	-	Americans	do	it	the	best

Americans	 are	 currently	 focused	 on	 the	 possible	 targeting	 of	 U.S.
presidential	 candidates	 and	 the	 Democratic	 Congressional	 Campaign
Committee	by	Russian	hackers.	The	shock	displayed	by	them,	however,
is	 amusing	 as	 leaked	National	 Security	Agency	documents	 the	Obama
administration	as	deeply	involved	in	major	bugging	operations	against
the	 election	 campaigns	 and	 the	 presidents	 of	 even	 its	 closest	 allies.
Knappily	 presents	 the	 country	 which	 maintains	 the	 world’s	 biggest
cyber-army. KNAPPIL
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What	is	America	alleging	Russia	of?

The	 allegation	 is	 that	Russian	 intelligence	 agencies	 spied	 on	 the
Democratic	 Party	 and	 then	 shared	 looted	 documents	 with
WikiLeaks	in	order	to	intervene	in	the	U.S.	election.
So	 far,	 only	 anonymous	 U.S.	 officials	 and	 private	 cybersecurity
companies	 have	 designated	 Russia	 as	 the	 prime	 suspect	 in	 the
hack.The	U.S.	government	has	yet	to	publicly	accuse	the	Russian
government	of	orchestrating	the	breach.
The	Kremlin	has,	however,	dismissed	the	charges	as	“quite	absurd,”
with	presidential	 spokesman	Dmitry	 Peskov	pointing	 out	what	 he
called	 the	 “American	 style”	 of	 casting	 blame	 first,	 then
investigating	afterwards.

What’s	the	leak	all	about?

The	2016	Democratic	National	Committee	email	leak	is	a	collection
of	 Democratic	 National	 Committee	 (DNC)	 emails	 leaked	 to	 and
subsequently	published	by	WikiLeaks	in	July	2016.
The	 leak	 includes	 about	 20,000	 emails	 from	 seven	 key	 DNC	 staff
members,	and	date	from	January	2015	to	May	2016
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These	emails	were	made	public	by	WikiLeaks	on	July	22,	revealing
a	 close	 working	 relationship	 between	 the	 party	 and	 some
mainstream	media	figures,	as	well	as	collusion	with	the	Hillary
Clinton	 campaign	 to	 sideline	Bernie	 Sanders,	 her	 challenger	 for
the	presidential	nomination.

Why	are	these	allegations	ironic?

If	 Russia	 is	 indeed	 behind	 the	 hacking	 of	 the	 computers	 of	 the
Democratic	National	Committee,	it	could	be	attempting	to	influence
a	U.S.	election	by	leaking	to	the	American	public	the	falsehoods	of
its	 leaders.The	 irony	 is	 that	 this	 is	 a	 tactic	 Washington	 used
against	 the	 Soviet	 Union	 and	 other	 countries	 during	 the	 Cold
War.
In	 the	 1950s,	 for	 example,	 President	 Harry	 S	 Truman	 created	 the
Campaign	of	Truth	to	reveal	to	the	Russian	people	the	“Big	Lies”	of
their	 government.	 Washington	 had	 often	 discovered	 these	 lies
through	eavesdropping	and	other	espionage.
Not	only	then,	the	United	States	has	now	moved	from	waging	a	Cold
War,	and	in	some	cases	a	hot	war,	to	a	cyber-war.
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In	 fact,	 the	United	States	 is	 the	only	country	ever	 to	 launch	an
actual	 cyber-war	 –	 when	 the	 Obama	 administration	 used	 a
cyber-attack	 to	 destroy	 thousands	 of	 centrifuges,	 used	 for
nuclear	 enrichment,	 in	 Iran.	 This	 was	 an	 illegal	 act	 of	 war,
according	to	the	Defense	Department’s	own	definition.

Yet	 the	 American	 officials	 and	 public	 manage	 to	 be	 “shocked”	 that	 a
foreign	 country	 would	 attempt	 to	 conduct	 cyber-espionage	 on	 the
United	States.

When	has	the	US	hacked	into	others’	elections?

The	National	Security	Agency	(NSA)	has	been	eavesdropping	on	foreign
cities,	politicians,	elections	and	entire	countries	since	it	started	working
in	1952.

Recently,	 NSA	 operations	 have	 delved	 into	 elections	 in	 Mexico,
targeting	its	last	presidential	campaign.
According	 to	 documents	 revealed	 by	 whistleblower	 Edward
Snowden,	 the	 operation	 involved	 a	 “surge	 effort	 against	 one	 of

KNAPPIL
Y

1240



Mexico’s	 leading	 presidential	 candidates,	 Enrique	 Peña	 Nieto,	 and
nine	of	his	close	associates.”	Peña,	however,	won	that	election	and	is
now	Mexico’s	president.
Another	 NSA	 operation,	 begun	 in	 May	 2010	 and	 codenamed
FLATLIQUID,	 targeted	 Pena’s	 predecessor,	 President	 Felipe
Calderon.	The	NSA,	the	documents	revealed,	was	able	“to	gain	first-
ever	access	to	President	Felipe	Calderon’s	public	email	account.”
At	 the	 same	 time,	 members	 of	 a	 highly	 secret	 joint	 NSA/CIA
organization,	called	the	Special	Collection	Service,	are	based	in	the
U.S.	 embassy	 in	Mexico	City	and	other	U.S.	 embassies	around	 the
world.	 It	 targets	 local	 government	 communications,	 as	 well	 as
foreign	embassies	nearby.

Where	does	the	American	ability	to	wage	cyberwar	come	from?

NSA’s	 headquarters	 of	 the	 cyberspies	 is	 an	 entire	 secret	 city.	 It	 is
located	in	Fort	Meade,	Maryland,	halfway	between	Washington	and
Baltimore,	 Maryland.	 It	 consists	 of	 scores	 of	 heavily	 guarded
buildings.	The	site	even	boasts	its	own	police	force	and	post	office.
It	is	about	to	grow	considerably	bigger	with	the	NSA	cyberspies
having	merged	with	the	cyberwarriors	of	U.S.	Cyber	Command,

KNAPPIL
Y

1241



which	controls	its	own	Cyber	Army,	Cyber	Navy,	Cyber	Air	Force
and	Cyber	Marine	Corps,	 all	 armed	with	 state-of-the-art	 cyber-
weapons.
Now	under	construction	inside	NSA’s	secret	city,	Cyber	Command’s
new	$3.2-	billion	headquarters	is	to	include	14	buildings,	11	parking
garages	 and	 an	 enormous	 cyberbrain	 —	 a	 600,000-square-foot,
$896.5-million	supercomputer	facility	that	will	eat	up	an	enormous
amount	of	power,	about	60	megawatts.	This	is	enough	electricity	to
power	a	city	of	more	than	40,000	homes.
Snowden,	 in	 an	 interview,	 said,	 “It’s	 all	 about	 computer-network
attack	and	computer-network	exploitation	at	Cyber	Command.”
The	 Cyber	 Navy,	 for	 example,	 calls	 itself	 the	 Information
Dominance	 Corps.	 The	 Cyber	 Army	 is	 providing	 frontline	 troops
with	 the	 option	 of	 requesting	 “cyberfire	 support”	 from	 Cyber
Command,	 in	 much	 the	 same	 way	 it	 requests	 air	 and	 artillery
support.	 And	 the	 Cyber	 Air	 Force	 is	 pledged	 to	 “dominate
cyberspace”	just	as	“today	we	dominate	air	and	space.”

Who	has	been	busy	revealing	the	dirty	tricks	of	the	US?

Edward	Snowden	 is	 one	expert	 in	 the	 cyber-warfare	 field,	who	 is
well	aware	of	the	cyberwarfare	capabilities	of	the	U.S.	government,
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as	he	was	the	former	contract	cyberwarrior	for	NSA.
He	 copied	 and	 leaked	 classified	 information	 from	 the	 NSA	 in
2013	 without	 prior	 authorization.	 His	 disclosures	 revealed
numerous	global	surveillance	programs.
He	 currently	 lives	 in	 exile	 in	 Russia,	 and	 faces	 charges	 of
espionage	and	theft	of	government	property	in	the	US.
In	 the	 midst	 of	 the	 current	 DNC	 hack,	 Snowden	 posted	 a	 2010
national	security	document	alleging	the	US	intelligence	community
to	have	authorized	the	hacking	of	foreign	political	parties.
The	 document,	 originating	 from	 the	 Director	 of	 National
Intelligence	and	dated	July	16,	2010,	purported	to	identify	“foreign-
based	political	organizations”	allegedly	targeted	by	US	intelligence.
Among	 them	 were	 Egypt’s	 Muslim	 Brotherhood	 and	 National
Salvation	Front,	the	Pakistan	People’s	Party,	the	Lebanese	Amal
group	and	the	Indian	Bharatiya	Janata	Party	(BJP).

How	is	the	international	law	prepared	for	such	attacks?

While	 cyber-theft	 violates	 domestic	 laws	 of	 many	 countries,	 the
international	law	is	murkier.Cyber-conflict	is	a	relatively	lawless
frontier	of	foreign	relations.
Over	 the	 last	 half	 century	 or	 so,	 an	 international	 norm	 of	 non-
intervention	in	a	country’s	 internal	affairs	has	emerged,	according

KNAPPIL
Y

1243



to	 Lori	 Fisler	 Damrosch,	 a	 professor	 of	 international	 law	 and
diplomacy	at	Columbia	University.
But	 the	 norm	 is	 clearer	 in	 the	 case	 of,	 say,	 one	 country	 using
military	 force	 to	 alter	 another	 country’s	 borders	 or	 independence
than	in	cases	where	the	methods	used	to	interfere	in	a	country’s
ability	to	make	its	own	choices	aren’t	obviously	coercive.
The	 difficulty	 arises	 particularly	 since	 it’s	 very	 hard	 to	 attribute
cyber-attacks	certainty	to	a	government,	or	to	ascribe	clear	motives
to	the	attackers.

The	 Tallinn	 Manual	 is	 an	 academic,	 non-binding	 study	 on	 how
international	 law	applies	to	cyber	conflicts	and	cyber	warfare.	In	2016,
Tallinn	2.0	was	published	by	Cambridge	University	Press	that	has	been
designed	to	expand	the	scope	of	the	Tallinn	Manual.

The	 focus	of	 the	original	Tallinn	Manual	 is	on	 the	most	disruptive
and	 destructive	 cyber	 operations	 –	 those	 that	 qualify	 as	 ‘armed
attacks’	 and	 therefore	 allowing	 states	 to	 respond	 in	 self-defence	 –
and	those	taking	place	during	armed	conflict.
The	Tallinn	2.0	project	examines	the	international	legal	framework
that	applies	 to	malevolent	cyber	operations	 that	do	not	rise	 to	 the
aforementioned	level.	The	relevant	legal	regimes	include	the	law	of
state	 responsibility,	 the	 law	 of	 the	 sea,	 international
telecommunications	 law,	 space	 law,	 diplomatic	 and	 consular	 law,
and,	with	respect	to	individuals,	human	rights	law.
Tallinn	2.0	also	explores	how	the	general	principles	of	international
law,	 such	 as	 sovereignty,	 jurisdiction,	 due	 diligence,	 and	 the
prohibition	of	intervention,	apply	in	the	cyber	context.

((( 	)))
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Security	-	Violence	visits	Assam	again

The	 August	 5	 attack	 by	 suspected	 Bodo	 militants	 on	 a	 market	 in
Assam’s	Kokrajhar	district	tore	apart	the	calm	in	Assam.	Kokrajhar	is	a
Bodo-dominated	area	and	has	been	a	centre	of	ethnic	conflicts	for	long.
While	a	crackdown	on	anti-talks	factions	is	needed	to	contain	violence,
the	 larger	questions	of	development	and	bringing	these	 ‘ignored’	parts
of	the	country	to	mainstream	come	to	focus	again.

What	happened	in	Kokrajhar?

A	 terror	 attack	 on	 Balajan	 Tiniali	 market	 in	 Assam’s	 Kokrajhar,
nearly	220	km	west	of	Guwahati,	has	killed	at	least	13	civilians	and	1
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militant,	and	injured	over	20.
This	was	the	first	major	insurgency-related	strike	in	the	State	after
the	 Bharatiya	 Janata	 Party	 led	 by	 Chief	 Minister	 Sarbananda
Sonowal	 took	over	 the	reins	of	Assam	following	a	massive	win	 in
the	Assembly	election	in	May	this	year.
According	 to	 reports,	 three	 to	 four	 militants	 opened	 fire	 in	 the
market	 area	 near	 Kokrajhar	 town,	 compelling	 security	 forces	 to
respond.	In	the	ensuing	gun	battle	at	least	one	terrorist	was	killed.
The	other	two	militants	were	suspected	to	be	holed	up	somewhere
in	the	area	and	a	hunt	for	them	was	on,	he	added.
No	 terror	 group	 has	 so	 far	 claimed	 responsibility	 for	 the	 attack.
However,	 senior	 officials	 in	 the	 security	 establishment	 suspected
the	 involvement	 of	 the	National	 Democratic	 Front	 of	 Bodoland
(Songbijit)	or	NDFB(S)	outfit.

Why	is	violence	not	unexpected	in	Kokrajhar?

Kokrajhar	serves	as	the	gateway	to	the	Northeast	with	major	roads
and	 railway	 routes	 passing	 through	 it.	 The	 area	 has	 a	 diverse
population	of	Bodos,	Santhals,	Bengali-speaking	Muslims,	Assamese,
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etc.
The	last	time	Kokrajhar	had	attracted	national	media	attention	was
during	 the	 2012	 violence	 in	 Assam.	 Back	 then,	 ethnic	 tensions
between	Bodos	and	Bengali-speaking	Muslims	had	escalated	into
riots	in	Kokrajhar.
This	 had	 resulted	 in	 the	 deaths	 of	 more	 than	 75	 people,	 while
around	four	lakh	people	had	been	displaced	from	their	homes.	The
episode	highlighted	the	sensitive	ethnic	relations	 in	Kokrajhar	and
the	surrounding	areas.
Kokrajhar	remains	vulnerable	due	 to	 their	unique	socio-economic
conditions.The	 intense	 competition	 for	 land	 and	 agriculture
assets	 in	 these	areas	 is	at	 the	heart	of	ethnic	 tensions	 that	 fuel
militant	groups	such	as	NDFB(S).

Since	when	has	Assam	been	in	the	midst	of	an	insurgency?

The	conflict	has	its	beginnings	in	1960s	and	1970s,	when	there	were	calls
from	 Bodos	 and	 other	 tribes	 for	 a	 separate	 state	 of	 ‘Udayachal’	 as
immigrants	 were	 accused	 of	 illegally	 encroaching	 on	 Bodo-inhabited
lands.
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The	calls	for	a	separate	state	for	Bodos	-	Bodoland	 -	and	for	Assam
to	be	divided	“50-50”	were	raised	 in	1980s.	Some,	 like	Bodo	 leader
and	 All	 Bodo	 Students	 Union	 (ABSU)	 president	 Upendranath
Brahma,	adopted	a	peaceful	approach.
It	 is	 at	 this	 time	 that	 armed	 separatist	 groups	 like	 the	 Bodoland
Liberation	Tigers	(BLT)	and	the	The	National	Democratic	Front
of	Bodoland	(NDFB)	were	founded.
Militancy	 between	 1992	 and	 2001	 peaked	with	 the	NDFB	 violence
resulting	 in	 the	 death	 of	 over	 172	 security	 forces	 and	 over	 1200
civilians,	while	NDFB	lost	370	cadres.
In	2005,	NSFB	agreed	to	a	ceasefire	with	the	Assam	government	and
the	Centre.	After	 the	 treaty	was	 signed,	 the	 group	 split	 into	many
factions.
One	of	those	factions,	the	NDFB(S),	created	in	2012,	has	continued
to	carry	out	violent	attacks	in	the	state.
In	2012,	ethnic	riots	involving	Bengali-speaking	Muslims	and	Bodos
in	 Bodoland	 Territorial	 Area	 District	 killed	 100	 and	 rendered	 four
lakh	 homeless.	 This	 wasn’t	 an	 isolated	 incident.	 Bloody	 clashes
between	 Bodos	 and	 non-Bodos,	 especially	 Bengali-speaking
Muslims,	had	been	routinely	reported	in	the	region.
In	 May	 2014,	 Bodo	 terrorists	 killed	 more	 than	 30	 people	 in
Kokrajhar	 and	 Baksa	 districts,	 allegedly	 believing	 that	 the	 victims
hadn’t	voted	for	their	candidates	in	the	Lok	Sabha	elections	held	in
April.
In	December	2014	the	Bodo	terrorists	struck	again	killing	at	least	81
people	-	including	76	adivasis	-	and	rendering	2	lakh	homeless.
NDFB	 (S)	 is	 accused	 of	 carrying	 out	 both	 the	 May	 2014	 and
December	 2014	 attacks	 in	 Assam,	 in	 which	 around	 100	 people
were	 killed.	 After	 the	 December	 attacks,	 the	 Centre	 launched
Operation	All	Out	 -	 a	 large-scale	military	 operation	 involving	 the
Army,	 the	 Air	 Force,	 Assam	 state	 police	 and	 paramilitary	 forces	 -
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with	an	aim	to	eliminate	NDFB(S)	completely.

Since	 then,	 the	 violence	 in	 Assam	 and	 the	wider	 northeast	 had	 eased
with	 several	militant	 groups	 calling	 ceasefires,	 but	 the	menace	 hasn’t
definitely	ended.The	recent	attack	may	be	a	signal	that	the	NDFB(S)
might	be	down	but	not	out,	as	 the	group	had	been	on	a	 low	profile
since	2015.

Where	are	the	roots	of	the	insurgency?

The	intense	competition	for	land	and	agriculture	assets	 in	these
areas	is	at	the	heart	of	ethnic	tensions	that	fuel	militant	groups	such
as	NDFB(S).
The	Bodo	Territorial	Council,	the	autonomous	administrative	unit
of	 the	 Bodoland,	 created	 under	 the	 sixth	 schedule	 of	 the
Constitution,	 has	 not	 been	 able	 to	 bring	 about	 the	 expected
development	in	the	region.	The	infrastructure	development	has	not
kept	pace	with	the	requirement	of	the	difficult	terrain	crisscrossed
by	tributaries	flowing	into	Brahmaputra.
The	 region	 has	 also	 seen	 backlash	 against	 Bodo	 domination	 from
other	 minority	 communities,	 particularly	 Muslims	 and	 Adivasis
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inhabiting	 the	 region.	Muslims	 and	Adivasis	 had	 raised	 their	 own
militant	groups	 to	 fight	 the	Bodo	militants;	although	now	they	are
observing	ceasefire.

Unfortunately,	we	seem	to	forget	 that	 insurgency	in	the	Northeast	 is	a
challenge	not	only	 to	 the	 state	and	central	 governments,	but	also	 the
people	of	India	as	it	is	a	vanguard	to	strategic	security	and	remains
our	tenuous	land	link	to	Southeast	Asia.	Complete	normalcy	in	Assam
–	 and	 rest	 of	 the	Northeast	 –	 can	 only	 be	 ensured	 through	 large-scale
economic	development	and	job	creation.

Note:	 BTC	 was	 created	 in	 December	 2003	 after	 the	 state	 and	 central
governments	 signed	 the	 Bodoland	 Accord	 with	 the	 biggest	 Bodo
insurgent	group	-the	Bodoland	Liberation	Tigers	(BLT)	in	February	2003.

Who	are	the	militant	groups	of	Assam?

The	 state	 has	 seen	 the	 rise	 of	 nearly	60	militant	 groups	 in	 over	 five
decades;	 out	 of	 this	 seven	 are	 active	 at	 present.	 Thirteen	 groups	 are
either	 observing	 ceasefire	 or	 involved	 in	 peace	 talks,	 while	 36	 other
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outfits	have	become	inactive.

The	Songbijit	faction	is	the	only	one	carrying	out	insurgency	now.

The	original	NDFB	engaged	in	peace	talks	and	signed	the	ceasefire
treaty	with	the	Indian	government	in	2005.	After	this,	it	was	split	in
several	factions:	those	who	were	pro-talks	and	those	who	continued
to	indulge	in	militancy.
Disgruntled	over	NDBF’s	bid	to	indulge	in	peace	talk,	IK	Songbijit,
the	 “army	 commander”	 of	 the	 group,	 seceded	 from	 the	 original
party	to	form	his	anti-peace	talk	separatist	faction	in	2012.
It	 is	 this	 group,	 NDFB(S),	 that	 has	 emerged	 as	 the	 most	 dreaded
Bodo	militant	outfit	today.
Since	 2012,	 the	 group	 has	 indulged	 in	multiple	 attacks	 and	 killed
over	 200	 people.	 However,	 Songbojit	 conveniently	 dubs	 the	 lives
lost	as	“collateral	damage”	in	the	course	of	a	war	of	“rights”.

Interestingly,	 as	 the	 group	 vows	 to	 not	 rest	 until	 it	 has	 a	 separate
Bodoland,	its	founder	Songbojit	is	not	a	Bodo	himself.	A	Karbi	by	birth,
Songbojit	hails	from	Sonitpur	district.

The	 United	 Liberation	 Front	 of	 Assam	 (ULFA)	 was	 the	 other	major
militant	 group,	which	 is	 now	 inactive	 due	 to	major	 battalions	 signing
agreement	with	the	government.

In	January	2010,	ULFA	softened	its	stance	and	dropped	demands	for
independence	as	a	condition	for	talks	with	the	Government	of	India.
On	 3	 September	 2011,	 a	 tripartite	 agreement	 for	 Suspension	 of
Operations	 (SoO)	 against	 ULFA	 was	 signed	 between	 the	 Indian
government,	the	Assam	government	and	the	ULFA
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How	has	the	government	dealt	with	this	issue	so	far?

Dialogue	and	negotiations	have	always	been	a	preferred	alternative	for
the	 government	 in	 response	 to	 the	 armed	 conflicts	 in	 Northeast	 in
general.

For	instance,	in	the	ULFA	case,	the	jailed	ULFA	leaders	have	been
released	followed	by	“unconditional	talks”	with	the	outfit	falling
within	the	framework	of	negotiations.	In	2011,	ULFA	submitted	to
the	Centre	its	charter	of	demands	which	sought	amendment	in	the
Constitution	for	finding	“meaningful”	ways	to	protect	the	rights	and
identity	of	the	indigenous	people	of	Assam.

But	where	talks	are	not	feasible,	the	government	has	taken	to	force
through	counter-insurgency	efforts.

For	 instance,	 the	 anti-talks	 faction	 of	 NDFB	 has	 been	 facing	 a
crackdown	 over	 the	 past	 few	 months,	 especially	 since	 they
butchered	Adivasis	in	Kokrajhar	and	Sonitpur	in	2014.	The	National
Investigation	Agency	(NIA)	has	since	arrested	86	NDFB	(S)	members
from	Assam	and	other	north-eastern	states,	of	which	63	have	been
charge-sheeted.	 According	 to	 estimates,	 the	 strength	 of	 NDFB	 (S)
currently	 stands	 at	 around	 150	 cadres	 now,	 down	 from	 300-400	 a
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couple	of	years	ago.
The	 former	 Assam	 chief	 minister	 Tarun	 Gogoi’s	 administration
had	done	much	 to	defang	militancy	 in	 the	 state.	That	most	of	 the
top	 leadership	 of	 the	 erstwhile	 separatist	 ULFA	 outfit	 is	willing	 to
engage	the	Indian	government	today	bears	testimony	to	this.
Songbijit	 and	 his	 lieutenants	 are	 often	 based	 in	 camps	 near	 the
Indo-Myanmar	 border,	 and	 have	 access	 to	 weapons	 and
explosives,	 a	 number	 of	 hit	 squads	 are	 said	 to	 be	 located	 on	 the
India-Bhutan	border	which	is	close	to	Kokrajhar,	enabling	a	quick
getaway.

NDFB-S	should	not	be	ignored	due	to	the	cross-border	connections	it	has
with	 the	 ULFA	 faction	 and	 Kamtapur	 Liberation	 Organisation	 (KLO)
holed	up	in	Myanmar.	The	solution	to	NDFB-S	will	come	militarily	but
the	 long	 term	 solution	 to	 all	 such	 problems	 will	 come	 from
development.	In	this	regard,	actualizing	New	Delhi’s	Act	East	policy	of
converting	the	Northeast	into	a	bridge	between	India	and	Southeast
Asia,	and	strengthening	our	ties	with	Southeast	Asia	is	extremely	vital.

((( 	)))
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Security	-	Our	courageous	canines

Two	canine	soldiers	joined	the	list	of	Independence	Day	awardees	for
displaying	supreme	courage	 in	crisis.	Mansi	and	her	handler	 lost	 their
lives	in	fending	off	an	attack	by	infiltrators	last	year.	Rocket	put	his	life
in	 peril	 but	 nevertheless	 carried	 out	 his	 handler’s	 commands.	 Almost
1,200	canine	soldiers	silently	defend	India	and	must	not	be	disposed	of
by	euthanasia	when	unfit	for	Army	service.
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What	honour	have	two	of	India’s	canine	soldiers	received?

Two	dogs	–	Mansi	and	Rocket	-	were	also	given	bravery	awards	on
Sunday	 for	 their	display	of	phenomenal	 courage	 in	defending	our
country.	 Their	 brave	 acts	 earned	 them	 an	 inclusion	 in	 the	 I-day
awards	list.
Four-year-old	 Mansi,	 a	 Labrador	 sacrificed	 her	 life	 when	 she
initiated	 a	 defence	 attack	 to	 stave	 off	 a	 group	 of	 heavily	 armed
infiltrators.	 She	 was	 awarded	 with	 a	 ‘Mention	 of	 Dispatches’
certificate	 and	 her	 name	 will	 appear	 in	 the	 Gazette	 of	 India	 in
recognition	 of	 her	 courageous	 sacrifice.She	 is	 the	 first	 canine	 in
Indian	 Army	 history	 to	 be	 selected	 for	 a	 posthumous	 war
honour.
Rocket,	 a	 two-and-a-half	 year	 old	 Belgian	 Malinois,	 as	 a	 part	 of	 a
Black	 Cat	 team	 scouting	 for	 terrorists	 at	 the	 Pathankot	 Air	 base,
went	inside	a	burning	building	on	the	command	of	his	handler	and
brought	back	a	pouch	which	confirmed	 the	presence	of	 terrorists.
In	doing	so,	he	burnt	his	paws,	but	did	not	sway	from	obeying	his
handler’s	 instructions.	 He	 was	 awarded	 the	 Chief	 of	 Army	 Staff
commendation	for	courage	and	obedience	to	command.

In	 the	 past,	 Army	 dogs	 and	 their	 trainers	 have	 earned	 one	 Shaurya
Chakra,	 six	 Sena	 Medals,	 142	 COAS	 commendation	 cards,	 six	 VCOAS
commendation	cards	and	448	GOC-in-C	commendation	cards.
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Why	is	Mansi’s	story	also	an	exemplar	of	friendship?

Mansi	 and	 her	 handler	 Bashir	 Ahmed	War	 died	minutes	 apart	 in
defending	 India	 against	 infiltrators	 as	 a	 team	 of	 two	 in	 Tangdhar,
150	kms	from	Srinagar.
War	had	been	taking	care	of	Mansi	since	she	joined	the	tracker	unit.
At	 the	 time	 of	 the	 Tangdhar	 attack,	 they	 were	 posted	 in	 dense
forests.
Mansi,	who	sensed	the	movement,	began	to	pull	her	handler	in	the
direction	of	an	area	in	the	high	mountainous	jungles.	As	she	started
barking	 at	 the	 enemy,	 she	 got	 shot	 by	 a	 bullet,	 immediately
provoking	War	 to	 fire	 continuously	at	 them,	 in	addition	 to	 calling
for	more	members	to	strengthen	the	defence	attack.
War	 too	 fell	 to	 the	 bullets;	 but	 he	had	held	 on	 till	 reinforcements
arrived	and	launched	an	operation	to	kill	the	infiltrators.
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When	was	the	move	to	stop	euthanization	of	army	dogs	initiated?

A	reply	to	an	RTI	query	in	2015	revealed	that	army	dogs	and	horses
unfit	 for	 one	 month	 of	 active	 service	 are	 euthanized	 in	 a
‘humane	manner’.	Dr	RM	Kharb,	Chairman	of	the	Animal	Welfare
Board	of	India	and	an	ex-	Army	man,	took	the	initiative	to	effect	a
change	to	this	policy.
Urging	 the	Defence	Ministry	 to	 look	 into	 effective	 alternatives,	 he
had	said,	“The	euthanasia	of	military	dogs	has	been	going	on	since	the
time	of	the	British,	but	the	regulation	has	not	been	revised	over	time”.
The	Army	was	 hesitant	 to	 put	 such	 dogs	 up	 for	 adoption	 because
they	feared	that	the	dog’s	familiarity	with	base	locations	may	be
taken	 advantage	 of	 by	 wrong	 owners	 and	 also	 doubted	 the
ability	 of	 Animal	Welfare	 organizations	 to	 cater	 to	 the	 special
needs	of	 these	dogs.	Most	 ailing	 or	 retired	police	 dogs	 in	Kolkata
are	 adopted	 by	 trainers	 or	 put	 up	 for	 adoption.	 Jayaprakash
Satyamurthy,	who	runs	Animal	Aid	Alliance	in	Bangalore,	cited	this
practice	 to	 counter	 Army’s	 reasoning	 on	 animal	 welfare
organizations.	 He	 added	 that	 Karnataka’s	 retired	 police	 dogs	 too
were	adopted.
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Satyamurthy	 said	 that	 public,	 army	 and	 animal	 welfare
organizations	 should	 unite	 to	 give	 retired	 army	 dogs	 a	 more
peaceful	life	after	their	brave	exploits	in	which	they	put	their	lives
in	peril.
In	 mid-September	 2015,	 advocate	 Sanjay	 Kumar	 Singh,	 in	 a	 PIL
addressed	 to	 the	Delhi	High	Court	appealed	against	 Indian	Army’s
policy	 of	 euthanizing	 canines	 on	 the	 grounds	 that	 it	 was
unreasonable.	The	Government	 informed	 the	court	 that	by	March
2016	a	policy	would	be	drafted	to	address	this	concern	and	arrange
for	the	rehabilitation	of	dogs.
The	Additional	Solicitor	General	also	said	that	the	Army	has	ceased
further	 killing	 of	 ageing	 animals,	 except	 for	 those	 suffering
incurable,	terminal	diseases	and	injuries.

An	 update	 on	 the	 drafted	 policy	 and	 its	 implementation	 is	 yet	 to	 be
reported.

Where	do	dogs	work	in	the	Indian	army?

Among	other	departments,	 the	 Indian	Army	selects	dogs	 for	mine
detection,	 explosive	 detection	 (explosives,	 illegal	 drugs),	 tracking,
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assault,	guard,	infantry	patrol.
Labradors,	 German	 Shepherds,	 Belgium	 Mallinois	 and	 Great
Mountain	 Swiss	 Dogs	 are	 the	 main	 breeds	 used	 by	 the	 Indian
army.
Sentry	dogs	are	used	to	warn	soldiers	about	intruders	lurking	in	the
area.	 It	 has	 been	 reported	 that	 in	 the	 last	 two	years,	 our	 sniffer
dogs	 have	 foiled	 over	 16	 terror	 attacks.	 Specialized	 dogs	 also
detect	explosives	and	landmines	in	addition	to	playing	crucial	roles
in	rescue	operations.Dogs	are	also	employed	in	mob	control,	and
work	in	counter	insurgency	areas.The	bond	between	the	dog	and
handler	is	given	strong	emphasis	as	they	are	trained	together.
A	webpage	 for	our	 canine	 soldiers	on	 the	 Indian	army’s	 site	or	 in
any	 other	 place	 that	 can	 be	 easily	 accessed	 would	 increase
awareness	 of	 various	 roles	 that	 our	 canine	 soldiers	 perform	with
dedication	and	loyalty.

Who	are	some	of	our	fearless	canine	soldiers?

Canine	soldiers	have	been	part	of	the	Indian	Army	for	the	past	60	years.
A	post	in	The	Better	India	highlights	the	brave	exploits	of	a	few	of	these
courageous	canines.
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Rex,	a	Labrador,	accomplished	tremendously	brave	feats	in	his	six-
year	 lifespan.	 Bravery	 and	 tenacity	 made	 his	 career	 and	 life
eventful.	His	 accomplishments	 include	 detecting	 enemy	weapons,
bodies	and	hideouts	in	tracking	and	avalanche	rescue	operations	in
the	90s.
Rock,	also	a	Labrador,	persevered	over	a	tough	terrain	with	soldiers
and	 played	 a	 role	 in	 the	 arrest	 of	 4	 foreign	 militants	 in	 that
operation	 which	 also	 led	 them	 to	 crucial	 communication	 devices
used	by	the	militants	along	with	arms.
Rocket,	a	Labrador,	was	 involved	 in	 tracking	operations	where	he
covered	more	than	12	km.	He	set	a	record	in	an	encounter	between
Indian	army	troops	and	militants	near	Banihal,	when	on	picking	up
scent	from	a	militant’s	scarf,	the	Labrador	recovered	one	universal
machine	gun	(UMG),	three	AK-47s,	two	AK-56s	and	one	sniper	rifle,
two	9	mm	pistols,	 seven	 radio	 sets,	 11	 IEDs,	 26	hand	grenades,	 37
electric	detonators	and	over	1500	rounds	of	ammunition.
Naughty,	young	Rudali	saved	numerous	lives	when	she	detected	an
Improvised	 Explosive	Device	 along	 the	 roadside	 in	 the	 Surankote
area.
Alex	 thwarted	 an	 attempt	 on	 the	 life	 of	 Bhutanese	 king	 Jigme
Dorji	 Wangchuck	 in	 Paro	 by	 doggedly	 pursuing	 the	 would-be
assassin’s	trail	and	hunting	him	out.
Common	 mutts	 known	 as	 langar	 dogs	 are	 superb	 detectors	 of
intruders	 in	 the	 LOC	 areas	 and	 warning	 their	 companion
soldiers.They	also	play	a	therapeutic	role.
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How	does	NTCD	train	canine-handler	teams?

The	 National	 Training	 Centre	 for	 Dogs	 is	 playing	 an	 increasingly
important	 role	 in	preparing	 canine	 soldiers	 and	 their	handlers	 for
various	crucial	and	 life-saving	army	operations.	 It	was	established
in	1970	and	is	located	in	Gwalior.	It	works	under	the	Border	Security
Force.
Canines	are	trained	from	the	age	of	six	to	nine	months	onwards	and
no	 leave	 is	 permitted	during	 the	 course	 (duration	of	which	varies
depending	on	the	nature)	except	a	mid-term	break	of	5-7	days.
During	the	trial	period,	dogs	and	their	handlers	spend	a	fortnight	at
an	isolated	facility	near	NTCD.	In	this	period,	they	are	made	to	get	to
know	each	other	and	bond	–	a	process	known	as	“marrying-up”.	If
the	canines	are	found	to	be	incompatible	with	the	program	they	are
dismissed.
Once	 the	 teams	are	 inducted,	 instructors	each	 typically	work	with
five	dog-handler	teams	providing	individual	attention.	Strength	and
weakness	 evaluation	 are	 focused	 on	 in	 this	 stage	 and	 dogs	 are
mentally	matched	with	suitable	roles.
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The	regimen	of	feeding,	grooming,	exercise	and	training	begins	at	5
am	every	day.	Strong	kinship	fostered	between	handler	and	canine
is	 instrumental	 in	 success	 as	 is	 the	 handler’s	 ability	 to	 use	 the
canine	as	a	weapon	when	in	combat.
A	written	and	practical	test	is	held	at	the	end	of	the	training	period.
If	 the	 dog-handler	 team	 does	 not	 pass,	 the	 training	 period	 is
extended.
Choosing	 the	 dog’s	 names	 is	 also	 a	 risky	 process	 as	 names	 with
religious	significance	attached	to	them	can	offend	people.	So	names
like	Ganga,	Mary,	Ayesha	and	other	such	can	provoke	backlash	and
are	therefore	not	used.

How	was	this	year’s	Republic	Day	parade	special?

36	Army	dogs	marched	along	with	their	handlers	from	Rashtrapati
Bhawan	 to	 India	 Gate.	 This	 was	 the	 first	 time	 after	 26	 years	 that
canine	soldiers	were	a	part	of	the	Republic	Day	parade.	They	carried
out	the	march	with	dignity	and	style.
The	36-dog	squad	members	were	chosen	from	about	1,200	dogs	of
the	 Indian	 army	 and	 trained	 rigorously	 for	 four	 months.	 24
Labradors	and	12	German	shepherds	who	had	played	various	roles
in	the	Army	formed	the	squad.
The	inclusion	the	dog	squad	this	year	is	said	to	be	a	tribute	to	Mansi.

((( 	)))
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Security	-	But	a	leak	is	a	leak

With	 sensitive	 information	 related	 to	 combat	 and	 stealth	 aspects	 of
India’s	Scorpene	submarines	being	leaked,	India’s	3.5	billion	dollar	deal
with	 French	 company	 DCNS	 stares	 at	 potential	 strategic	 failure.	 The
22,000	page	leak	is	a	reason	to	rejoice	for	some	and	a	cause	for	concern
for	 others.	 Even	 as	 a	 debate	 rages	 on	 who	 leaked	 this	 information
where,	Knappily	estimates	the	damage	done	by	the	leak.

What	has	gone	wrong?
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In	 a	 leak	 that	 at	 least	 one	 retired	 Indian	naval	 officer	has	 termed
“fairly	 disastrous”,	 22,000	 pages	 outlining	 the	 “secret	 combat
capability”	 of	 the	 six	 Scorpene	 submarines	 France	 is	 supplying	 to
India	 have	 been	 put	 out	 on	 the	 Internet.	 The	 leak	 of	 sensitive
information	 –	 first	 reported	 by	 The	Australian	 on	Wednesday	 is	 a
major	intelligence	breach.
India	 has	 contracted	 to	 purchase	 six	 Scorpene-class	 submarines
from	the	French	company	DCNS	Group	at	a	cost	of	$3.5	billion,	the
first	 of	 which	 is	 already	 undergoing	 sea	 trials.	 A	 second	 is
currently	being	assembled	with	French	help	at	the	Mazagon	docks
in	 Mumbai,	 following	 which	 four	 more	 will	 be	 produced	 and
commissioned.
Even	as	the	Indian	Navy	issued	a	statement	saying	that	the	source
of	 the	 leak	was	 ‘from	overseas’	and	 that	 the	Ministry	of	Defence	 is
examining	the	data,	some	sources	quoted	 ‘navy	sources’	as	saying
that	“the	data	is	dated”,	that	the	damage	caused	by	this	leak	is	“not
substantial”	 and	 that	 the	 leak	 is	 actually	 the	 “result	 of	 corporate
wars”.
French	naval	contractor	DCNS	said	on	Wednesday	it	may	have	been
the	 victim	 of	 “economic	 warfare”	 after	 secrets	 about	 its	 Scorpene
submarines	being	built	in	India	were	leaked.KNAPPIL
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Why	is	the	leak	significant?

India	signed	a	$3.5b	deal	 for	six	Scorpene	vessels	 in	2005.	 They
are	 being	 built	 in	 cooperation	with	 an	 Indian	 government-owned
shipbuilder	in	Mumbai.
The	nature	of	the	leaked	Scorpene	documents	is	‘restricted’.	Now,	at
least	 in	 the	 Indian	 system,	 ‘restricted’	 is	 just	 one	 step	 away	 from
‘unclassified’.	The	highest	security	classification	is	‘Top	Secret’,	after
which	 there	 is	 ‘Secret’	 and	 then	 ‘Classified’.	 So	 it	 is	 not	 clear	 how
sensitive	this	information	really	is,	though	the	fact	that	it	has	leaked
is	obviously	disturbing.
Though	some	of	the	pages	have	the	Indian	navy’s	emblem,	the	leak
is	 believed	 to	 have	 occurred	 at	 the	 company	 level	 in	 France.	 It
would	 be	 quite	 natural	 for	 the	 documentation	 printed	 by	 the
supplier	to	use	the	naval	emblem	since	the	submarines	were	being
produced	for	the	Indian	navy.
Most	 of	 the	data	 leaked	 is	design	related,	 especially	 pertaining	 to
sensors	 and	 command	 management,	 and	 India	 will	 not	 be	 in	 a
position	to	change	those	parameters	in	response	to	the	leak	without
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embarking	on	design	changes	that	will	cost	of	hundreds	of	millions
of	dollars.

When	did	India’s	neighbours	have	reasons	to	cheer?

Documents	 detailing	 the	 secret	 combat	 capabilities	 of	 Scorpene-
class	submarines	that	French	shipbuilder	DCNS	has	designed	for	the
Indian	Navy	 have	 been	 leaked,	 and	 could	 prove	 to	 a	 bonanza	 for
India’s	rivals	such	as	Pakistan.
Vice-Admiral	 A.K.	 Singh	 (retired),	 a	 former	 submariner,	 told	 The
Wire	 on	 Wednesday	 that	 the	 documents	 were	 “no	 doubt	 being
closely	studied	in	Islamabad	and	Beijing	…	I	am	going	through	them
slowly	but	I	reckon	this	has	saved	the	Chinese	and	Pakistanis	20-
30	years	of	espionage.”
Marked	‘Restricted	Scorpene	India’,	the	DCNS	documents	 detail	the
most	 sensitive	 combat	 capabilities	 of	 India’s	 new	 $US3.5	 billion
submarine	 fleet	 and	 would	 provide	 an	 intelligence	 bonanza	 if
obtained	by	India’s	strategic	rivals,	such	as	Pakistan	or	China.
From	 reverse	 engineering	 knock-off	 submarines	 for	 profit	 to
finding	ways	to	sabotage	the	Scorpène-class	submarines,	there’s

KNAPPIL
Y

1267



no	way	of	 telling	 just	how	 this	data	will	 be	used,	 but	 for	now,	 it’s
probably	 safe	 to	 assume	 that	 China	 and	 Pakistan	 will	 not	 be	 too
upset	about	all	these	developments.

Where	is	the	possibility	of	strategic	damage?

The	leaked	DCNS	documents	detail	key	secret	stealth	capabilities	of	the
Indian	submarines,	including	sensitive	and	highly	classified	information
such	as

what	frequencies	the	submarines	gather	intelligence	at,	what	levels
of	noise	they	make	at	various	speeds,	as	well	as	their	diving	depths,
range	and	endurance
where	 on	 the	 submarine	 the	 crew	 can	 speak	 safely	 to	 avoid	 -
detection	by	the	enemy
magnetic,	electromagnetic	and	infra-red	data,	and	the	specifications
of	the	submarine’s	torpedo	launch	system	and	combat	system
the	 speed	 and	 conditions	 needed	 for	 using	 the	 periscope,	 noise
specifications	of	 the	propeller	 and	 radiated	noise	 levels	 that	 occur
when	the	submarine	surfaces.
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The	 Australian	 reported	 it	 had	 seen	 4,457	 pages	 on	 the	 Scorpene’s
underwater	sensors,	4,209	pages	on	its	above-water	sensors,	4,301	pages
on	 its	 combat	 management	 system,	 493	 pages	 on	 its	 torpedo	 launch
system	and	 specifications,	 6,841	pages	 on	 the	 communications	 system
and	2,138	on	its	navigation	systems.

Submarines	 are	 considered	 the	 ultimate	 stealth	 weapon.	 Knowing
how	much	 sound	 a	 submarine	 makes	 underwater	 gives	 enemies	 the
ability	to	know	just	where	to	look	to	detect	the	submarine.	The	sort	of
information	 that	 has	 been	 placed	 publicly	 is	 the	 stuff	 of	 a	 navy’s
nightmare.	The	nightmare	has	come	to	Indian	Navy.

Who	else	should	be	concerned?

Variants	 of	 this	 submarine	 —	 six	 of	 which	 the	 Indian	 Navy	 has
purchased	at	a	cost	of	$3.5	billion	—	is	part	of	 the	navies	of	Malaysia,
Chilé	 and	 Brazil	 (as	 of	 2018).	 While	 Australia	 is	 a	 prospective	 DCNS
client	—	with	the	manufacturer	winning	a	bid	in	April	this	year	to	design
12	new	submarines	for	Canberra,	India	is	already	a	client	and	so	it	will
bear	 the	 maximum	 brunt.More	 pertinently,	 the	 leaked	 documents
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refer	to	the	very	model	of	submarine	that	India	is	purchasing.

The	 Shortfin	 Barracuda	 submarines	 of	 Australia	 are	 to	 be	 built	 in
Adelaide	with	 the	expectation	of	creating	around	2,800	 jobs	 in	 the
region.	 They	 will	 be	 4,500-tonne	 conventionally	 powered
submarines,	 closely	 related	 to	 the	 nuclear-powered	 Barracuda,
which	weighs	4,700	tonnes.
Australian	 Prime	 Minister	 Malcolm	 Turnbull	 said	 the	 leak	 was	 a
reminder	 of	 the	 importance	 of	 cyber	 security,	 but	 rejected
concerns	 it	 would	 endanger	 the	 DCNS	 contract.	 The	 country’s
defence	 industry	 minister,	 Christopher	 Pyne,	 said	 in	 a	 statement
that	the	leak	had	“no	bearing	on	the	Australian	government’s	future
submarine	programme”.
DCNS	had	sought	to	reassure	Australians	that	the	leak	of	data	on	the
Indian	 submarine	would	not	happen	with	 its	proposed	 submarine
for	 Australia.The	 company	 also	 implied	 —	 but	 did	 not	 say
directly	 —	 that	 the	 leak	 might	 have	 occurred	 at	 India’s	 end,
rather	than	from	France.

How	is	the	Indian	Government	reacting?
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“I	 understand	 there	 has	 been	 a	 case	 of	 hacking,”	 said	 Defence
Minister	 Manohar	 Parrikar.“We	 will	 find	 out	 what	 has	 happened.
Navy	sources	said	they	are	confident	that	the	leak	took	place”outside
India“,	 that	 the	 documents	 appear	 to	 show	 different	 configurations
than	what	was	finalized	for	India”,	and	he	stressed	that	“the	damage
does	 not	 seem	 to	 be	 substantial”	 even	 as	 analysts	 suggested	 that’s
not	correct.
Parrikar	was	quoted	by	IANS	as	saying,	“The	first	step	is	to	identify	if
it	 relates	 to	 us…	 I’ve	 told	 the	Navy	Chief	 to	 find	 out	 all	 the	 details.
Maybe,	in	a	couple	of	days	I’ll	be	able	to	share	with	you.”
“As	a	 serious	matter	pertaining	 to	 the	 Indian	Scorpene	programme,
French	 national	 authorities	 for	 defence	 security	 will	 formally
investigate	and	determine	the	exact	nature	of	the	leaked	documents,”
a	DCNS	spokeswoman	said	 in	a	 statement	quoted	by	news	agency
Reuters.
Terming	as	“scandalous”	 the	Scorpene	submarine	project	 leak,	 the
Congress	 Party	 today	 demanded	 a	 complete	 security	 audit	 of	 the
Defence	 Ministry	 by	 a	 sitting	 Supreme	 Court	 judge	 even	 as	 it
accused	 Defence	 Minister	 Manohar	 Parrikar	 of	 launching	 an
“operation	cover-up”.
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Security	-	The	worst	hack	ever

Just	when	you	thought	the	worst	may	be	behind	Yahoo,	things	got	even
worse.	 The	 company	 has	 revealed	 that	 ‘at	 least	 500	million’	 of	 Yahoo
accounts	were	hacked	 in	2014	by	what	 it	 believes	 is	 a	 state-sponsored
actor.	 This	 is	 the	 world’s	 biggest	 known	 cyber	 breach	 by	 far.	 This
bombshell	revelation	proves	that	no	online	service	—	no	matter	how	big
—	is	safe	from	cyber-attacks.
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What	has	Yahoo	confirmed?

Hackers	stole	the	personal	data	associated	with	at	least	500	million
Yahoo	 accounts,	 the	 Sunnyvale,	 California-based	 company
confirmed.
Details	 including	 names,	 passwords,	 email	 addresses,	 phone
numbers	and	security	questions	were	 taken	 from	the	company’s
network	in	late	2014	by	what	was	believed	to	be	a	state-sponsored
hacking	group.
The	company	is	investigating	the	breach	with	law	enforcement	but
currently	believes	that	credit	card	or	bank	details	were	not	included
in	the	stolen	data.
The	 firm	appears	 to	have	 launched	an	urgent	 investigation	after	a
hacker	 known	 as	 ‘Peace’	 uploaded	 a	 cache	 of	 200	 million
credentials	to	the	Dark	Web	earlier	this	year.
While	 the	 breach	 comprised	mostly	 low-value	 information,	 it	 did
include	 security	 questions	 and	 answers	 created	 by	 users
themselves.That	 data	 could	 make	 users	 vulnerable	 if	 they	 use
the	same	answers	on	other	sites.
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Note:	The	Dark	Web	is	a	 term	that	refers	specifically	 to	a	collection	of
websites	 that	 are	 publicly	 visible,	 but	 hide	 the	 IP	 addresses	 of	 the
servers	that	run	them.	Thus	they	can	be	visited	by	any	web	user,	but	it	is
very	difficult	to	work	out	who	is	behind	the	sites.	These	sites	don’t	show
up	on	search	engines.

Why	is	this	revelation	cause	for	concern?

The	 Yahoo	 breach	 follows	 a	 rising	 number	 of	 other	 large-scale	 data
attacks	and	could	make	it	a	watershed	event	that	prompts	government
and	businesses	to	put	more	effort	into	bolstering	defenses.

Retailers	 and	 health	 insurers	 have	 been	 especially	 hard	 hit	 after
high-profile	breaches	at	Home	Depot,	Target	Corp,	Anthem	Inc,	and
Premera	Blue	Cross.
Internet	security	experts	have	most	of	the	Fortune	500	companies
have	been	hacked.If	anything	has	changed,	it	is	that	these	attacks
are	getting	publicly	disclosed.
Three	 U.S.	 intelligence	 officials,	 who	 declined	 to	 be	 identified	 by
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name,	said	they	believed	the	attack	was	state-sponsored	because	of
its	resemblance	to	previous	hacks	traced	to	Russian	intelligence
agencies	or	hackers	acting	at	their	direction.
News	of	the	massive	breach	at	one	of	the	US’	largest	email	providers
may	fan	concern	that	U.S.	companies	and	government	agencies	are
not	doing	enough	to	improve	cyber	security.

When	did	the	number	of	cyber-attacks	rise?

The	frequency	and	sophistication	of	cyber-attacks	are	at	an	all-time
high,	and	the	costs	associated	with	data	breaches	continue	to	rise.
Hackers	 today	 are	 just	 not	 the	 tech	 enthusiasts	 but	 are	 more
sophisticated	 and	 organised	 in	 their	 approach	 to	 probe	 their
targets	 and	 companies	 need	 to,	 more	 than	 ever	 before,	 adopt
sophisticated	security	analytical	tools	to	prevent	such	crimes
Sectorwise,	 media	 and	 entertainment,	 automobiles,	 consumer
goods	and	energy	had	the	highest	number	of	vulnerabilities.
Furthermore,	these	hackers	have	a	financial	reason	to	launch	these
attacks.	 One	 hour	 of	 lost	 time	 at	 a	 car	 factory	 can	 cost	 up	 to	 $1
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million.	So	if	hackers	cripple	operations	through	ransomware,	then
companies	would	likely	be	willing	to	pay	quite	a	bit	for	the	hackers
to	release	their	grip	and	get	the	operations	running	again.
Given	 this	data,	 it	 is	no	surprise	 that	companies	are	more	worried
than	 ever	 about	 the	 looming	 threat	 of	 hackers	 penetrating	 their
networks.	 In	 the	 last	year,	 the	number	of	records	exposed	 in	data
breaches	rose	97%.
A	cybersecurity	 team	of	more	 than	1,000	staffers	with	a	budget	of
$250	million	wasn’t	 enough	 to	 save	 JPMorgan	 Chase	 from	 getting
hacked	 in	 2014.	 As	 a	 result,	 companies	 are	 turning	 to	 cyber
insurance	to	help	mitigate	the	costs	of	a	potential	breach.

Where	are	the	other	cases	of	state-sponsored	hacks?

In	2010,	a	malicious	computer	program	called	Stuxnet	successfully
damaged	machines	Iran	was	believed	to	be	using	to	create	nuclear
weapons.	Two	years	later,	The	New	York	Times	said	Israel	and	the
United	States	were	behind	the	attack.
Shady	 RAT	 is	 a	 Remote	 Access	 Trojan	 (RAT),	 which	 hit	 the

KNAPPIL
Y

1276



headlines	in	2011	after	McAfee	discovered	numerous	governments’
and	companies’	networks	had	been	compromised	as	part	of	a	mass
scale	state-sponsored	hacking	campaign.	It	is	believed	to	have	been
funded	by	the	Chinese	government.
Red	 October	 was	 uncovered	 by	 Kaspersky	 in	 January	 2013.	 The
malware	 targeted	 governments	 and	 political	 groups	 as	 well	 as
businesses,	with	the	majority	of	the	infections	found	in	Russia	and
Kazakhstan.	 Signs	which	pointed	 towards	 a	 state-sponsored	 attack
include	 an	 advanced	 “resurrection	 module”	 which	 fooled	 users
into	 thinking	 it	 had	 been	 removed.	 The	 malware	 also	 included
traces	 of	 software	 used	 by	 the	 likes	 of	 NATO	 and	 the	 European
Union.
The	APT1	hack	campaign	was	uncovered	by	security	firm	Mandiant
in	February	2013.	The	campaign	 is	notorious	not	 just	because	 it	 is
believed	 to	 have	 successfully	 hacked	 141	 companies	 across	 the
world,	 but	 also	 because	 of	 its	 alleged	 links	 to	 the	 Chinese
government.
In	 2013	 hackers	 operating	 under	 the	 DarkSeoul	 alias	 claimed
responsibility	 for	 a	 wave	 of	 attacks	 on	 several	 of	 South	 Korea’s
banks	 and	 broadcasters.	 Since	 then	 security	 experts	 from	 around
the	globe	have	compiled	a	growing	 list	of	evidence	 suggesting	 the
DarkSeoul	group	is	state	sponsored.
In	May	2012	Iran	revealed	it	was	being	hit	by	a	high-level	malware
attack	 with	 the	 scary	 name	 of	 Flame.	 The	 Iranian	 Computer
Emergency	Response	Team	(Maher)	revealed	it	had	discovered	the
attack	despite	the	fact	Flame	had	previously	remained	hidden	from
43	different	antivirus	tools.
Prior	 to	 summer	 2013,	 the	 name	 Edward	 Snowden	 or	 the	 word
PRISM	 meant	 nothing.	 PRISM	 only	 served	 to	 confirm	 paranoid
theories	 that	 governments	 had	 been	 spying	 on	 our	 digital
communications,	but	 the	scale	of	 the	espionage	 took	many	aback,
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as	both	the	American	NSA	and	the	UK’s	GCHQ	engaged	 in	mass
surveillance	and	data	gathering	of	web	users	and	governments.
Phone	 cables	 were	 tapped,	 world	 leaders’	 phones	 bugged	 and
encryption	keys	broken,	all	in	the	interests	of	national	security.

Who	have	built	hackers’	army?

China,	 Israel,	 France,	 Syria	and	 the	US	 are	 among	 the	world’s	most
powerful	 countries	 that	 have	 amassed	 armies	 of	 hackers	 engaged	 in
cyberwarfare.

These	countries	have	reportedly	used	sophisticated	computer	skills
to	 disable	 Iran’s	 uranium	 enrichment	 plants,	 cripple	 oil	 and	 gas
production	in	Saudi	Arabia	and	sabotage	satellite	and	infrastructure
systems	around	the	world.
41%	 of	 world’s	 attack	 traffic	 is	 from	 China	 according	 to	 an
estimate,	making	 it	 the	hub	 of	 cyber	 assaults.	 Investigations	have
revealed	an	organized	hacker	network	 in	China	and	 it	 is	 said	 that
many	members	 of	 the	 hacker’s	 group	 are	 associated	with	 China’s
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military.	 But	 the	 Chinese	 government	 and	 the	 media	 deny	 any
China’s	involvement	in	the	hacking	throughout	the	world.
The	US	accounts	for	10%	of	the	world’s	attack	traffic,	making	it	the
country	with	the	second	most	number	of	hackers.	The	US	is	also	the
home	to	many	organized	and	well	efficient	hacker	groups	who	are
much	notorious.	They	are	involved	in	attacking	and	hacking	many
important	Russian	sites.
Turkey’s	 share	has	 increased	 in	hacking,	and	 these	cyber	assaults
have	reached	up	to	the	level	of	5.6%	within	the	period	of	few	years.
Russia	 accounted	 for	 4.3	 %	 of	 the	 world’s	 attack	 traffic	 and
Romanian	 hackers	 are	 involved	 in	 3.3%	 of	 the	 world’s	 cyber
assaults.
Italy	contributes	to	1.6%	of	the	total	cyber-crime	activities.

How	is	this	coming	at	a	really	bad	time	for	Yahoo?

Yahoo’s	Chief	Executive	Officer	Marissa	Mayer	is	under	pressure	to
shore	up	the	flagging	fortunes	of	the	site	founded	in	1994,	and	the
company	in	July	agreed	to	a	$4.83	billion	cash	sale	of	 its	 internet
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business	to	Verizon	Communications.
Although	 the	attack	happened	 in	2014,	Yahoo	only	discovered	 the
incursion	 after	 August	 reports	 of	 a	 separate	 breach.While	 that
report	turned	out	to	be	false,	Yahoo’s	investigation	turned	up	the
2014	theft.
The	breach	probably	was	not	enough	to	prompt	Verizon	to	abandon
its	 deal	 with	 Yahoo,	 but	 it	 could	 call	 for	 a	 price	 decrease	 of	 $100
million	to	$200	million,	depending	on	how	many	users	leave	Yahoo.
Yahoo’s	breach	could	 fall	under	 the	 “material	adverse	 change”
clause	common	in	mergers	allowing	a	buyer	to	walk	away	if	its
target’s	value	deteriorates.
That	would	give	Verizon	the	opportunity	to	renegotiate	the	terms	or
potentially	walk	away	from	the	transaction	if	it	is	a	material	change.
Whether	 it	 is	a	material	 change	will	depend	 in	 large	part	on	what
kind	of	information	was	compromised.

Still,	 it	 is	 rare	 for	mergers	 to	 fall	apart	over	material	 changes.	Verizon
said	in	a	statement	it	was	made	aware	of	the	breach	within	the	last	two
days	and	had	limited	information	about	the	matter.	“We	will	evaluate	as
the	investigation	continues	through	the	lens	of	overall	Verizon	interests,”
the	company	said.
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Security	-	Piracy	and	John	Doe	orders

Pritish	 Nandy	 Communications	 had	 filed	 a	 case	 against	 telecom
operators	 after	 it	 found	 websites	 allowing	 free	 viewing	 of	 his	 movie
Mastizaade	ahead	of	its	release.	The	Bombay	High	Court	granted	a	John
Doe	 order	 (also	 known	 as	 Ashok	 Kumar	 order)	 against	 named	 and
unnamed	entities.	This	instrument	is	becoming	the	most	popular	tool	to
fight	piracy.	But	is	it	effective?KNAPPIL
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What	 is	 the	 direction	 given	 by	 Bombay	 High	 court	 to	 telecom
operators?

The	 Bombay	 High	 Court	 has	 directed	 mobile	 operators	 including
BSNL,	 and	 36	 other	 ISPs	 to	 block	 websites	 that	 stream	 pirated
versions	of	Pritish	Nandy-produced	Hindi	film	Mastizaade.
The	 ‘John	 Doe’	 court	 order	 came	 after	 production	 house	 Pritish
Nandy	Communications	(PNC)	filed	a	case	against	telecom	operators
after	it	found	websites	allowing	free	viewing	of	the	movie	ahead	of
its	Friday	release.
Justice	 SC	Gupte,	 after	 hearing	 the	 arguments	 of	 Counsel	 Shailesh
Mendon,	directed	 the	court	 to	 send	notices	 to	BSNL	and	36	others
through	e-mail,	asking	them	to	not	violate	the	order.
It	has	also	asked	them	to	respond	to	the	e-mails	within	two	weeks
and	directed	the	police	to	take	notice	of	the	matter.

KNAPPIL
Y

1282



Why	is	Bollywood	rising	against	piracy?

The	size	of	the	Indian	film	industry	is	estimated	at	Rs	19,000	crore
with	over	2,000	annual	movie	releases.
The	piracy	market,	 it	 is	believed,	 is	also	making	an	equal	amount,
using	 a	 sophisticated	 machinery	 to	 quickly	 make	 copies	 and
distribute	them	globally.
Case-in-point:	Baahubali	is	the	biggest	movie	ever	made	in	India	in
terms	of	budget.	The	piracy	network	got	into	the	act	the	day	it	was
released.	 Through	 1,500	 links,	 15.78	 lakh	 people	 downloaded	 the
movie	and	another	10	lakh	people	watched	it	illegally.
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When	is	a	‘John	Doe’	order	passed?

John	Doe	orders	are	ex	parte	“cease	and	desist”	injunctions	against
unknown	persons.	Ex	parte	injunctions	are	not	the	easiest	things	to
obtain	since	they	are	based	on	the	denial	of	another	person’s	right
to	be	heard.
Why	“John	Doe”?	John	Doe	is	a	placeholder	name	for	a	party	whose
true	identity	is	unknown	or	must	be	withheld	in	a	legal	action,	case,
or	discussion.
Why	“Ashok	Kumar”?	Well,	 it	 is	 just	the	Indian	equivalent	of	John
Doe.	An	unknown	person.
In	the	last	ten	years,	 it	has	become	easy	to	obtain	these	orders	for
copyright	infringement	cases	in	India.
In	India,	passing	of	‘John	Doe’	orders	started	in	the	famous	case	of
Taj	 Television	 v.	 Rajan	 Mandal	 and	 Ors,	 where	 the	 telecasting	 of
FIFA	 World	 Cup	 2002	 was	 stopped	 on	 various	 cable	 networks
without	licensing	and	their	equipment	ceased.
The	principle	is	that	the	person	who	is	a	threat	is	not	known	as	they
are	veiled	being	many	in	number	backed	by	unknown	identities.
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Where	are	the	John	Doe	injunctions	issued?

It	is	common	in	countries	like	the	UK,	the	US,	Canada	and	Australia,
where	 they	 are	 applied	 to	 intellectual	 property	 rights	 matters	 —
have	been	used	 in	 India	 in	 trademark	and	copyright	 infringement
cases.
In	English	 law,	 ‘John	Doe’	orders	were	adopted	during	early	1700s
during	the	reign	of	James	III.	They	were	discontinued	and	recently
have	resurfaced	in	English	Common	Law	Courts.
In	US,	the	Supreme	Court	case	of	Doe	v.	Wade	was	the	first	time	the
anonymous	entity	to	a	criminal	suit	was	referred	to	as	Doe.
Hence,	 subsequently	 various	US	 court	 cases	 referred	 to	 unknown
parties	as	‘John	Doe’	for	male,	and	‘Jane	Doe’	for	females.	This	type
of	identification	for	an	unknown	is	still	followed	in	USA.
For	 The	 Harry	 Potter	 Book	 5,	 such	 an	 order	 was	 passed	 to
comprehend	 and	 prevent	 the	 circulation	 of	 the	 book	 whose	 few
copies	were	in	possession	of	few	unknown	persons	before	the	date
of	release.

KNAPPIL
Y

1285



Who	can	deal	with	various	rights	in	relation	to	the	motion	picture?

The	Copyright	Act,	1957	provides	no	person	other	than	the	applicant
can	 deal	 with	 various	 rights	 in	 relation	 to	 the	 motion	 picture
without	the	express	authority	of	the	applicant.
Under	Section	14(d)	of	the	Copyright	Act,	copyright	infringement	in
respect	 of	 a	 cinematographic	 film,	 the	 person	 who	 has	 actually
infringed	and	communicated	the	film	to	the	public	has	to	be	made
as	a	defendant	and	such	communication	should	be	of	the	entire	film
or	part	of	the	film.
A	“John	Doe”	 in	Bollywood	productions	copyright,	case	 is	 initiated
under	Order	39	Rule	1	and	2	read	with	Section	161	of	the	CPC.
Section	14(d)	of	the	Copyright	Act	confers	upon	the	copyright	owner
an	exclusive	right	to	communicate	the	film	to	the	public.
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How	to	prevent	piracy?

The	 future	 of	 protecting	 copyright	 from	 online	 data	 sharing	 and
preventing	piracy	is	“John	Doe”	orders.
This	tool	 is	effective	as	the	stats	have	shown	a	decline	in	piracy	of
movies	which	had	resorted	to	prevention	of	infringement	via	such
orders.
The	mindset	of	the	people	changes	as	a	legal	dictum	is	enforced	by	a
Court	of	law;	this	is	the	order:	a	warning	from	the	law.
Before	a	website	 is	 completely	blocked,	website	owners	 should	be
given	 a	 judicial	 notice	 directing	 them	 to	 take	 down	 infringing
content	within	 a	 specified	 time,	 failing	which	 the	website	may	 be
blocked.

((( 	)))
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