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      About the ‘CRUX’

After the success of our monthly magazine The Crux of The Hindu and PIB, we are introducing a new and 
convenient product, to help the aspirants for various public services examinations. Today, the knowledge 
of the Current Affairs (Science and Technology) constitutes an indispensable tool for all the recruitment 
examinations. However, as per the examinations are concerned, it is quite tedious task to memorise each 
and every news. Moreover, every news as given in magazines and newspapers may or may not be relevant 
from exam perspective which forces the candidates to spend a quality time in extracting useful matter and 
framing notes. This problem of aspirants strikes our minds and made us to think for a sure shot solution as 
a result of which our experts have come out with the unique magazine of Science and Technology, Crux of 
Science and Technology.  This trimonthly convenient product is going to save our aspirants’ time. The whole 
concept of the CRUX is to provide you with a summary of the important news and current affairs, from an 
exam point of view. By reading the CRUX, you will be able to save your precious time and effort, as you get 
all the relevant matter in a summarized and convenient form. The Crux is particularly helpful for the Civil 
Services, Banking, SSC and other exams that have a current affairs section. The material is being provided in 
such a manner that it is helpful for both- objective and descriptive sections. Our aim is to help the candidates 
in their effort to get through the examinations. Your efforts and dedication inspire us to keep going. It is our 
sincere effort to make your journey easier.

Best Wishes
Editorial Board
Team Aspirant Forum

     Courtesy:
     The Hindu
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NASA reveals detailed outline of its plans 
to send humans to Mars
The US space agency has released a detailed outline 
of its plans to send manned mission to Mars. In a report 
titled “NASA’s Journey to Mars: Pioneering Next Steps 
in Space Exploration,” it has been mentioned that NASA 
is closer to sending American astronauts to Mars than at 
any point in their history.
The journey to Mars crosses three thresholds, each with 
increasing challenges as humans move farther from 
Earth. The “Earth Reliant” exploration is focused on re-
search aboard the International Space Station.
In the Proving Ground, NASA will learn to conduct com-
plex operations in a deep space environment that allows 
crews to return to Earth in a matter of days.

NASA will advance and validate capabilities required for 
humans to live and work at distances much farther away 
from our home planet, such as at Mars.
Earth Independent activities build on what we learn on 
the space station and in deep space to enable human 
missions to the Mars vicinity, possibly to low-Mars orbit 
or one of the Martian moons, and eventually the Martian 
surface.
Future Mars missions will represent a collaborative effort 
between NASA and its partners—a global achievement 
that marks a transition in humanity’s expansion as we go 
to Mars to seek the potential for sustainable life beyond 
Earth. Living and working in space require accepting 
risks and the journey to Mars is worth the risks.
A new and powerful space transportation system is key to 
the journey, but NASA also will need to learn new ways of 
operating in space, based on self-reliance and increased 
system reliability.
They will use proving ground missions to validate trans-

portation and habitation capabilities as well as new op-
erational approaches to stay productive in space while 
reducing reliance on Earth.
With the Space Launch System, Orion crewed module, 
and revitalised space launch complex, the US space 
agency is developing core transportation capabilities for 
the journey to Mars and ensuring continued access for 
commercial crew and cargo partners to maintain opera-
tions and stimulate new economic activity in low-Earth 
orbit. 

Pebbles give insights on Mars’ water
While the world celebrates the signs of flowing water 
on Mars, researchers estimate that the Martian pebbles 
travelled roughly 50km from their source, supporting the 
idea that Mars once had an extensive river system and 
conditions that could harbour life.
Douglas Jerolmack, geophysicist at University of Penn-
sylvania, and his collaborator Gabor Domokos have 
devised the first-ever method to quantitatively estimate 
the transport distance of river pebbles from their shape 
alone.

Thousands of years ago, Aristotle pondered the question 
of pebbles on the beach and how they become round-
ed. But until recently, descriptions of pebble shape have 
been qualitative, and researchers lacked a basic under-
standing of the rounding process. With lab and field data 
in hand, the team turned to their research.
Images from Red Planet
Using publicly available images of rounded pebbles on 
Mars from the Curiosity rover mission, they traced their 
contours and performed an analysis based on the mod-
els the team had established. The results suggested that 
the pebbles had lost approximately 20 per cent of their 
volume.

Scientist finds signs of acid fog on Red 
Planet
Mars has acid fog which eats away rocks and is caused 

SPACE
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by volcanic eruptions on the red planet, a new study sug-
gests. A planetary scientist has pieced together a com-
pelling story about how acidic vapours may have eaten 
at the rocks in a 100-acre area on Husband Hill in the 
Columbia Hills of Gusev Crater on Mars.
Shoshanna Cole of Ithaca College in New York, used a 
variety of data gathered by multiple instruments on the 
2003 Mars Exploration Rover Spirit to tease out informa-
tion from exposures of the ancient bedrock.
The work focused on the Watchtower Class outcrops on 
Cumberland Ridge and the Husband Hill summit, said 
Prof. Cole, who began studying the area for her PhD the-
sis at Cornell University. “The special thing about Watch-
tower Class is that it’s very widespread and we see it in 
different locations. As far as we can tell, its part of the 
ground there,” this means that these rocks record envi-
ronments that existed on Mars billions of years ago.
By combining data from previous studies of the area on 
Mars, Prof. Cole saw some intriguing patterns emerge. 
Spirit examined Watchtower Class rocks at a dozen lo-
cations spanning about 200 meters along Cumberland 
Ridge and the Husband Hill summit. The chemical com-
position of these rocks, as determined by Spirit’s Alpha 
Proton X-ray Spectrometer, is the same, but the rocks 
looked different to all of the other instruments.

GSAT-15 set to replace dying INSAT-3A 
and 4B
GSAT-15, the mainly communications satellite being put 
in space next week, will replace two older spacecraft 
that will likely expire in the coming months. Its 24 tran-
sponders are solely in the Ku band and will cater to DTH 
(direct-to-home) television first, besides supporting the 
thousands of VSAT operators who provide broadband 
services; and DSNG (digital satellite news gathering) for 
TV news channels.
GSAT-15 will not add new transponder capacity to the 
country; it will ensure sustainability of service for the 
capacity-hungry DTH sector, according to A.S. Kiran Ku-
mar, Chairman of Indian Space Research Organisation 
and Secretary, Department of Space. It will also carry the 
third GAGAN satellite navigation transponder as a back-
up for airlines and other users of augmented GPS-based 
systems.
Leased transponders
Indian DTH broadcasters have been forced to lease 59 
transponders on foreign satellites over the region; less 
than half of that capacity (26) is allotted for DTH on Indi-
an communication satellites, mainly to Doordarshan and 

Tata Sky.
The immediate focus is on bridging the Ku-band short-
age. There is a constraint on spectrum. They want to re-
duce dependence on external transponders in about two 
years. They are in the process of finalising a solution for 
it. But details cannot be revealed.
The heavyweight 4,000-kg-class GSAT-11 due in a cou-
ple of years, would add a significant number of tran-
sponders for national users, he said.
GSAT-15, weighing 3,164 kg, has been launched in the 
wee hours of November 11 (IST) from Kourou in French 
Guiana (in South America) on the European Ariane-
space’s Ariane-5 launcher. The satellite cost and the 
launch fee are around Rs. 860 crore. It  will be flown 
along with Saudi Arabia’s Arabsat-6B/Badr-7.
To be stationed over the country at a slot at 93.5 degrees 
East longitude, the upcoming satellite must quickly re-
place INSAT-3A and INSAT-4B that are completing their 
tenure—one in November and another later next year, 
Mr. Kiran Kumar said.

INSAT-3A, launched in April 2003, has completed its 12-
year life. INSAT-4B, flown in March 2007, got reduced 
to half its functions in 2010 after one of its two power-
generating solar panels developed a snag. The two In-
dian rockets—PSLV and GSLV—cannot pitch the weight 
of GSAT-15 to its slot 36,000 km high. Mr. Kiran Kumar 
said ISRO had signed up Arianespace to launch GSAT-
17, GSAT-18 and the heavier GSAT-11.

Agni-IV successfully test-fired
India’s strategic missile, Agni-IV, which has a strike range 
of 4,000 km, was successfully test-fired from the Wheeler 
Island, off the Odisha coast using a road mobile launch-
er by the Army’s Strategic Forces Command, which is 
tasked with handling of strategic weapon systems. After 
a flight of about 15 minutes, Agni-IV, carrying a dummy 
payload, splashed down near the pre-designated target 
point in the Indian Ocean.
A top Defence Research and Development Organisation 
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missile technologist said the mission went off very well 
and all the objectives were met. Soon after its launch, 
the missile accelerated to an altitude of about 600 km 
and began its downward trajectory. The re-entry vehicle 
carrying the dummy payload withstood searing tempera-
tures as it re-entered the atmosphere and splashed down 
near the target point more than 3,500 km away.
All the radars along the East Coast, telemetry and electro-
optical systems tracked and monitored the performance 
of the missile during the entire exercise. Two down-range 
ships near the pre-designated target area recorded the 
terminal event. Ring laser gyro-based inertial navigation 
system along with MEMS-based Micro Inertial Naviga-
tion system in redundant mode ensured that the missile 
reached its target point with accuracy.

Astronomers in U.S. watch the birth of a 
new planet
Astronomers have observed for first time a planet taking 
shape out of microscopic dust particles 450 light years 
from Earth The primordial process that turns enormous 
clouds of cosmic dust into newborn planets over millions 
of years has been observed directly for the first time.
Astronomers caught sight of a planet in the making around 
a young star in the neighbourhood of Taurus 450 light 
years from Earth. The discovery is a boon for scientists 
who have never before had a real star system against 
which they can check theories of how the universe came 
to be dotted with different worlds. This is the first chance 
to watch the planet formation process happening.

A more detailed study can be performed now to try to 
understand how planets are built. Although nearly 1,900 
alien worlds have been spotted beyond our solar sys-
tem, none are still forming. And with no growing planets 
to gaze at, scientists can only compare their models for 
how planets are born with the end results, such as fully 
mature rocky worlds and gas giants.
Gap in knowledge
That leaves an enormous gap in astronomers’ under-

standing. The latest ideas on planetary formation put 
broad margins on the time the process takes, ranging 
from one to 10 million years. What happens between the 
start and finish is hazy.
As Zhaohuan Zhu , an astrophysicist at Princeton Uni-
versity, puts it: “Little is known about how microscopic 
dust particles can grow 14 orders of magnitude to be-
come a giant planet.” What is known is that particles left 
over from the dusty disc that surrounds a newborn star 
coalesce and coalesce until eons later, a nascent planet 
takes shape. It grows as material from its own dusty disc 
rains down on the surface, forming a huge sphere under 
its own gravity.
Sallum and her colleagues commandeered two differ-
ent telescopes in their search for a planet in the mak-
ing. They used the large binocular telescope in Arizona to 
look at infrared light coming from the vicinity of LkCa 15, 
a two million—year—old star around which astronomers 
had spotted a candidate protoplanet, LkCa 15b, in 2012. 
Infrared light received by the telescope pointed to two, 
perhaps three, young planets in orbit around the star.
The team then turned to another telescope, the Magellan 
adaptive optics system in Chile. This time, they looked 
for light that is known to be released by hydrogen atoms 
when very hot material falls on to a growing planet. They 
picked up the signature emissions from the closest body 
to the star, the suspected protoplanet LkCa 15b. It was 
strong evidence yet that the planet was in the midst of 
forming. From past observations, the team went on to 
reconstruct the movement of the new planets and found 
that their orbits looked circular.
“We can’t say much about their size, but you could have 
stable orbits for millions of years if these planets were 
somewhere between half as massive as Jupiter and three 
times as massive as Jupiter,” said Sallum. The planets 
are likely to be gas giants that orbit between 12 and 24 
times further from their star than Earth is from the Sun. 
Astronomers will now watch the young planets to see if 
they grow at different rates.

ISRO working on 4-D, 5-D imaging 
technology: scientist
The Indian Space Research Organisation (ISRO) is 
working on 4-D and 5-D imaging technology. Disclosing 
this after inaugurating the 6th International Conference 
on Health GIS, distinguished scientist and professor at 
ISRO, A. Sivathanu Pillai said work on 4-D and 5-D imag-
ing technology was part of the space agency’s engage-
ment with hyperspectral imaging—a new and emerging 
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area in Geographic Information System (GIS).
The theme of the international conference on GIS organ-
ised by JSS University in association with Asian Institute 
of Technology, Bangkok and Khon Kean University, Bang-
kok, is “Geo ICT for Epidemic Control and Healthcare.”
 “Using the satellite, we are trying to process and view the 
five-dimensional images,” said Dr. Pillai, who is also the 
former Managing Director of BrahMoS Aerospace, Min-
istry of Defence. Pointing out that 4-D and 5-D imaging 
technology would be coming out in a big way, Dr. Pillai 
said researchers, doctors and students would soon be 
able to use the most advanced GIS tool for welfare activi-
ties. He appealed to institutions and others to make use 
of the valuable spatial data available at ISRO facilities for 
preventing epidemics and improving healthcare.

Dr. Pillai, who recalled how the images of coconut trees 
in Kerala, obtained from remote sensing satellites, 
helped tackle the spread of a viral disease a few decades 
ago, pointed out that spatial data patterns can be used 
for public health interventions in a cost-effective manner. 
Healthcare and prevention of diseases can be better ad-
dressed if all relevant data and analyses are provided 
in GIS maps through an institutionalised arrangement in-
volving the government agencies.
Vice-Chancellor of JSS University B. Suresh referred to 
the recent rains in Chennai and said GIS could be used to 
address a possible outbreak of post-flood epidemic. The 
breeding space for diseases can be identified through 
GIS and necessary healthcare measures can be taken.

Reusable rocket makes safe landing
A private space company announced that it had landed 
a rocket upright and gently enough to be used again, a 
milestone in commercial aeronautics. Reusing rockets, 
rather than discarding them, would be a big step toward 
making space flight less expensive.
The achievement produced “the rarest of beasts—a used 

rocket,” Jeff Bezos, founder of the company Blue Origin 
and also Amazon, said in a statement. Another private 
company, SpaceX, has tried to land boosters upright on 
a barge in the ocean, but so far has failed.
Blue Origin said the unmanned flight took place on Mon-
day morning at its site in Van Horn in West Texas. The 
secretive company did not invite reporters to attend. Its 
first test flight happened in April.

Its New Shepard vehicle consists of a capsule that is 
designed to take people into space for suborbital flights 
someday, and a booster. In Monday’s flight, the booster 
soared about 100 kilometres high and released the cap-
sule, which parachuted to the ground.
Standing up at touchdown
After the separation, the booster began falling back to 
Earth. It slowed its descent by firing its engine, starting 
at about 4,900 feet above ground. It was descending at 
just 4.4 mph when it touched down at the launch site, still 
standing up, the company said.
“It’s really a major step forward toward reusability,” John 
M. Logsdon, professor emeritus at the George Washing-
ton University’s Space Policy Institute, said in an inter-
view. Although NASA space shuttles were also reusable 
after returning to Earth safely, they were far more expen-
sive.

PSLV bags two more U.S. launch orders
Two more U.S. satellite launch contracts have come the 
way of ISRO’s PSLV rocket, this time from commercial 
weather satellite company PlanetiQ. A couple of space 
industry observers noted this as an inevitable trickle of 
business, if not a flow yet, from a top space market such 
as the U.S. to the now proven Indian player. PlanetiQ, the 
Maryland-based commercial weather satellites operator, 
recently signed a deal with Antrix Corporation, ISRO’s 
marketing arm, for launching its first two weather satel-
lites. Its final fleet totally will have 12 to 18 satellites.
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Secondary passengers
The two spacecraft, just 10 kg each and carrying a spe-
cial sensor to glean weather data globally, are planned to 
be put in space in the last quarter of 2016 as secondary 
passengers of a PSLV, according to the company. Plan-
etiQ quoted its Chairman and CEO Chris McCormick 
mentioning “the stellar track record of the PSLV” in its 
announcement of the contract.
The global launch market scene for small satellites and 
PlanetiQ’s keenness for the Indian launcher may well 
bring its remaining weather fleet also to the PSLV, said 
ISRO Chairman A.S. Kiran Kumar.
Antrix has bagged nine such U.S. launch orders for 2015-
16. The PlanetiQ satellites are small bites for the PSLV, 
which can launch up to 1,200 kg to medium distances 
(36,000 km) and 1800-kg satellites to low-Earth (below 
2,000 km) orbits. 
Until about a year ago, U.S. satellite operators could not 
conceive of launching from India because of a longstand-
ing U.S. policy bar. In recent years, established U.S. 
launch companies have moved on to lifting far heavier 
satellites [ten tonnes and beyond], leaving a demand for 
launchers that can put smaller satellites in space.
In September, US operator Spire Global became the 
PSLV’s first US customer by getting four 4 kg each Lemur 
satellites from Sriharikota. Antrix, which has won around 
55 foreign launch orders to date, a bulk of them small 
ones, prefers to get bigger foreign satellites to launch 
from here.
Lobbying works
US companies can benefit tremendously now that PSLV 
has been added to their portfolio of international launch 
options. This has been made possible by the companies 
themselves lobbying for access to the PSLV, the export 
control reforms introduced by the Obama administra-
tion and the efforts of NewSpace companies. Russia’s 
converted missile launcher, Dnepr, Soyuz and the newer 
European vehicle Vega are in the same category as the 
PSLV.
Space industry tracking agency Euroconsult estimated in 
February this year that by 2020, governments and pri-
vate operators would launch a total of 510 small satel-
lites. The biggest number of small satellites is foreseen 
to come from the U.S. in the next five years. That country 
has also launched almost half of 600-plus smallsats in 
the last decade.

ISRO gears up for PSLV C-29 launch
Space scientists of the Indian Space Research Organi-

sation (ISRO) are all set to launch the PSLV C-29 rock-
et from the Sriharikota space centre in Nellore district. 
Through this launch, ISRO will be sending six satellites 
belonging to Singapore.
Of these, the TeLEOS-1 will be the main satellite which 
weighs 400 kg and it is meant for remote sensing applica-
tions for commercial purposes. This is the 32nd flight for 
the Polar Satellite Launch Vehicle.
The launch will be made from the first launch pad of Sri-
harikota centre with the rocket having a lift off mass of 
nearly 227.6 tonnes. This is a core-alone model with no 
usage of solid strap on motors. The rocket will put the 
main satellite into a circular orbit at a distance of 550 km 
from the Earth.
ISRO launches 6 Singapore satellites
The Indian Space Research Organisation (ISRO) never 
misses an opportunity. This time, even as it successful-
ly launched six Singapore satellites, the national space 
agency also tested the fourth stage of its PSLV rocket.
The test to restart the fourth stage of the PSLV rocket 
would help the country in its future launches while at-
tempting to launch multiple satellites in different orbits. 
According to ISRO chairman A.S. Kiran Kumar, “The 
four-second firing test is a success. This test will help us 
when we launch multiple satellites with a single rocket 
but want to place t hem in different orbits.”
ISRO’s PSLV C-29 rocket successfully pla ced all six 
Singapore satellites in the intended orbit before it com-
menced its ‘coasting’ to prepare for the test.
50 years of Singapore’s Independence
The launch of six Singapore satellites came in the year 
when Singapore is celebrating its 50 years of Independ-
ence and 50 years of Indo-Singapore diplomatic ties. The 
very fact that Singapore has chosen PSLV for its maiden 
commercial launch shows the amount of trust they have 
in ISRO.
ISRO completed the major set of activities for this year 
and they look forward to 2016 for sending more com-
munication, navigation and Earth observation satellites 
with greater vigour. Besides the primary payload 400-
kg weighing TeLEOS-1 - Earth observation satellite, 
ISRO placed in orbit VELOX-CI (123 kg) micro-satellite, 
VELOX-II (13 kg) 6U-Cubesat technology demonstrator, 
Athenoxat-1 nano-satellite; Kent Ridge-1 (78 kg) micro-
satellite and Galassia (3.4 kg) 2U-Cubesat. All the six 
Singapore satellites were put into orbit some 21 minutes 
after the lift-off at an altitude of 550 km.
Minister of State in Prime Minister’s Office Jitendra Sin-
gh, informed the Lok Sabha that Wednesday’s launch 
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earned India 26 million euros. ISRO has launched 17 
foreign and four Indian satellites this year, including its 
GSAT-15 which was launched from French Guiana in No-
vember. With the latest, India has launched a total of 57 
foreign satellites for 20 countries.

BLACK HOLES AS BIG AS 50 BILLIONS 
SUNS
Black holes at the heart of galaxies could swell to 50 bil-
lion times the mass of the Sun before losing the discs of 
gas they rely on to sustain themselves, says research 
from the University of Leicester in the U.K.

India is a role model for space apps: 
ex-ISRO chief
Eighteen-hour work days, scanning past ‘failed’ missions 
and rigorous planning went in for space missions Chan-
drayaan and Mangalyaan, said K. Radhakrishnan, for-
mer Chairman of Indian Space Research Organisation 
(ISRO), while speaking to budding engineers at the IIT 
Bombay Techfest.
Dr. Radhakrishnan said before starting work on the 
Chandrayaan mission to the moon, the team studied 51 
projects that took the journey to the moon, of which 60 
per cent had failed. He said, “We learnt from them and 
their mistakes.” ISRO adopted corrective and connective 
systems. He said it was important to provide autonomy to 
space craft, not control the ground staff but ensure that 
the satellite does not take wrong decisions. He added, 
the space environment was complex and temperature 
variations must be tapped.
The contributing factors behind the success of journey to 
the Mars, Mangalyaan had been robust mission planning 
and wanted to contribute for national pride, and required 
rigorous execution. People worked for 18 hours a day 
and were learning everyday. The distance between na-
tional shame and national fame was very less. Everyone 
kept questioning why India was going for it and if it should 

take up the Rs. 450 crore project. But ISRO strived and 
achieved.
Dr. Radhakrishnan chalked out seven reasons the ISRO 
makes a difference, including “one vision, one team, na-
tional priority over everything else, long-term planning, 
sublime blend of youth and maturity, constructive con-
flicts, nerves and verves and failures as part of the learn-
ing curve”. India was a role model for space applications 
in the world. Lives of people are changing. If one satellite 
does not work for half an hour people’s lives get affected.

NASA mission finds 100 new alien 
planets
NASA’s revamped planet-hunting Kepler spacecraft has 
discovered more than 100 confirmed planets orbiting 
other stars. Kepler, which recently got crippled by a me-
chanical malfunction, discovered the alien planets during 
its second-chance K2 mission.
Uses the ‘transit method’
The spacecraft finds planets by the “transit method,” not-
ing the tiny brightness dips caused when a planet cross-
es its host star’s face from Kepler’s perspective.
This technique requires extremely precise pointing—
an ability Kepler lost in May 2013 when the second of 
the observatory’s four orientation-maintaining reaction 
wheels failed.
However, the Kepler team quickly figured out a way to 
keep the telescope stable, using solar radiation pressure 
as a sort of third wheel.
That meant the spacecraft could eye different patches of 
the sky for around 80 days at a time to search for planets 
and other cosmic bodies and phenomena, ‘Space.com’ 
reported.
The first five K2 campaigns, which each looked at a dif-
ferent part of the sky, “have produced over 100 validated 
planets,” Ian Crossfield, an astronomer at the University 
of Arizona, said.
Finding bona fide planets
“This is a validation of the whole K2 programme’s ability 
to find large numbers of true, bona fide planets,” said Mr. 
Crossfield.
He said that Kepler observed more than 60,000 stars and 
found 7,000 transit-like signals during the first five 80-day 
observation campaigns.
A validation process whittled some of these signals down 
to planet candidates, and then finally to validated planets, 
each of which has just a 1 per cent chance of being a 
false positive, Mr. Crossfield added.
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A star wails at its destruction
The universe is hardly a static entity; some processes of 
building-up or breaking-down keep happening in it. Im-
portant among these processes are the phenomena of 
accretion and outflow. While accretion is the process by 
which celestial bodies amass material and grow, outflow 
processes concern the spewing out of matter or energy, 
for instance, in the form of relativistic jets. Such phenom-
ena are seen, for instance, during the formation of the first 
galaxies in the early universe or the formation of stars.
Supermassive black holes, which can be 10 billion times 
as massive as our sun, but compressed in a small radius, 
are efficient accretors. They also spew relativistic jets 
that can extend up to millions of light years distance from 
the source. Now, a paper published recently in Science 
has some interesting results.
By observing a Tidal Disruption Flare (TDF) known as 
ASASSN-14li, the researchers have spotted a transient 
relativistic jet flowing out from a supermassive black hole 
system that captured and destroyed a star that came 
close to it. This discovery provides a proof that the pro-
cesses of accretion and outflow are coupled.
There are many reasons for studying accretion and out-
flow. These mechanisms fuel some of the most powerful 
astrophysical events; they are convenient labs to study 
very high energy physics and they also regulate life cy-
cle of stellar objects. Since these are ubiquitously seen, 
astrophysics seek to understand these mechanisms all 
the time.
Quasars evolve on very large timescales. Stellar mass 
black holes, however, are guided by timescales that are 
a million times shorter—stretching from a few hours to 
days. The TDFs observed by the research group fall in 
between these ranges. These are events that happen 
when a star passes close to a supermassive black hole 
and is ripped apart by the black hole’s gravitational force.
Observations of ASASSN-14li have led the team to con-
clude that a certain radio luminosity they have observed 
cannot be attributed to accretion but is a result of the for-
mation of a relativistic jet flowing out. The rapid waning of 
this jet suggests that it is linked to the way the accretion 
flow changed.

ISRO conceives two ‘space parks’
Two space industry enclaves or “parks” that have been 
conceived—one for launchers at Sriharikota and a small-
er one at an existing Bengaluru spacecraft campus—
signal increased privatisation of the nation’s space pro-

gramme over the next five years.
For now, the facilities will be captive to drive the future 
missions of the Indian Space Research Organisation. 
First, ISRO wants to groom and engage domestic indus-
try in the launch vehicles area from integrating sub-sys-
tems up to assembling, and even launching the PSLV.
This well-established rocket has put Indian and foreign 
satellites of up to 1,600 kg into space.
ISRO Chairman and Secretary, Department of Space, 
A.S. Kiran Kumar, mentioned, “Internal discussions have 
just started on the mechanism of forming a launch vehi-
cle consortium. A few key industry players working in the 
space programme have been sounded.”
Eventually the future consortium will be fully responsible 
for building and launching the light-lift PSLV rocket.
Currently industries such as Hindustan Aeronautics Ltd, 
Godrej & Boyce, Larsen & Toubro, MTAR and Walchand-
nagar Industries produce 80 per cent of the launch vehi-
cle parts and sub-units.
These production works are scattered across their re-
spective locations. The launch industry initiative must 
be close to ISRO’s launch complex, the Satish Dhawan 
Space Centre, at the 145-sq km Sriharikota range, on the 
lines of the launch complex of Europe’s Arianespace in 
French Guiana, Mr. Kiran Kumar said.
Satellite support
On the spacecraft front, ISRO plans to increasingly sup-
port small and mid-sized industries at its 10-year-old sec-
ond spacecraft complex, the 100-acre ISITE, at Maratha-
halli in Bengaluru.
ISITE, short for ISRO Satellite Integration & Test Estab-
lishment, is already open to a few suppliers who assem-
ble and test their spacecraft systems for the ISRO. In the 
coming years, more satellites will be needed for replacing 
the ageing ones in orbit and new advanced communica-
tion, Earth observation and navigation spacecraft.

Indian-American professor develops 
method to hunt dark matter
Sukanya Chakrabarti, assistant professor at Rochester 
Institute of Technology in New York, uses waves in the 
galactic disk to map the interior structure and mass of 
galaxies. This new method to characterise dark matter 
(seen in the pciture) marks the first real application of the 
field of galactoseismology
An international team of scientists led by an Indian-Amer-
ican professor has discovered a new method that may 
help in detecting dwarf galaxies dominated by dark mat-
ter and explain ripples in the outer disk of the galaxy.
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Just as seismologists analyse waves to infer properties about the Earth’s interior, Sukanya Chakrabarti, assistant profes-
sor at Rochester Institute of Technology here, uses waves in the galactic disk to map the interior structure and mass of 
galaxies. This new method to characterise dark matter marks the first real application of the field of galactoseismology.
Findings presented to journal
Ms. Chakrabarti presented the findings at a press conference hosted by the American Astronomical Society meeting in 
Kissimmee. Her findings have been submitted to The Astrophysical Journal Letters.
Her team used spectroscopic observations to calculate the speed of the three Cepheid variables—stars used as yard-
sticks to measure distance in galaxies— in the Norma constellation.
Variables 3 lakh light years away
Ms. Chakrabarti’s 2015 study used Cepheid variables to mark the location of a dark-matter dominated dwarf galaxy ap-
proximately 3,00,000 light years away. In contrast, the disk of the Milky Way terminates at 48,000 light years.
The current study tracks a cluster of Cepheids that are racing away at an average speed of 4,50,000 miles per hour; 
while the radial velocity of stars in the stellar disk of the Milky Way is about 13,000 miles per hour, Ms. Chakrabarti said 
in a statement on the university website.
“The radial velocity of the Cepheid variables is the last piece of evidence that we’ve been looking for,” Ms. Chakrabarti 
said. “You can immediately conclude that they are not part of our Galaxy.”
Invisible particles
Invisible particles known as dark matter make up 85 per cent of the mass of the universe. The mysterious matter repre-
sents a fundamental problem in astronomy because it is not understood, Ms. Chakrabarti has said. Her method for locat-
ing satellite galaxies dominated by dark matter taps principles used in seismology to explore the interior of the galaxy.
Significant progress
“We have made significant progress into this new field of galacto-seismology whereby you can infer the dark matter 
content of dwarf galaxies, where they are, as well as properties of the interior of galaxies by looking at observable dis-
turbances in the gas disk,” Ms. Chakrabarti said.
She added: “The original prediction was based on observed waves in the outer gas disk of our galaxy which led to a 
specific prediction for how massive this dark matter dominated dwarf galaxy would have to be to produce these waves. It 
is very similar to seismology in a sense because we’re trying to infer things about the interior of galaxies and how much 
dark matter there is and how much there has to be to produce these disturbances.”
Questioning the standard paradigm
The study further questions the standard paradigm that old stars populate the dark matter halo and young stars form in 
the gas-rich stellar disks. “Given the evidence, these are very likely young Cepheid variables,” Ms. Chakrabarti said. “It 
raises the question, should not we also be exploring and looking for young Cepheid variables in the halo?”
There could be a population of yet undiscovered Cepheid variables that formed from a gas-rich dwarf galaxy falling 
into the halo, she said. Spectroscopic observations used in the study were made at the Gemini Observatory and on the 
Magellan telescopes, as well as on the WiFeS spectrograph.
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BrahMos test-fired from new warship
India’s supersonic cruise missile BrahMos demonstrated 
its prowess yet again when it was test-fired on Sunday 
from the country’s newest stealth-destroyer INS Kochi off 
the west coast. Launch of BrahMos was part of an ac-
ceptance testing-firing during a Naval drill being conduct-
ed on the west coast. The missile, after performing high-
level and complex manoeuvres, hit a decommissioned 
target ship Alleppey which was stationed 290 km away, 
the missile’s full range.

The firing had validated the newly commissioned INS 
Kochi’s systems. BrahMos would ensure the warship’s 
capability by engaging targets at long ranges on the sea, 
thus making the destroyer another lethal platform of the 
Indian Navy.
The 7,500-tonne indigenously developed warship has 
new design concepts for survivability, stealth and ma-
noeuvrability. It can carry 16 BrahMos missiles in two 
eight-cell vertical launch systems besides other modern 
weapons and sensors. The two-stage BrahMos can fly 
at a supersonic speed of 2.8 Mach and at a height of 
ten metres during the final stages of its flight. It carries 
conventional warheads. This was the 49th trial. It can be 
launched from ships, land and submarines.

India pushes harder for NSG 
membership
With the visit of the Nuclear Suppliers Group chairperson 
last week, India is fast-pacing its pitch for membership 
to the 48-member nuclear club. In a string of visits by 
officials abroad, as well as incoming visits planned, NSG 
membership, as well as membership of the other major 
groupings: MTCR (Missile Technology Control Regime), 
Australian and Wassenaar Arrangement are in focus, of-
ficials have confirmed.

The push for the nuclear clubs, whose members can 
trade in and export nuclear technology, comes despite a 
setback to India’s efforts in early October this year, when 
the MTCR group met in Oslo, but failed to take up the 
membership application.
Session in June
Officials are now hopeful of being considered for MTCR 
membership in “early spring 2016,” and for the NSG at its 
plenary session in June 2016.

India is willing to join the NSG now, today if possible. 
It has all the elements in place for membership. There 
have been some deliberations already, and officials are 
trying to make the process more dynamic, as Indian of-
ficials acknowledged that there was a fast-tracking of the 
decision-making process. As the 48-member NSG works 
by consensus, not majority, India is reaching out to every 
possible country, much like the push at the UNGA for re-
forms.

Fast forwarding to thorium
What is the single greatest factor that prevents the large-
scale deployment of thorium-fuelled reactors in India? 
Most people would assume that it is a limitation of tech-
nology, still just out of grasp. After all, the construction 
of the advanced heavy-water reactor (AHWR) — a 300 
MWe, indigenously designed, thorium-fuelled, commer-
cial technology demonstrator — has been put off several 
times since it was first announced in 2004. However, sci-
entists at the Bhabha Atomic Research Centre have suc-
cessfully tested all relevant thorium-related technologies 
in the laboratory, achieving even industrial scale capabil-
ity in some of them. In fact, if pressed, India could proba-
bly begin full-scale deployment of thorium reactors in ten 
years. The single greatest hurdle, to answer the original 
question, is the critical shortage of fissile material.
A fissile material is one that can sustain a chain reac-
tion upon bombardment by neutrons. Thorium is by itself 
fertile, meaning that it can transmute into a fissile radio-
isotope but cannot itself keep a chain reaction going. In 
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a thorium reactor, a fissile material such as uranium or 
plutonium is blanketed by thorium. The fissile material, 
also called a driver in this case, drives the chain reaction 
to produce energy while simultaneously transmuting the 
fertile material into fissile material. India has very mod-
est deposits of uranium and some of the world’s largest 
sources of thorium. It was keeping this in mind that in 
1954, Homi Bhabha envisioned India’s nuclear power 
programme in three stages to suit the country’s resource 
profile. In the first stage, heavy water reactors fuelled by 
natural uranium would produce plutonium; the second 
stage would initially be fuelled by a mix of the plutonium 
from the first stage and natural uranium. This uranium 
would transmute into more plutonium and once sufficient 
stocks have been built up, thorium would be introduced 
into the fuel cycle to convert it into uranium 233 for the 
third stage. In the final stage, a mix of thorium and ura-
nium fuels the reactors. The thorium transmutes to U-233 
as in the second stage, which powers the reactor. Fresh 
thorium can replace the depleted thorium in the reactor 
core, making it essentially a thorium-fuelled reactor even 
though it is the U-233 that is undergoing fission to pro-
duce electricity.
After decades of operating pressurised heavy-water re-
actors (PHWR), India is finally ready to start the second 
stage. A 500 MW Prototype Fast Breeder Reactor (PFBR) 
at Kalpakkam is set to achieve criticality any day now and 
four more fast breeder reactors have been sanctioned, 
two at the same site and two elsewhere. However, ex-
perts estimate that it would take India many more FBRs 
and at least another four decades before it has built up 
a sufficient fissile material inventory to launch the third 
stage. The earliest projections place major thorium reac-
tor construction in the late 2040s, some past 2070. India 
cannot wait that long.Procuring fissile material
The obvious solution to India’s shortage of fissile mate-
rial is to procure it from the international market. As yet, 
there exists no commerce in plutonium though there is no 
law that expressly forbids it. In fact, most nuclear treaties 
such as the Convention on the Physical Protection of Nu-
clear Material address only U-235 and U-233, presum-
ably because plutonium has so far not been considered a 
material suited for peaceful purposes. The Non-Prolifer-
ation Treaty (NPT) merely mandates that special fission-
able material—which includes plutonium—if transferred, 
be done so under safeguards. Thus, the legal rubric for 
safeguarded sale of plutonium already exists. The physi-
cal and safety procedures for moving radioactive spent 
fuel and plutonium also already exists.

If India were to start purchasing plutonium and/or spent 
fuel, it would immediately alleviate the pressure on coun-
tries like Japan and the U.K. who are looking to reduce 
their stockpile of plutonium. India is unlikely to remain the 
only customer for too long either. Thorium reactors have 
come to be of great interest to many countries in the last 
few years, and Europe yet remains intrigued by FBRs as 
their work on ASTRID, ALFRED, and ELSY shows.
The unseemly emphasis on thorium technology has 
many reasons. One, thorium reactors produce far less 
waste than present-day reactors. Two, they have the abil-
ity to burn up most of the highly radioactive and long-last-
ing minor actinides that makes nuclear waste from Light 
Water Reactors a nuisance to deal with. Three, the mi-
nuscule waste that is generated is toxic for only three or 
four hundred years rather than thousands of years. Four, 
thorium reactors are cheaper because they have higher 
burnup. And five, thorium reactors are significantly more 
proliferation-resistant than present reactors. This is be-
cause the U-233 produced by transmuting thorium also 
contains U-232, a strong source of gamma radiation that 
makes it difficult to work with. Its daughter product, thal-
lium-208, is equally difficult to handle and easy to detect.
The mainstreaming of thorium reactors worldwide thus 
offers an enormous advantage to proliferation-resistance 
as well as the environment. Admittedly, there still remains 
a proliferation risk, but these can be addressed by al-
ready existing safeguards. For India, it offers the added 
benefit that it can act as a guarantor for the lifetime sup-
ply of nuclear fuel for reactors if it chooses to enter the 
export market, something it is unable to do for uranium-
fuelled reactors.
It is clear that India stands to profit greatly from pluto-
nium trading but what compelling reason does the world 
have to accommodate India? The most significant carrot 
would be that all of India’s FBRs that are tasked for civil-
ian purposes can come under international safeguards 
in a system similar to the Indo-U.S. nuclear deal. There 
is little doubt that India will one day have a fleet of FBRs 
and large quantities of fissile material that can easily be 
redirected towards its weapons programme. This will limit 
how quickly India can grow its nuclear arsenal to match 
that of, say, China. Delhi has shown no inclination to do 
so until now, but the world community would surely prefer 
that as much as possible of India’s plutonium was locked 
under safeguards.
The U.S. could perhaps emerge as the greatest obstacle 
to plutonium commerce. Washington has been resolutely 
opposed to reprocessing since the Carter administration, 
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preferring instead the wasteful once-through, open fuel 
cycle. Although the U.S. cannot prevent countries from 
trading in plutonium, it has the power to make it uncom-
fortable for them via sanctions, reduced scientific coop-
eration, and other mechanisms. The strong non-prolifer-
ation lobby in the U.S. is also likely to be nettled that a 
non-signatory of the NPT would now move to open and 
regulate trade in plutonium. The challenge for Delhi is 
to convince Washington to sponsor rather than oppose 
such a venture. In this, a sizeable portion of the nuclear 
industry could be Delhi’s allies.
Scientists predict that the impact of climate change will 
be worse on India. Advancing the deployment of thorium 
reactors by four to six decades via a plutonium market 
might be the most effective step towards curtailing car-
bon emissions.

Innovative ideas on green energy 
showcased at COP21
A bicycle that generates energy to run a juicer mixer, a 
solar sound system on which a disc jockey plays music, 
a tree with leaves that harness wind power, a smaller ver-
sion of the BMW that runs on electricity (not petrol!)— 
these and many more attractions drew the crowds to the 
Climate Generation Spaces at the COP21 venue in Le 
Bourget where the UN climate conference is under way.
The spaces serve as an open public arena where a 
wealth of innovative ideas on renewable energy and cli-
mate adaptation were showcased, with informative stalls 
where one could learn about the experiences of com-
munities coping with the impacts of climate change from 
across the world. Without the participation of civil society 
there cannot be any change on the ground with regards 
to addressing the climate change challenge.

Both the negotiators who were working on the Paris 
agreement and people on the ground were equally im-
portant for addressing the challenge as one cannot ex-
ist without the other. A few days ago when Paris was 
attacked by terrorists, the sound of their gun fires were 
heard, but what went unheard was the silence of the sur-

vivors who fought back valiantly during the crisis.
Emphasising that similarly, the voices of those who were 
valiantly fighting back the climate crisis world over ought 
not to be missed, and hence the open space for people 
to meet, interact and listen to the stories of victims of cli-
mate change was created. The climate talks would be a 
failure if civil society did not get a change to be heard and 
understood, as the problem was identified by them long 
before governments themselves had recognised it.
Marilyn Ubaldo, an 18-year-old climate activist from Phil-
ippines, shared her experience of how her village was 
affected by the Typhoon Haiyan in 2013, and it destroyed 
both her school and home, leaving her family and neigh-
bours at the mercy of charity organisations for months 
together. “Extreme weather events are becoming very 
common in my village and part of the reason is the warm-
ing of the oceans due to climate change,” she said.
She also pointed to how now a major initiative was under 
way to improve mangrove forest coverage on the coasts 
in order to protect villages from such calamities, improv-
ing resilience. Just like Marileni, there were representa-
tives of various communities and organisation such as in-
digenous communities, who were sharing their solutions 
to the climate crisis at COP21 in order to create a globally 
aware group of citizens who could act for change.

Solar capacity crosses 5,000 MW
India’s total installed capacity of solar power has crossed 
the 5-GW-mark. The total commissioned utility solar ca-
pacity in the country stands at about 4.7 GW, while roof-
top capacity is 525 MW, according to Bridge to India, a 
solar energy consulting firm. Solar sector has got great 
momentum with capacity addition in 2015 more than dou-
bling up over last year and total pipeline of over 15 GW of 
projects under bidding-cum-development.
During last fiscal, a total capacity of 1,112 MW of grid 
connected solar power projects and 44.5 MW of rooftop 
projects were installed. For the current fiscal, 827 MW of 
solar capacity has been added so far.
While the central government has laid down the ambi-
tious target of 100 GW by 2022, states have taken the 
lead over central government schemes in the last year. 
Encouraged by falling costs and growing need for green 
energy, states such as Punjab, Madhya Pradesh, Karna-
taka, Telangana, Andhra Pradesh and Tamil Nadu have 
all announced substantial policy initiatives.
Rajasthan, Gujarat and MP have historically been the 
front runners in solar power capacity addition, but the 
four southern Indian states are expected to dominate the 
market over next two years. As of today, the country has 
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a solar project pipeline of 15.7 GW. The fiscal year 2016-
17 will be Indian solar market’s transition year: annual 
capacity addition could top 6 GW with India becoming 
one of the leading solar nations globally.
Consumer awareness has improved significantly in the 
rooftop segment and both business and residential con-
sumers are keen to tap into rooftop solar. Solar Energy 
Corporation of India is engaged in implementing a num-
ber of renewable energy projects including setting up of 
2,750 MW solar power projects under VGF (viability gap 
funding) schemes, solar Park schemes, roof-top projects 
and projects in association with other organisations.

‘Green energy targets remain a mirage’
Even as countries negotiate to arrive at a new global ac-
cord to counter the climate change crisis in Paris, an au-
dit report tabled in Parliament on Tuesday showed that 
the government had failed to meet its targets for scaling 
up the use of renewable energy sources under the Na-
tional Action Plan on Climate Change (NAPCC).
The NAPCC had envisaged raising renewable energy 
sources to 8 per cent of the national energy mix for elec-
tricity by 2012-13 and 9 per cent by 2013-14. Just about 
half of that target was met, according to the Comptrol-
ler and Auditor-General of India (CAG). The national 
achievement for purchase of electricity from renewable 
energy sources in those two years was only 4.28 per cent 
and 4.51 per cent, respectively, the CAG observed. Ex-
cept for Tamil Nadu and Himachal Pradesh, none of the 
24 States it reviewed had fixed their renewable purchase 
obligations.

Astra missile proves anti-jamming 
capability
A crucial capability of the air-to-air Astra missile —its 
resistance to jamming — was successfully validated in 
recent trials conducted by missile scientists of the De-
fence Research and Development Organisation (DRDO), 
which indigenously developed the compact missile. After 
carrying out some more trials, including air launch trial 
with a warhead, the Beyond-Visual Range missile is set 
to be inducted into the Air Force next year.
During the recent ground and air trials conducted near 
Pune, the missile’s RF seeker and other electronic com-
ponents were sought to be jammed to see how it per-
forms in such a scenario at the time of war when the 
enemy tries to jam its operation. The ECCM (electronic 
counter-counter measure) features of the missile to over-
come any jamming were evaluated. The trials were vigor-
ous. But the state-of-the-art missile did very well.

While several developmental trials, including captive 
flight mode, were already completed, next month’s tests 
would evaluate its performance in different scenarios and 
cover the entire air launch envelope required before its 
induction.
The all-weather, radar homing missile has high manoeu-
vrability and capability to engage and destroy aerial tar-
gets at supersonic speeds. The 60-km plus range missile 
possesses Shot Kill Probability (SSKP) making it one of 
the most reliable in its class of weapon systems. The mis-
sile could be launched at different altitudes from sea level 
to 20 km for engaging aerial targets at various ranges.
Integration
Apart from integrating the missile with Su-30, it is planned 
to be mounted on other fighter aircraft including Tejas 

Light Combat Aircraft, Mirage-2000 and MIG-29.
The missile complex at Hyderabad and several DRDO 
laboratories in partnership with the Hindustan Aeronaut-
ics Limited and the Indian Air Force developed Astra. 
DRDO was planning to develop different versions of long-
er range air-launch missiles as the missile scientists now 
got a handle on air-to-air missile technology.

Einstein’s mass energy equation 
inadequate, claims Indian researcher
Albert Einstein’s mass energy equation (E=mc2) is inad-
equate as it has not been completely studied and is only 
valid under special conditions, an Indian researcher has 
claimed in an international paper. The equation was pro-
posed by Einstein in 1905.
Einstein considered just two light waves of equal energy 
emitted in opposite directions with uniform relative veloc-
ity, said Ajay Sharma, a Shimla-based researcher who 
challenged Einstein’s derivation.
His technical paper—The mathematical derivation or 
speculation of E=mc2, in Einstein’s September 1905 pa-
per, and some peculiar experiments—was published by 
Bauman Moscow State Technical University in Moscow 
last month.
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Einstein’s theory has not been studied completely. It’s only valid under special conditions of the parameters involved, 
e.g., number of light waves, magnitude of light energy, angles at which waves are emitted and relative velocity.
E=mc2 means energy is equal to mass multiplied by the speed of light squared. Einstein considered just two light 
waves of equal energy, emitted in opposite directions and the relative velocity uniform. There are numerous possibili-
ties for the parameters which were not considered in Einstein’s 1905 derivation, said Mr. Sharma’s paper.
This equation expresses the fact that mass and energy are the same physical entity and can be changed into each 
other.
E=mc2 is obtained from L=mc2 by simply replacing L by E (all energy) without derivation by Einstein. “It’s illogical,” he 
said. The paper said W.L. Fadner correctly pointed out that Einstein did not mention E in the derivation.
Mr. Sharma’s book, Beyond Einstein and E=mc2 published by the Cambridge International Science Publishers, says 
Einstein was not the original propounder of the theory of relativity — rather he took work from existing literature and 
published it in 1905 in German journal Annalen de Physik.
“Many people will be surprised that Einstein’s work was not peer reviewed before publication. The first postulate of 
relativity was given by Galileo in 1632 in his book ‘Dialogue Concerning the Two Chief World Systems’,” the 51-year-
old Mr. Sharma said.
According to him, Einstein took this opportunity to publish the work of Galileo (1632, Principle of Relativity), Poin-
care (1898, Constancy of Velocity of Light), Lorentz (1892, Variation of Mass etc), Larmer (1897, Time Dilation), and 
Fitzegerald (1889, Length Contraction) in his own name.
Although Einstein’s theory is well established, it has to be critically analysed and the new results would definitely 
emerge, a beaming Mr. Sharma added.

Be vigilant so no one culture dominates others: Technology Vision 2035 
document
Against the backdrop of “intolerance” debate in the country, the Technology Vision 2035 document released by Prime 
Minister Narendra Modi says people should be “especially vigilant” that no one culture is able to dominate others.
Stating that diversity in culture and languages is a key defining feature of India, the Technology Vision 2035 prepared 
by the country’s technology think-tank also said that caution has to be exercised to ensure that technology-guided 
cultural practices enrich the existing cultural diversity of the nation and do not replace it.
“Diversity in culture and languages are a key defining feature of India. These are at the very core of India’s existence 
and are its very soul, giving our country its various hues of differences and harmony and making us a vibrant nation,” 
said the document prepared by Technology Information, Forecasting & Assessment Council (TIFAC), an autonomous 
organisation under the Department of Science and Technology.
Stating that vision for India in 2035 cannot be complete without envisaging how this core aspiration-expectation would 
influence or be shaped by the realities of that time, it said regarding cultural diversity and vibrancy, we would like India 
to be “as advanced as possible technologically and as rooted as possible culturally.
“Cultural diversity and vibrancy is one among the twelve prerogatives that should be available to each and every In-
dian,” said the vision document released by Mr. Modi at the inaugural session of the 103rd Indian Science Congress 
in Mysuru.
It also said ensuring the attainment of these prerogatives is the core of our technology vision for India. Noting that 
cultural practices have very strong tendencies to influence us, it said, more often than not these influences are subtle 
and hidden and this is where the power of cultural practices truly lies.
“We need to be especially vigilant that no one culture is able to dominate others. Ever since the invention of the 
printing press, the advancement of technology in society has tended to promote monocultures. Caution has to be 
exercised to ensure that technology guided cultural practices enrich the existing cultural diversity of the nation and 
do not replace it,” it said.
However, given the right direction, technology could help us in preserving and enhancing the rich cultural diversity of 
India. Properly deployed, cultural diversity is a national asset and power multiplier, it added.
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HC asks wildlife board to look into govt. 
plea
A Division Bench of the Kerala High Court have asked 
the National Board for Wildlife to look into the State gov-
ernment’s request for permission to use forest areas to 
increase the height of the Kunnar dam to provide suf-
ficient water for Sabarimala pilgrims.

The Bench comprising Justice Thottathil B. Rad-
hakrishnan and Justice Anu Sivaraman issued the order 
when the government pleader brought to the attention of 
the court about the request to divert forest to raise the 
height of the dam. The court expressed the hope that the 
board would take appropriate decision before the festival 
season.
The government pleader told the court that a request had 
been sent by the Principal Secretary, Forest and Wildlife 
Department, to the Deputy Director, Union Ministry of En-
vironment, Forests and Climate Change, New Delhi.
Additional water requirement
In fact, around 9.5 mld of water was needed at the San-
nidhanam and along the trekking route from Pampa to the 
Sannidhanam. About 6.5 mld of water could be sourced 
from the Pampa and one mld could be from the Kunnar 
dam.
The additional water requirement at the Sannidhanam 
was 2 mld. Therefore, it was necessary to increase the 
height of the dam for meeting the additional requirement 
by 2.5 metres, the government submitted.
Curbs on annadanam
Meanwhile, the court ordered that Annadanam at the 
Sannidhanam, trekking path, Pampa and Nilackel be ar-

ranged completely under the control of the Travancore 
Devaswom Board.
The Bench directed the State Police Chief and Chief Po-
lice coordinator for Sabarimala to ensure that other than 
the TDB, no other agency, institution or individual was 
permitted to conduct Annadanam. The court also ordered 
the TDB to open a separate account for the Annadanam 
fund.
The court held that any individual or group of persons 
or institution which wanted to provide monetary support 
for Annadanam facilities was free to make their contribu-
tions.

Kerala pollution control board picks holes 
in waste management at Sabarimala and 
Pampa
The Kerala Pollution Control Board (PCB) has taken ex-
ception to the inadequate and slow pace of preparations 
for waste management and pollution control at Sabari-
mala and Pampa during the coming Mandalam-Makara-
vilakku season.
In a letter to the PCB chairman, the district environmental 
engineer has stressed the need to ensure effective treat-
ment of the huge quantity of sewage generated at Pam-
pa, the Sannidhanam, and at the Nilackal base camp 
during the season.
The primary chemical treatment facility at the 15 year old 
sewage treatment plant (STP) at Pampa is grossly inad-
equate to meet the requirement. Moreover, the existing 
STP provides only preliminary treatment and this has to 
be augmented with a new one having a capacity to treat 
five million litres per day.
The PCB is of the view that necessary steps should be 
taken to check the partially treated sewage collected in 
large holding pits overflowing into the Pampa.
Clothes in the Pampa
The Travancore Devaswom Board (TDB) is yet to take 
any effective measure to keep the Pampa clean of clothes 
thrown into it by pilgrims returning from Sabarimala. The 
TDB used to auction the right to collect the clothes in pre-
vious years. But no step has been taken in his regard so 
far. The Kerala High Court has made it clear that throwing 
clothes into the Pampa amounted to a criminal offence.
At present, the sewage generated at the toilet complex 
adjoining the Valiya Nadappanthal is overflowing to reach 
the Pampa, the letter has said.
The PCB letter has stressed the need for safe handling 
and disposal of the e-waste dumped near the incinerator 
yard at the Sannidhanam. It has mooted a full-fledged 
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STP at the Nilackal base camp also.

Growing forests in the air
In its Intended Nationally Determined Contribution (IN-
DCs), announced last month ahead of the 12th Climate 
Conference of Parties (COP) in Paris, the Ministry of 
Environment, Forests and Climate Change (MoEFCC) 
made a commitment to create an additional forest cover 
to hold 2.5 to 3 billion tonnes of CO2 by 2030. This is to 
be achieved through existing programmes and schemes 
such as the National Afforestation Programme (NAP), 
Joint Forest Management (JFM), the Green India Mission 
(GIM) and compensatory afforestation (CA).

Within a week of releasing the INDCs and voluntarily 
committing to create additional forest sinks, Union Envi-
ronment Minister Prakash Javadekar is reported to have 
lamented that the survival rate of trees planted under 
various afforestation programmes in the country is only 
10–20 per cent, calling into question the very schemes 
expected to deliver these contributions. The Minister’s 
concern is valid one with enough data to show that grow-
ing and maintaining forests has proven difficult for India’s 
forest bureaucracy. It is not surprising, therefore, that the 
commitments are in abstract units rather than in acre-
age or number of trees planted. Fixing such concrete tar-
gets for afforestation would also open up uncomfortable 
questions for the government such as the availability of 
land for greening. The INDCs related to increasing forest 
cover are to be achieved through sustainable forest man-
agement, afforestation and regulating forest diversion for 
non-forest activities such as mining and dams. There are 
two key reality-checks, which trump these claims.
The first is the history of afforestation programmes and 
their indifferent outcomes. India has had numerous cen-
trally sponsored plantation programmes as the NAP or 
international grants for social forestry and joint forest 
management—large-scale projects, implemented by the 
State Forest Departments. The INDCs propose to rely 

on this plantation drive mechanism without a review of 
its earlier outcomes. Several reports, even from the gov-
ernment, have questioned its efficacy. The Thirty-Sixth 
Report of the Lok Sabha Secretariat Committee on Es-
timates (Fifteenth Lok Sabha) on ‘National Afforestation 
Programme’ in February 2014 observed that the outcome 
of the NAP, launched in 2002, had been negative. Though 
a total of Rs. 3044 crore had been spent since the launch 
of the programme with a target area of 1.94 million ha, 
at the end of 2011, the total area under forest cover had 
declined by 367 sq km.
The second relates to the selective projection of a future 
for India’s forests in the INDC document, isolated from 
the other sectoral growth targets such as those under 
‘clean’ energy through nuclear, ‘clean’ coal and hydro 
power projects. While growth in these sectors may be 
considered crucial for an aspirational economy, the com-
mitments to expand these sectors do not acknowledge 
their footprint on forest areas. Almost all such energy pro-
jects would require the diversion of forest land under the 
Forest (Conservation) Act. Though this has been a legal 
requirement since 1980, forest diversion is not accounted 
for in the growth projections made by other sectors.
The current rate of forest diversion to other uses like coal 
mining, power generation, construction of roads or ports 
is approximately 35,000 ha annually. According to the 
EIA Resource and Response Centre (ERC), the Forest 
Advisory Committee (FAC) in its meeting on September 
30 this year, had project proposals that sought the diver-
sion of 3414.84 ha of forest land. Of these projects, over 
44 per cent were related to mining. Even forests within 
protected areas such as national parks and wildlife sanc-
tuaries have not been spared from diversion for mining 
and energy projects and related infrastructure.
Trade off mechanisms such as identification of No-Go or 
inviolate areas for coal mining have not helped forests 
either. What began as a negotiation between the coal 
and environment ministries in 2009 to keep almost 50 
per cent of identified coal blocks out of mining projects, 
has ended up with almost nothing. Today, only 7.86 per 
cent of 12,006 sq km of forests, mapped by the Forest 
Survey of India under 993 coal blocks, will remain off lim-
its for mining.
The government’s thinking on afforestation reaches il-
logical levels when it suggests that the participation of 
the private sector will green degraded forests. The sug-
gestion comes even though the private sector has only 
shown a propensity for deforestation and a scientifically 
trained bureaucracy has not been able to achieve nation-
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al forestry targets.
Communities ignored
Many forests are also home to adivasi and other mar-
ginalised communities. They depend on these resourc-
es and have been criminalised for this. Viewing these 
regions merely as carbon stocks or sinks ignores their 
complex history. Turning zealous about afforestation in 
the past has not only led to social conflicts but a forest 
bias has exterminated other ecosystems equally critical 
for human beings and biodiversity, such as deserts and 
grasslands.
Even if the massive targeted plantation drive that the 
Ministry envisages is successful at the cost of forest 
dwelling communities and diverse landscapes, there is 
no guarantee that these areas will not be diverted for 
non-forest use if the latter seems more beneficial in mon-
etary terms. India’s intended contribution on forests to 
mitigate climate change ignores the rich history of land-
scape management practices and is uninformed of the 
impact of the growing energy sector on forests. Without 
both these, India’s INDCs will not create any forests with 
roots on the ground.

NGT issues contempt notice to govt.
In a significant development, the National Green Tribunal 
(NGT) issued contempt notice to the State government 
for violation of its directives to stop work at Amaravati. 
NGT further asked the government to upload the Envi-
ronment Clearance (EC) certificate within 24 hours on its 
website. Notices were also issued to the State Environ-
ment and Urban Development Departments and Capital 
Region Development Authority (CRDA).
The document was uploaded on the State Environmental 
Impact Assessment Authority (SEIAA) website. However, 
the Capital Region Development Authority (CRDA) could 
not upload the same citing technical reasons. The CRDA 
officials maintained that they would upload the document 
soon after the return of CRDA Commissioner N. Srikanth, 
who was away on a foreign tour.
According to National Informatics Centre (NIC) rules, it is 
not possible to upload the document unless the Commis-
sioner issues an order.
‘It is not EC’
The green activists sharply criticised the EC document. 
Former bureaucrat-turned social activist M.G. Devasay-
am said, “By no stretch of imagination, it can be called 
an EC. One read is enough to understand that the ‘EC’ 
is nothing more than Terms of Reference (ToR). It is a 
major fraud.”

The exhaustive procedure of making elaborate stud-
ies of various aspects was done away with to hurriedly 
‘produce’ an EC certificate. It has 92 conditions to fulfil 
which, the government will need to go through an ex-
haustive process that may take a minimum of two years. 
With these conditions, the government can’t place even 
a single brick at the construction site, Mr. Devasahayam 
maintained.
Green activist Pandalaneni Srimannarayana, who chal-
lenged the Amaravarti project, said though the govern-
ment had been claiming that it had got the EC, it was yet 
to make it public.
CRDA officials, however, said that they had issued an 
advertisement in newspapers on the EC. It was uploaded 
on SEIAA website, a CRDA official said.
Mr. Srimannarayana had filed a fresh non-compliance 
petition against the government under Section 25 to Sec-
tion 28 of the NGT Act. Subsequently, the NGT issued or-
ders, he said. His counsel Sravan Kumar said, “It seems 
the government is trying to delay the procedure to see 
that there is minimum litigation.”
“From the last three adjournments, the NGT has been 
asking the CRDA to demarcate wetlands and flood prone 
areas in the capital region. The CRDA had provided some 
old information which was turned down by the NGT, which 
sought fresh demarcation,” Mr. Srimannarayana said.

‘State’s stand will feature in the final 
notification on Kasturirangan Report’
The eco-sensitive zones identified by the State govern-
ment and regulation on sand extraction and stone quar-
rying will feature in the final notification of the Union 
government while implementing the Kasturirangan Com-
mittee report, Principal Chief Conservator of Forests and 
Head of Forest Force Vinay Luthra has said.
Mr. Luthra said that they had considered as eco-sensitive 
areas not only the wildlife areas but also the eco-sensi-
tive zones in 40 taluks of the State.
While seeking a ban on mining activity in these areas, the 
State government had sought regulation on sand extrac-
tion and stone quarrying in these areas.
Process
As per the directions of the Supreme Court, the Forest 
Department has started the process of taking possession 
of forest land that has been encroached upon. At present, 
the acquisition was in cases where encroachment has 
been more than three acres.
“In cases where encroachment was less than three acres, 
we are leaving it to the State government to decide,” Mr. 
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Luthra said. He said that they are not taking action in 
cases where applications have been filed under the For-
est Rights Act.
Chief Conservator of Forests Sanjay Bijoor said that 
of the 5,862.6 acres of forest land that has been en-
croached upon in Dakshina Kannada, Udupi and parts of 
Chikkamagaluru district, the department has taken pos-
session of 750 acres.

Countries met only half of emissions 
target: UN report
The message from the United Nations Environment Pro-
gramme (UNEP) Emissions Gap report is clear. Only a 
dynamic Paris climate agreement can help keep global 
warming under the 2°C threshold, as the current levels of 
greenhouse gas (GHG) emissions to be cut by 2030—11 
gigatonnes—is only about half of the total required.
This is even if all conditional and unconditional Intended 
Nationally Determined Contributions (INDCs) of coun-
tries are fully implemented, as emissions will still be 12 
gigatonnes of carbon dioxide equivalent (GtCO2e) be-
yond the level that gives a likely chance of limiting global 
temperature rise to 2°C this century.
Ahead of the U.N. climate meeting to commence in De-
cember, the UNEP report provides a sense of the scale 
of the task lying ahead of countries to curb global warm-
ing. It shows that the 119 INDCs submitted so far rep-
resent GHG emission reductions in 2030 of 4 to 6 Gt-
CO2e compared to what the emissions would be under 
the current policy trajectory. The report notes that 2030 
projections based on current policies are themselves 5 
GtCO2e lower than the estimate of 65 GtCO2e by the In-
ter-governmental Panel for Climate Change (IPCC) fifth 
assessment report, which assumed no additional climate 
policies, put in place after 2010.
It is clear from the assessment of the mitigation contribu-
tions from the INDCs that much more needs to be done, 
the report notes. “This round of INDCs should therefore 
be considered as the first step in building foundations for 
a successful global climate agreement,” it says.
Forest loss
The report has a special chapter on Reducing Emissions 
from Deforestation and Forest Degradation (REDD+), 
a U.N. programme focussing on opportunity for climate 
change mitigation through forest-related actions in devel-
oping countries, and finds the theoretical potential of re-
ducing forest loss and restoring forests could be as high 
as 9 GtCO2e/yr in Africa, Asia and the Pacific and Latin 
America and the Caribbean combined.

However, economic and land-use factors may constrain 
the achievable benefits to around 3 GtCO2e/yr, the re-
port notes. This reflects the fact that forest loss, which 
reached 7.6 million hectares per year between 2010–
2015, accounts for the largest portion of emissions from 
land use, the report notes.

Wildlife Conservation Society favours 
fresh approach to relocation of leopards
A recent study by the Wildlife Conservation Society 
(WCS) India Program on human-leopard interactions in 
India calls for a shift in management focus, from current 
reactive practices such as removal and translocation of 
leopards, to proactive measures that ensure safety of hu-
man lives, livelihoods, their property, enhance people’s 
acceptance of wildlife outside protected areas, and ex-
pand potential habitat for threatened species.
Sample study area
The Western Ghats forests of Karnataka were chosen as 
the sample study area. According to the study, while the 
role of protected areas is critical, these cats despite their 
preference for intact forest habitats can thrive outside pro-
tected areas, given adequate prey and cover conditions. 
Additional cover and prey base available in unprotected 
forests, agro-forests, plantations and orchards and rocky 
escarpments do play a crucial role in supporting a large 
leopard population outside the designated reserves.
India’s countryside, in some regions, supports high densi-
ties of feral, semi-feral, free-ranging, and domestic dogs. 
The findings suggest that dogs (as prey), rather than live-
stock, are more important in explaining leopard presence 
outside forests. Dogs constitute around 40 per cent of the 
biomass in leopard diet in a human-use landscape.
In contrast, other felids such as Asiatic lions and tigers 
prey substantially on livestock in human-use areas. Al-
though smaller livestock species such as goat and sheep 
do contribute to leopard diet it is likely that they are better 
protected by their owners, as compared to domestic or 
free-ranging dogs.
Translocation of leopards merely after a sighting appears 
to be lowering people’s traditional socio-cultural toler-
ance of leopard presence, in the absence of any attacks. 
In the long run, such lowering of acceptance of wildlife in 
shared spaces would lead to a decline in potential leop-
ard habitats and population recovery of a threatened spe-
cies that has suffered massive contraction of its global 
range.
The study suggests that livestock losses could be miti-
gated with measures that focus on assisting farmers in 
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better husbandry practices, issuing prompt and just com-
pensation for losses, and awareness on the distribution 
patterns of leopards in human-use landscapes.

India to have 8 new observatories
India has announced a programme to open eight more 
long-term ecological observatories to study the effects of 
climate change. The new facilities under the Indian Long 
Term Ecological Observatories (I-LTEO) would assess 
the health of eight different biomes (types of habitat) and 
come up with long-term research findings on the changes 
there that were happening due to climate change. It will 
cover the Western Himalayas to Western Ghats, Eastern 
Himalayas to Andaman and Nicobar islands, central India 
to the Sundarbans, and from Jammu and Kashmir to Ra-
jasthan and Gujarat.
Launching the programme at the climate conference 
CoP21, Minister for Environment, Forests and Climate 
Change, Prakash Javadekar said the research facility of 
the Indian Institute of Science at Mudumalai in the West-
ern Ghats had been monitoring a 50-hectare plot for 30 
years and mapping observations to climate change.
The I-LTEO would scientifically monitor flora and fauna 
to assess how climate change is affecting natural and 
closely associated human systems in agriculture and 
pastoralism.

Surveillance, an anti-pollution weapon
In the future, China will shut down a factory before it even 
pollutes — or so it hopes, as it deploys big data in the 
fight against bad air.
In Beijing’s environmental bureau, a team of engineers 
tend to giant mainframe computers that keep a watchful 
eye on the city’s pollution.
Using everything from factories’ infrared profiles to social 
media posts, the machines can call up three-day pollution 
forecasts with resolution of up to one kilometre squared 
and detect trends up to 10 days out.
Drones, satellites, sensors
The computer program, developed by IBM, is one of sev-
eral high-tech measures, ranging from drones and satel-
lites to remote sensors, which China is deploying to deal 
with its chronic pollution.
It seeks to solve an incongruous reality: In a country 
where security cameras are ubiquitous and Communist 
authorities operate a vast public surveillance system, ac-
curate information about pollution remains scarce—even 
to officials.
As a result, Beijing and its neighbouring provinces “can’t 

coordinate joint defence and joint control” of their anti-
smog efforts, leaving rogue companies to “secretly dis-
charge and secretly dump”, said Chen Long, chief ex-
ecutive officer of Encanwell, which develops air quality 
monitoring and early warning systems.
The company is trying to achieve total pollution aware-
ness: the ability to know, with perfect accuracy, where 
haze comes from and use that information to predict and 
preempt its future sources.
China has found itself in a double bind in the face of a 
relentless assault from bad air that put the capital on its 
first-ever air quality red alert this month.
Improving prediction
Choking pollution descended on Beijing twice in the past 
two weeks, and the country’s meteorological bureau ex-
pects it may come twice more before the month is out.
Improving prediction capabilities through increased mon-
itoring is a key part of the plan to trade in the country’s 
anti-pollution sledgehammer for a scalpel.
In July, leadership in Beijing vowed to establish a national 
network for detecting pollution that will incorporate multi-
ple technologies on land, in the air and space. So far, the 
IBM software has achieved only 75 per cent accuracy for 
its 10-day forecasts, developers say.

A unique fish species is endangered in 
Telangana
The species which is called as ‘Ponduga’ locally, was 
much in demand since it had a high market value. The 
giant fish grows about two metres long and weighs about 
70 kg, the biggest freshwater fish, and fetches Rs. 350 
a kg. The researchers came to a conclusion after three 
years of observation along 300 km river stretch in Maha-
bubnagar district of Telangana state that the fish is found 
very rarely.
Though the Krishna mystus was listed in least concerned 
category of IUCN (International Union for Conservation 
of Nature), its numbers was on the decline now. During 
the study between 2012 and 2015, no fish was caught at 
three points. Among the 15 fishing points they had visited 
on a regular basis as part of their study, catching it was 
very rare at six points and at the remaining six places its 
presence was moderate.
The species is considered one of the best fish which was 
also earlier found in Bheema and Tungabadra, the tribu-
taries of Krishna. The researchers have recommended 
the State government control fishing during July and Au-
gust which are its breeding season to conserve it.
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‘’Aerosols, land-use changes may 
greatly weaken monsoon’’
The South Asian Monsoon has been weakening since 
the 1950s with an increased incidence of extreme rainfall 
events. The monsoon is mainly driven by thermal con-
trast between the Indian subcontinent and the adjoining 
ocean. As the land warms up the air above the land sur-
face is heated and rises up and is less dense than the 
cool air over the ocean. This contrast in temperatures 
and densities causes the cool moisture bearing winds 
from the western Indian Ocean to move into the land 
mass and bring monsoon rains to the subcontinent.
This scenario, however is changed due to the presence 
of greenhouse gases, aerosols in the atmosphere or if 
the land has been subjected to increased deforestation. 
Greenhouse gases trap the heat over land and sea and 
result in both the land and sea being warm, that is the 
thermal contrast is greatly reduced. This leads to a weak-
ening of the monsoon circulation and the result is a weak-
ened monsoon.
However, a warmed up atmosphere can hold more mois-
ture and this situation can result in heavy rainfall over 
some regions. Anthropogenic atmospheric aerosols, 
including sulphates, black carbon, nitrates and dust ac-
cumulate over the Indo-gangetic plains. These reduce 
incoming solar radiation over northern India and the 
northern Indian Ocean and lead to cooling on both land 
and sea resulting in a lowered thermal contrast.
Hence, monsoon winds and circulation are weakened as 
both land and sea are cooled. Evaporation is also sup-
pressed. Over South Asia, over 50 per cent of aerosol 
emissions are caused by biomass and agricultural burn-
ing. There is mounting evidence of the emissions from 
South Asia and China in changing the timing, spatial dis-
tribution and strength of the monsoon.
However, negative impacts of these aerosols can be re-
duced quickly as they have a short lifetime of few weeks 
compared to GHGs which can stay in the atmosphere 
for up to 80 years. A third, and nevertheless important, 
contributor to monsoon weakening is the albedo effect of 
deforestation by humans. Reduced land cover increases 
the reflectivity (albedo effect) which leads to cooling of 
land in contrast to the ocean and results in a weakened 
monsoon circulation.
This could be particularly important over south Asia as 
tree fraction has decreased by 30 per cent and crop 
cover increased by 45 per cent in the past century. But 
what happens to the south Asian monsoon if say, both 
aerosols and GHGs are present in the atmosphere and if 

land-use effect (albedo, cooling of land) is present along 
with say, GHGs?
The study shows that in the absence of GHG forcing, the 
monsoon circulation would have strengthened and some 
regions would experience enhanced rainfall. However, 
since there were aerosol, land-use and GHG forcing that 
have opposite effects on the monsoon circulation and 
rainfall, the overall response of the monsoon has been 
muted. Just aerosol and land-use changes would likely 
lead to a greater weakening of the monsoon than has 
been observed in recent decades.

A green world in Kerala’s laterite hills
Under their barren look, the laterite hills in northern Ker-
ala conceal patches of biodiversity-rich small groves, 
known as Kanam in local parlance.
With ecological significance of these hills remaining un-
known, Kanams are recorded as waste lands in revenue 
records and often assigned to development projects. 
Mining too is damaging this system. As the laterite hills 
are recorded as waste land since it is not productive for 
agriculture there is the tendency to allot these areas to 
large-scale projects, which leads to the destruction of the 
unique ecosystem, pointed out Dr. Sreejith Namboodiri 
from the Kerala Forest Research Institute in Thrissur.
Realising the ecological relevance of the ecosystems 
supported by Kanams, which don’t enjoy any legal protec-
tion, a group of scientists of the Kerala Forest Research 
Institute, Kerala, have taken a green step to protect them.
The team including Dr. Namboodiri and V. B. Sreekumar 
and two research scholars who surveyed and mapped 
some of the Kanams, have suggested a new concept 
known as Eco-Grove as the first step towards its clas-
sification and conservation. The concept was presented 
in an international conference on biodiversity. 
The team attempted to define the newly identified eco-
system which does not come under the ambit of any of 
the existing systems.  It is defined as man-made or natu-
ral systems dominated by trees and protected by an indi-
vidual or community with or without any rituals or beliefs 
attached to them or law enforced by authorities.
It is protected by locals who have realised the ecological 
significances of Kanams and services rendered by the 
system, explained a scientific paper by the researchers.
The floral diversity of four Kanams (Kanayi, Vannathi, 
Easwaran, and Vattappoyil) in the Kavvayi River Basin 
caught the researchers by surprise. They were able to 
document 452 plant species in these four Kanams. Of 
these, 56 were endemic to the area and 35 were endemic 
to Western Ghats. They also reported that two endemic 
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species recorded from these areas were classified as 
endangered and five as vulnerable to extinction in the 
Red List of the International Union for Conservation of 
Nature.
From Vattappoyil Kanam alone, they recorded the pres-
ence of 155 species of angiosperms, 52 species of 
birds, 86 species of butterflies, 22 species of reptiles, 
17 amphibians, and 43 spiders. The presence of the rich 
diversity of flora and fauna indicated the importance of 
the unique ecosystem and called for urgent conserva-
tion measures.

Particulate pollution was half of current 
levels same time last year
The Delhi government may be taking credit for reduced 
pollution levels as a consequence of its odd-even car 
policy, but figures from the Central government suggest 
that in the first week of January last year, the concentra-
tion of PM 2.5—the most dreaded of primary particulate 
matter pollutants—over Delhi was significantly lower 
than last year.
Data from SAFAR (System of Air Quality and Weather 
Forecasting and Research), the pollution monitoring 
network of the Indian Institute of Tropical Meteorology, 
Pune, as well as from the Central Pollution Control 
Board (CPCB), show that PM 2.5 levels were on aver-
age half the levels of this year.
Weather-wise so far, January has been unusually warm 
on account of a range of meteorological factors—from 
lack of rain and skewed wind flow—that also are a result 
of a raging El Nino, a weather phenomenon that leads to 
warmer surface waters over the Pacific and consequent-
ly droughts over India and generally-warmer winters.
The Delhi government told the High Court that the peak 
levels of PM showed a decrease from January 1, when 
the odd-even experiment began. The report, compiled 
by the Environment Pollution Control Authority (EPCA), 
says that peak pollution recorded during the odd-even 
experiment has been the lowest compared to those in 
earlier smog episodes this winter. Except for January 1 
last year, when PM (2.5) levels shot to 280 micrograms/
cubic metre, particulate matter levels dramatically dipped 
to as much as 80 and never surpassed 150 micrograms/
cubic metre. Similar trends from last year were borne out 
by figures from the CPCB, though only data from one 
station was available from their website for the week of 
Jan1-Jan 8, 2015.
To be sure, PM 2.5 is only one of a range of pollutants 
including PM 10 and nitrous oxides that are considered 

hazardous to health and it is possible for individual pol-
lutants to have dramatically varying concentrations with-
in a single day.
Meteorologists say that Delhi weather last January was 
fairly typical, though there were some factors that may 
have helped reduce pollution. Average maximum tem-
peratures between the January 1-8, spanned from 14.5 
degrees Celsius to 21 degrees Celsius and minimum 
temperatures ranged from 6.4 degrees Celsius to 12 de-
grees Celsius, and thus colder than temperatures last 
week.
Moreover, there were at least three spells of rain unlike 
this year which has been bereft of rain as well as fog on 
January 7 and 8 according to Skymet, a private weather 
forecasting company based out of Delhi. For pollution to 
abate, rains have to settle the dust and pollutants and 
north-westerly winds must blow them away to Central 
India and beyond.
“That is what happened last year. The weather has been 
dry this year barely any winds and most of the week 
we’ve seen South-Easterly winds. They just cause dust 
and minor pollutants to rebound back over Delhi,” said 
Skymet chief meteorologist Mahesh Palawat.
Yet there was no significant fall in the National Air Quality 
Index—a scale that combines the relative proportion of a 
range of pollutants with the health hazard posed by each 
of them and rates the air everyday from ‘good’ to ‘haz-
ardous’ with a steady decline in quality from December 
25 and no notable improvement over the period.
When confronted with a query regarding relatively low 
pollution levels in comparison to those registered since 
the advent of his government’s odd-even vehicle ration-
ing scheme, Transport Minister Gopal Rai said these 
were a direct consequence of climatic factors such as 
rainfall and wind velocity.
In the defence of the policy, the Minister quoted a dip in 
pollution levels at interior locations in Delhi, namely, the 
border areas where diesel vehicles were operating sans 
the regulations underlining the scheme.
Delhi Dialogue Commission Vice-Chairperson Ashish 
Khetan said: “We cannot tell the weather gods to turn 
on the wind and turn off the fog, to turn on the rains and 
turn off the Western Disturbances. As a government, we 
can cut down on sources of pollutants, incentivise good 
environmental practices and penalise polluters. And this 
is exactly what we are doing.”
Vehicular traffic is a major and consistent source of pol-
lution. While one may quibble about percentages, there 
is unanimity that cars do not emit oxygen; they emit haz-
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ardous pollutants. The way forward is more efficient and augmented public transport so there is less dependence on 
private transport.
At the same time, our government is also acting against other sources of pollution which includes thermal power 
plants in the vicinity of Delhi, construction sites and industries not observing the standards, mechanised cleaning of 
roads, intensifying urban forestry, etc.
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Drug-resistant bug causes worry
 A bug that doctors until about three years ago treated with 
moderate-class antibiotics is now causing worry in inten-
sive care units of hospitals across the country. Doctors 
report that third-generation antibiotics — carbapanems 
— are failing to treat the Klebsiella pathogen, leading to 
higher mortality in patients and peg the resistance at up 
to 50 per cent. In Mumbai, the bug is being recorded in 
10–20 per cent of the patients in ICUs of major public 
hospitals.

Cases of colistin-resistant Klebsiella have started emerg-
ing, including four in Mumbai. Colistin is the last antibiotic 
available in the world for infections that the strongest an-
tibiotics fail to treat.
Klebsiella causes urinary tract infections, ventilator-ac-
quired pneumonias and blood stream infections (sepsis) 
among other conditions and is proving to be fatal in 30 to 
40 per cent of the patients who have contracted it, usu-
ally during a long stay in the hospital, particularly in the 
intensive care unit.
“For the first time, we have seen Klebsiella resistant to 
colistin,” said Dr. V. Balaji, Head of Microbiology, Chris-
tian Medical College, Vellore, where six such cases have 
been recorded. Dr. Balaji, who also heads the antimicro-
bial stewardship and infection control and prevention of 
the Indian Council of Medical Research (ICMR), said it 
was difficult to find the resistance mechanism and that 
they were working on it. Citing a pan-India study the CMC 
has done, he pegged resistance to carbapanem between 
50 and 60 per cent.
Referring to the four cases of colistin-resistant Klebsiella 
in different hospitals in Mumbai, consultant microbiolo-
gist at Hinduja Hospital, Dr. Camilla Rodrigues said with 
carbapanems failing to work on Klebsiella, colistin con-

sumption has gone through the roof. “Organisms that are 
intrinsically resistant to colistin will now come back,” she 
said.
Double whammy
It is a double whammy for high-risk patients who have 
compromised immunities. “Patients such as those suffer-
ing from lymphoma or who have undergone transplants 
are particularly difficult to treat,” said Dr. Chand Wattal, 
head of the Microbiology Department at Sir Ganga Ram 
Hospital in Delhi. He said colistin-resistant Klebsiella has 
started showing up in the last three to four months in 
Delhi.
In Mumbai, cases of carbapanem-resistant Klebsiella 
are being routinely recorded, but resistance to colistin 
remains rare. At J J Hospital, Byculla, carbapanem re-
sistance is being reported in 12 to 21 per cent of the total 
cases. “The concern is that we are getting less armour 
against Klebsiella,” said Dr. Abhay Chowdhury, head of 
the Microbiology Department at JJ Hospital. His counter-
part at KEM hospital, Dr. Preeti Mehta said 20 per cent 
of the total ICU cases at any given time have contracted 
Klebsiella. “This has come up in the last two years. It is 
manageable, but if it is not detected early, then it leads to 
high mortality,” she said.
At Sion hospital, three to four such cases are being re-
corded every month. “Two to three years ago, there were 
no cases of carbapanem-resistant Klebsiella. There 
would be a few cases in between, but now 10 per cent 
or so of the total isolates are resistant,” said Dr. Sujata 
Baveja, head of the Department of Microbiology at Sion 
hospital.
Serious implication
The implication of the growing resistance is serious. Sim-
ply put, higher the level of resistance, higher the mortality.
“If Klebsiella is resistant to carbapanem, a higher dosage 
or combination therapy is the next step, but this requires 
careful laboratory evaluation and patient monitoring, 
which may not be possible in many hospital settings. Be-
sides, a high level of resistance means many treatment 
failures and thus higher mortality,” said Dr. Kamini Walia 
from the Division of Epidemiology and Communicable 
diseases, ICMR.
Carbapanem usage is rationed. “It is a third-generation 
drug and is used when everything else has failed. Colistin 
is toxic and the only drug we have now (when everything 
else has failed). We have nothing left,” she said. Accord-
ing to her, better infection control practices are now an 
absolute necessity that hospitals need to follow.
But the concern is here to stay, and only getting graver. 

BIOTECHNOLOGY
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With resistance to colistin in other parts of the world much 
higher, it is only a matter of time when the last antibiotic 
fails on Klebsiella even in India, said Dr. Balaji.

Researchers gain insight into human 
intelligence
British scientists believe they have made a huge step for-
ward in the understanding of the mechanisms of human 
intelligence. That genetic inheritance must play some 
part has never been disputed. Despite occasional claims 
later dismissed, no one has yet produced a single gene 
that controls intelligence.
But Michael Johnson of Imperial College London, a con-
sultant neurologist and colleagues report in Nature Neu-
roscience that they may have discovered a very different 
answer: two networks of genes, perhaps controlled by 
some master regulatory system, lie behind the human gift 
for lateral thinking, mental arithmetic, pub quizzes, stra-
tegic planning, cryptic crosswords and the ability to laugh 
at limericks.
As usual, such research raises potentially politically—
loaded questions about the nature of intelligence. “In-
telligence is a composite measure of different cognitive 
abilities and how they are distributed in a population. It 
doesn’t measure any one thing. But it is measurable,” Dr 
Johnson said.
About 40 per cent of the variation in intelligence is ex-
plained by inheritance. The other factors are not yet cer-
tain. But the scientists raise the distant possibility that 
armed with the new information they may be able to de-
vise ways to modify human intelligence.
As per Dr. Johnson, “The idea of ultimately using drugs 
to affect cognitive performance is not in any way new. 
We all drink coffee to improve our cognitive performance. 
It is about understanding the pathways that are related 
to cognitive ability both in health and disease, especially 
disease so one day we could help people with learning 
disabilities fulfil their potential. That is very important.”
The two networks, known just as M1 and M3, one with 
roughly 1000 genes, the other with more than a 100, also 
play a role in neurodevelopmental illnesses such as epi-
lepsy, schizophrenia and autism spectrum disorder.
“We know that genetics plays a major role in intelligence 
but until now haven’t known which genes are relevant. 
This research highlights some of the genes involved in 
human intelligence and how they interact with each oth-
er. What’s exciting about this is that the genes we have 
found are likely to share a common regulation, which 
means that potentially we can manipulate a whole set of 

genes whose activity is linked to human intelligence,” Dr 
Johnson said.
The Imperial College scientists started with evidence 
from 100 mouse brains, 122 samples of human brain, 
and 102 whole human brains preserved postmortem. 
Such indicators of a genetic connection between neu-
rodevelopmental problems or memory and understand-
ing were then checked against records of 6,732 people 
in the “Generation Scotland” family health study, which 
tracks the life history of thousands of volunteers, and re-
peated in 1,003 healthy people who had volunteered to 
take part in a study called the Lothian Birth Cohort 1936.

Study shows that sun exposure impacts 
weight loss surgery results
Seasonal sun exposure—a key factor in the body’s nat-
ural ability to make vitamin D—plays a substantial role 
in how well people do after weight loss surgery, new re-
search has found.
Results of the study reveal interplay among vitamin D 
status, seasons, geography and surgery outcomes. Spe-
cifically, the researchers found that patients undergoing 
bariatric surgery in the U.S. during winter — January to 
March, the time of lowest vitamin D levels — fared worse 
than patients who had procedures in the summer. Simi-
larly, patients having surgery in the north seemed to have 
more complications than those in the south.
“Sun exposure is critical in the synthesis of vitamin D, 
so the notion that people living in less sunny northern 
states may suffer from vitamin D deficiency is not sur-
prising, what is remarkable is how closely sun exposure, 
vitamin D and surgical outcomes were linked,” Mr. Peter-
son noted.

New polymer could purify water in 
seconds
Scientists have developed a new reusable polymer that 
can remove pollutants from flowing water within seconds, 
just like air fresheners trap invisible air pollutants in the 
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home and remove odours.
Researchers have used the same material found in air 
fresheners, cyclodextrin, to develop a technique that 
could revolutionise the water-purification industry. They 
developed a porous form of cyclodextrin that has dis-
played uptake of pollutants through adsorption at rates 
vastly superior to traditional activated carbon—200 times 
greater in some cases.
Activated carbons have the advantage of larger surface 
area than previous polymers made from cyclodextrin, but 
they do not bind pollutants as strongly as cyclodextrin. 
Recyclability is another advantage of the polymer.

Utilising evaporating water to generate 
power
A small device on the shelf of Professor Ozgur Sahin’s 
office in Columbia University could open up the possibil-
ity of another form of renewable energy, one that is much 
cheaper than solar and wind.
Prof. Sahin has used the simple gadget to prove that 
evaporating water can be used to generate power, which 
could eventually lead to energy being generated from still 
reservoirs. At the centre of the research by Prof. Sahin 
and his team in New York are spores of common soil bac-
teria; these spores expand, much like a muscle, when 
there is moisture in the atmosphere, and contract in drier 
conditions.
In 2009, Prof. Sahin started to investigate whether there 
was a practical application to this expansion and contrac-
tion. By putting thin layers of the spores on plastic tapes 
and controlling the amount of moisture in the air, they 
expand and contract very quickly, creating movement on 
the tapes. By putting a large number of tapes together, 
they produce an energy force which can be captured.
Rubber coated with spores
In the case of the device which now sits on his office 
shelf, Prof. Sahin coated a rubber sheet with spores. 
By putting a glass of water beside it, the rubber sheet 
changes its curvature with the moisture in the air, and 
pushes and pulls on a seesaw mechanism. This motion 
was then converted into electricity using an attached coil 
and magnet.
To the naked eye, there is nothing happening to the wa-
ter. But molecules are leaving the surface in the constant 
process of evaporation. With open bodies of water, such 
as reservoirs or lakes, these are eventually replenished 
with rain.
“A device can sit at the interface where water is evaporat-
ing. It can pick moisture from the water surface and give 

it to the dry air and take some energy,” he says.
With that proof that the system could work, Prof. Sahin 
and his team then developed other devices using the 
same principles. An ‘evaporation engine’ sat on the sur-
face of the water and as moisture entered the device, the 
spores on plastic tapes curve and open shutters, allowing 
moisture to escape from the unit. When the shutters close 
again, the moisture fills the device and the system starts 
again. Another device is the ‘moisture mill’ where spores 
on tapes were placed around a wheel. As the spores start 
to flex like a muscle, the device starts moving.
Useful in reservoirs
One of the possible uses for the technique is on reser-
voirs where there is a substantial amount of evaporation, 
particularly in drought—affected areas. In Los Angeles , 
millions of black plastic ‘shade balls’ were placed on the 
surface of a reservoir to reduce water loss. Prof. Sahin 
says long sheets of plastic painted with the spores could 
be stretched across parts of the water and generate pow-
er while at the same time reducing the amount of water 
which is lost through evaporation.
“What we are envisioning is flexible spore-based materi-
als that float on the surfaces of reservoirs that stretch 
from one end of the reservoir to the other, then there is 
a generator on one end that produces electricity as it ex-
pands and contracts over the surface,” he says.
The set-up costs of the evaporation method would be 
cheaper compared with other renewable energy sources 
such as wind and solar, he said. With more funding to 
expand the research into bigger areas, possibly by using 
swimming pools, he said that the system could be use-
able on a large scale in between 10 and 15 years.
More funding needed
“We have shown that all of the parts work together in the 
lab. There could be problems if you go from lab to the 
real environment but for that you just need to test it and 
identify it and you cannot do that until there is more re-
search funding on this. In theory, the volumes of energy 
which can be produced are similar to solar power.” Prof. 
Sahin said.

Seaweed capsules may do away with 
insulin injections
Seaweed capsules may lead to an injection-free life for 
diabetic patients, say researchers who have developed 
a novel method to overcome major challenges in pancre-
atic islet transplantation.
Pancreatic islet transplantation is an effective treatment 
to dramatically reduce daily insulin doses or even elimi-
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nate dependence on external insulin.
A group of researchers led by professor Amy Shen from 
the Okinawa Institute of Technology and Science Gradu-
ate University has developed a novel cryopreservation 
method that not only helps to protect pancreatic islets 
from ice damage but also facilitates real-time assess-
ments of cell viability. Moreover, this method may reduce 
transplant rejection and, in turn, decrease use of immu-
nosuppressant drugs, which can be harmful to patient 
health.
The novel technique employs a droplet microfluidic de-
vice to encapsulate pancreatic islets in hydrogel made 
of alginate, a natural polymer extracted from seaweed. 
These capsules have a unique microstructure: a porous 
network and considerable amount of non-freezable wa-
ter.
Hydrogel capsules with large amounts of non-freezable 
bound water protect the cells from the ice damage and 
reduce the need for cryoprotectants—special substanc-
es that minimise or prevent freezing damage and can be 
toxic in high concentrations.
Reduces rejection risk
Islet encapsulation reduces the risk of rejection of trans-
planted cells by the recipient. The hydrogel capsule al-
lows small molecules to pass through the membrane 
easily but prevents direct contact between implanted is-
lets and host cells. Encapsulation also may prevent an 
attack on transplants by the autoimmune response that 
destroys the patient’s own islets in the first place.

What the father eats matters to the 
foetus
For long, it used to be thought that the mother-to-be of-
fers the baby in the womb much more than the father. 
She provides the egg which is fertilised by the sperm of 
father. All he does is to deliver a lot sperm cells, one of 
which enters the egg cell of the woman and fertilises it. 
The sperm contains the DNA or the entire gene collection 
(called the genome) of the man. Beyond supplying his 
genome, the father-to-be seems to have no other biologi-
cal role to play; his job is done. On the other hand, the 
egg cell of the mother supplies not only her genome to 
the baby, but also all the nutrition needed for the growth 
of the baby. Plus, the egg cell contains mitochondria 
which are the power houses for the cell. The mother thus 
offers the baby more than her DNA. The father’s sperm 
does not have mitochondria, just plain DNA for injection 
into the egg. It is the pregnant lady who has to take care 
of the growing fetus and thus the health of the baby in 

the womb.
It is for this reason that a lot of advice is offered to the 
mother: do not smoke, don’t drink, take vitamins, eat this 
and not that, walk carefully, so on and so forth. And as 
the baby grows within the womb for over 35 weeks, the 
mother goes through a lot of physical exertion-and the 
moment of birth is always the climax of exertion and pain. 
Traditional culture in the South has the phrase Prasava 
Vairagyam or the vow taken by the lady during delivery 
that she will no longer allow her husband to come near 
her!
Thus, for long the role of the father has been discounted 
or given the short shrift. But over the last decade or so, 
the role of the father has been found to be a little more 
than just a gene provider. A group in New Zealand stud-
ied, about 15 years ago, over 2000 couples in order to 
look at the connection between the health of the father 
and that of the baby. They found that if the father is obese, 
there was over 60 per cent risk that the baby is born with 
low birth weight. On the other hand, it did not matter if 
the mother was overweight or obese. What is it then that 
relates this connection between the weight of the father 
and that of the baby? Is there something in the sperm of 
the father that is responsible for this inverse connection?
Experiments using the mouse as the model have given 
some clues. She grew male mice with some deficiency 
in folic acid (or vitamin B9). When these mice mated with 
healthy female mice, the baby mice had problems- some 
with extra fingers and some with weak bones. Kimmins 
wondered whether there was something “epigenetic” in 
the sperm of the male mice, or some factors affecting the 
DNA of the male mice in their sperms.

Several compounds show promise 
against MDR-TB
In years to come, a new drug to overcome the problem of 
multi-drug resistant TB (MDR-TB) could become a reality 
if the promising results obtained at the laboratory level 
remain true in clinical trials too.
Scientists screening thousands of natural and synthetic 
compounds at the National Mol Bank at the Indian Insti-
tute of Chemical Technology, Hyderabad have identified 
hits (compounds found to be active at laboratory level) 
for TB, cancers, asthma and central nervous system dis-
orders. The highly automated compound storage and re-
trieval facility can store 1.6 million samples and has cur-
rently more than 30,000 pure compounds.
As part of supplementing drug discovery efforts, the sci-
entists have screened around 10,000 compounds for TB 
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and identified 281 hits. Of them, 11 compounds, which 
are not related to any of the existing anti-TB drugs, have 
shown promising results in experiments at cellular level 
on MDR-TB bacteria. “We will make several analogues 
to these compounds and look at the pathway they are 
following for achieving inhibitory activity”, said Dr. P. Sri-
hari, Principal Scientist, IICT.
Dr. Prathama Mainkar, Scientist at IICT, said: “We know 
it is inhibiting Mycobacterium tuberculosis. We want to 
find out the pathway. Then we can deliver the drug”, she 
added. After narrowing down to the right compound, it 
would take two to three years to complete human tri-
als, said Dr. Prathama. After completing pre-clinical tri-
als, IICT would seek collaboration for clinical trials. In 
the case of cancer, three compounds to treat leukae-
mia acted efficaciously in tests conducted on cancer 
cell lines in mice. The scientists now plan to repeat the 
studies in dogs and take up pre-clinical trials. Promising 
results were found with two other molecules in regard to 
renal cancer. “We plan to go for clinical trials in collabo-
ration with another institution in the next two years”, Dr. 
Prathama said.
Another couple of compounds have shown to strength-
en neurons in experiments conducted in zebra fish and 
mice models at the laboratory level. Interestingly, the 
compounds also passed the crucial blood-brain barrier 
and further studies were being carried out in collabora-
tion with the University of Texas and ETH, Zurich. Even-
tually, these compounds could help in developing drugs 
for treatment of dementia and Alzheimer’s disease.
IICT and Indian Institute of Chemical Biology, Kolkata 
filed patents for two other compounds which proved to 
be effective against asthma; collaborative studies were 
conducted by the two institutions.

Boost for immunisation drive in India
India’s immunisation programme, in dire need of ex-
panding the number of vaccines on the list, will receive 
a boost with Gavi the Vaccine Alliance pledging to spend 
up to $ 500 million between 2016 and 2021. In addition 
to introducing new vaccines into the schedule, the idea 
is also to reach the unreached and increase access to 
vaccines for millions of children in India.
Fund allocation
Under this new partnership strategy, Gavi will allocate 
the $ 500 million in two tranches—$ 100 million, to sup-
port the country’s current immunisation programme and 
enhance reach, and $ 400 million, for country-wide intro-
duction of new vaccines for diarrhoea and pneumonia, 

cervical cancer, and Rubella with measles.
‘Speeding up’
India is due to begin transitioning away from Gavi sup-
port from 2017 and is expected to begin fully self-financ-
ing all its vaccine programmes by 2021, according to 
sources at Gavi.
“India has a huge birth cohort of about 27 million. While 
historically India has been slow in introducing new vac-
cines, over the last few years, we have seen a definite 
speeding up of the programmes. Also, with the polio im-
munisation programme, India has proved that it is pos-
sible to reach every child,” Dr. Berkley said.
‘Make in India’
Currently Gavi procures 60 per cent of its vaccines 
from Indian manufacturers. It is hoped that through the 
partnership, Gavi and the government of India will work 
more closely together to help create a more sustainable 
global and domestic vaccine manufacturing base, keep-
ing in line with the Make in India initiative.
A jab in the right direction
• The $ 500 million that Gavi will provide India be-
tween 2016 and 2021 will go towards strengthening the 
existing immunisation programme, and ensuring the roll 
out of new vaccines across the country.
• 27 million Birth Cohort of over 1 million children 
under five die every year, despite reduction in child mor-
tality over the years.
• Share of global disease burden—~20% rotavi-
rus, pneumococcal and measles deaths
• 30% Congential Rubella Syndrome cases.
• ~ 25% cervical cancer deaths.
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First U.K. cybersecurity delegation to 
visit India
Ahead of Prime Minister NarendraModi’s visit to the U.K. 
next month, the British government will send the coun-
try’s first cybersecurity delegation to India later this week. 
The mission is a sign of Britain’s increasing focus on 
developing and exporting its high-end cybersecurity ex-
pertise, which coincides with Mr. Modi’s current push of 
digitising India.  
The delegation, led by Stephen Phipson, head of the U.K. 
Trade and Industry’s Defence and Security Organisation, 
will comprise heads of eight private companies which in-
clude large firms such as BAE Systems as well as small 
enterprises. Briefing Indian journalists, Mr. Phipson said 
that as a major actor in the global cyber security industry, 
Britain was keen to share that experience with countries 
such as India.
He drew a distinction between Britain’s strengths and that 
of Silicon Valley. Those are things that might be used in 
the higher end enterprisein a financial services or gov-
ernment type environment, protecting very valuable net-
works.   
The team will visit Mumbai and New Delhi from the Oc-
tober 11. They will attend a symposium in Mumbai on 
cyber security at which many Indian entities like the In-
dian Banks Association, BSE, the Mumbai police and 
several legal organisations will be present. In New Delhi, 
the group will attend CyFy— the Indian Conference on 
Cyber Security and the Internet in mid-October.From the 
government, they are slated to meet GulshanRai, India’s 
newly appointed cyber security chief.
“The U.K.’s cyber defence industry’s strength is that it 
has been built by scientists rather than IT specialists,” 
said Emily Orton of the Cambridge-based cybersecurity 
firm Darktrace, which was set up by mathematicians and 
former cyber-intelligence experts.
“The traditional approach of a wall around your network 
to keep threats off is outdated. Our approach assumes 
your organisation is compromised, and we work like the 
human immune system by learning and adapting.” She 
said that in India, cybersecurity for large public industrial 
control systems has a direct impact on the safety of hu-
man beings.  

India can learn from the U.K. experience in private-public 
collaboration in cyber security, said AnuKhurmi, cyber se-
curity adviso to Templar Executives. The company hopes 
to work with India in its training of 5,00,000 cyber special-
ists.  

World’s first automated mass crowd 
count done
Researchers have conducted the world’s first automated 
mass crowd count with the help of a software that can 
speedily scan aerial photographs of the crowd.
Counting large-scale crowd has been a long, tedious pro-
cess involving people examining aerial photographs one 
at a time. Each photograph had to be divided into sec-
tions and the examiners counted the number of heads 
per inch.
Now, the University of Central Florida (UCF) software 
promises to automate the process and cut down the time 
dramatically, from up to a week to 30 minutes, giving criti-
cal information to organisers while planning for events or 
responding to emergencies.
UCF’s test run was conducted in September when thou-
sands of demonstrators along a 3.2 mile stretch of Bar-
celona were calling for independence of the Catalonia 
province from Spain.
Using the new software, 67 aerial images of different sec-
tions were analysed.
The programme came up with a total count for each 
of the images within 30 minutes. The images and cal-
culations were then sent to PompeuFabra University in 
Spain, where statistics professor Albert Satorra led a 
team reviewing the data.Using UCF results for the im-
ages, they concluded the count for the entire crowd at 
about 530,000.

‘Zero Rating’ will enhance Net access: 
Zuckerberg
“Most of the folks who are pushing for Net neutrality have 
access to the Internet already. But the people who are 
not yet on the Internet can’t sign an online petition push-
ing for increased access to the Internet,” Mark Zucker-
berg, said.
Zero Rating is a practice by which Internet operators 
offer free data for specific applications.Reiterating his 
company’s missionary emphasis on enhancing access 
to the Internet in the developing world, including India, 
Mr. Zuckerberg argued that Facebook’s Free Basics and 
Zero Rating did not violate Net neutrality.
Mr. Zuckerberg distinguished zero-rating services from 
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other instances when companies charge different rates 
for services or when a telecom operator tries to give an 
advantage to its own services.It was for the latter that Net 
neutrality regulations were required, he added.
“What we are really trying to do is to use Free Basics as 
an open platform so that any developer who can give low 
bandwidth services for free can be zero-rated. That has 
been powerful, and provides a neutral platform without 
any filters from Facebook,” he said.
According to Mr. Zuckerberg, “Net neutrality is an impor-
tant principle. We do a lot of support in terms of regu-
lation.” He referred to Facebook’s support for the U.S. 
Federal Communications Commission Net neutrality reg-
ulations set in place earlier this year.
“Worldwide, Net neutrality provisions are being imple-
mented to prevent violations, but there is also the prior-
itising of zero-rating in order to enable access such as in 
EU recently,” he said.
Advocates of Zero Rating services have argued that this 
enables those offline to try online services, thereby bridg-
ing the digital divide. Strict advocates for Net neutrality 
argue that the principle calls for data to be treated equally 
and not discriminated or charged differently by user, con-
tent, platform or application, and zero-rated services thus 
violate the principle.
Facebook had rebranded its Internet.org platform to Free 
Basics, providing for basic Internet services after con-
verting it into an open platform recently, hiving off other 
futuristic projects under the larger umbrella of internet.
org.
Free Basics has partnered with Reliance Communica-
tions as the telecom service provider in India. Internet.
org had come under intense criticism from Net neutrality 
activists in India that it favours Facebook’s own services. 
Facebook representatives admitted recently that tweaks 
to the platform were a response to these attacks.
Mr. Zuckerberg said Free Basics was an “open platform 
that any developer can build something for regardless of 
who they are if they follow the basic rules”.
The platform would allow for any developer who can give 
low bandwidth services for free.And this was a powerful 
and neutral platform without any filters.
Internet access was dependent on availability, afford-
ability and awareness and Facebook’s Internet.org was 
focussed on breaking the barriers to connectivity, he said. 
He mentioned that Internet.org was now live in more than 
24 countries and had enabled access to the Internet to 
15 million people, of whom almost one million were from 
India.

Facebook is the world’s second largest Internet Compa-
ny in terms of market capitalisation and the largest social 
media firm.India provided the second largest user-base 
of Facebook after the U.S. with 130 million users, nearly 
one-tenth of the overall users.
However, Facebook’s annual report of 2014 says that its 
average revenue per user for the U.S. and Canada was 
nearly six times than that for the Asia-Pacific region (in-
cluding India), suggesting the importance of greater In-
ternet access in India for Facebook.

Microsoft picks Varanasi for 
experimental Internet pilot
Microsoft is not the only global technology major to ven-
ture into building a low-cost Internet infrastructure. Goog-
le received permission from the Indian government ear-
lier this month to provide Internet using large balloons 
that float 20 km above the earth’s surface. Facebook an-
nounced in October that it would launch a satellite next 
year in collaboration with the French company Eutelsat 
to provide low-cost Internet to 14 sub-Saharan African 
countries.
Microsoft wants to help build low-cost Internet infrastruc-
ture through a slightly different approach. “Because I feel 
that unless and until you have a sustainable model which 
local companies can deliver, I think that all these big tick-
et schemes won’t truly work. And that’s the kind of work 
we are pushing,” Mr. Nadella said.
Maharashtra Chief Minister DevendraFadnavis an-
nounced that his government was working with Microsoft 
to build “smart villages” in the State. “We plan to start 
work on building 50 smart villages by the end of 2016,” 
he said. “Arinsal will be the first smart village. It was infa-
mously known as the State’s malnutrition capital. We are 
changing that.”
Mr. Nadella said he was “optimistic about the rate of 
change of development in India.” “The progress we have 
made in the last 12 months of being able to realise some 
of these dreams, of saying let’s open up these new digital 
factories and data centres, speaks about what is possible 
in India because of all the structural reforms happening. 
We want more of course, but I am optimistic about the 
rate of change that’s happening, and about the rate of 
adoption.”
He spoke about how the Indian e-commerce story was 
no longer about start-ups, but about mega-scale. “To-
day, Indian e-commerce companies are competing with 
Amazon,” he said. “There is tremendous energy in the 
Indian start-up economy, but I don’t look at valuations of 
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start-ups; instead, I look at the quality, the impact, and the 
realisation of ideas.”
He said he was impressed with the culture of innova-
tion in India, and how it reflected that of Silicon Valley’s. 
“Products are the manifestation of an innovation culture,” 
Mr. Nadella said.
“As CEO, it is not just my job to push an innovation cul-
ture, but it should be the case with every employee.”
Mr. Nadella said his optimism about India came from what 
is happening in both the public and private sectors. “As 
a company, Microsoft is in it for the long term,” he said. 
“Because when you think about the country and about 
the trajectory, here is what I look at — what is happening 
not only in the government, but what is happening in the 
private sector, what is happening in the broader economy 
as a whole, and that’s where my optimism comes from.”

India’s Internet user base to touch 402 
mn by December, surpassing U.S.
The number of Internet users in India is expected to 
touch 402 million by December, a 49 per cent jump over 
last year, making India home to the second largest on-
line user base after China, according to a report released 
by Internet and Mobile Association of India (IAMAI) and 
IMRB International.
India, which currently has the third largest Internet user 
base in the world after China and the U.S., is also ex-
pected to overtake the U.S. and also will become the first 
country to have largest Internet users in a free market 
democratic setup, according to the report.
China leads the pack with more than 600 million Internet 
users. While Internet in India took more than a decade to 
move from 10 million to 100 million and 3 years from 100 
to 200 million, it took only a year to move from 300 to 400 
million users, as per the report.
According to the report, 71 per cent male and 29 per cent 
female are Internet users in India. The Internet usage 
among males has been growing at a rate of 50 per cent 
while it is growing at 46 per cent for female users.
The IAMAI-IMRB survey was conducted across 35 cit-
ies with more than one million population, including eight 
large metros and smaller cities, including Coimbatore, 
Jaipur, Lucknow, Ludhiana and Visakhapatnam.
However, in Urban India, the ratio between male to fe-
male Internet users is 62:38. Significantly, Internet users 
among females are growing at a rate of 39 per cent com-
pared to 28 per cent among males.
Interestingly, the report also reveals that out of all the In-
ternet non-users surveyed in the 35 cities as part of this 

study, 11.4 million non-users are willing to access the In-
ternet in the next one year and over 2/3rd of them intend 
to do so through mobile phones.

HelpMeSee unfolds cutting-edge 
technology to combat blindness
HelpMeSee, a New York-based non-profit organisation 
leading the global campaign to end cataract blindness, 
presented its breakthrough eye care technologies at the 
first-ever World Conference on Manual Small Incision 
Cataract Surgery (MSICS).
The conference brought together nearly 1,000 cataract 
surgeons from around the world who practice MSICS. It 
was held with the Eighth Annual Conference of the Inter-
national Society of Manual Small Incision Cataract Sur-
geons, an organisation that aims to improve outcomes 
of cataract surgery and provide better vision to more pa-
tients at an affordable cost.
Cataract blindness, a leading cause of blindness globally 
and in South Asia, is where the MSICS procedure first 
found widespread use. The procedure offers a high-qual-
ity and highly cost-effective method for treating cataract 
visual impairment and cataract blindness.
This innovation has altered and permanently changed 
the trajectory of hands-on human learning.HelpMeSee’s 
technology includes a focus on simulation-based learning 
to train tens of thousands of specialists needed to carry 
out cataract surgery in the developing world. Developed 
in partnership with Moog, Symphony Teleca, SenseG-
raphics and Insimo, the HelpMeSee Eye Simulator pro-
vides unprecedented haptic (sense of touch) feedback 
and uses advanced physics-based modelling to simulate 
the effects of live surgery.
“Large-scale training of cataract surgeons is the only 
way forward if we hope to tackle cataract blindness,” 
said Hina Patel, HelpMeSee’s Business Intelligence and 
Quality Assurance Lead.
Earlier, the organisation launched a mobile health, or 
mHealth, smartphone application, claiming that it could 
revolutionise eye care in the developing world. According 
to the app, workers can send cataract images and patient 
data to a health clinic almost instantly.

HAM to the rescue when new 
technologies failed
At a time when the latest technology rendered ineffective 
by incessant rain in Chennai, the old fashioned radio op-
erators in their new avatars in the city came to the rescue 
of many who were stranded in Chennai.
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The  officials of the Karnataka Urban Water Supply and 
Drainage Board (KUWSDB), who temporarily converted 
their centre into a Chennai flood control room, request-
ed HAM (Amateur radio) operators to join relief efforts. 
Within an hour, the repeater set up in UB City, which was 
provided with ECHO link technology to ensure that any-
one one in the globe can get access to this station—was 
linked to the one in Yercaud, which was then linked to 
the Chennai repeater. While nine HAM operators sat in 
the control room in the city, a further 25 people were sta-
tioned in Chennai.
On the importance of HAM radio, an official from KU-
WSDB said: “Coordination was a problem as most of the 
lines were blocked. So, we used and are still using HAM 
radio operators.”Though the repeater in Bengaluru was 
set up for disaster management, the government had not 
previously sought the help of HAM operators.

SBI’s new debit cards to have EMV chip, 
pin security
Country’s largest lender State Bank of India will issue 
EMV chip and pin based debit cards to its new customers 
to ensure enhanced secure transactions.
EMV chip and pin feature protects against skimming and 
card transaction frauds.All SBI customers opening ac-
counts with the bank hence forth will receive this EMV 
chip and pin-based debit cards. Existing customers can 
also request for upgrading their card by visiting their 
home branch against payment of nominal fee.
With this, SBI has become the first large bank to issue 
100 per cent EMV cards compliant with RBI’s directive on 
Security and Risk Mitigation Measures for Card Present 
and Electronic Payment Transactions. The latest offering 
will allow consumers to transact securely at Point of Sale 
terminals. 

Now a mobile app to net data on 
fish-catch
The process of getting fish-catch data related to inland 
fisheries is expected to get revolutionised with the devel-
opment of a mobile-based application. The simple mobile 
app has caught the attention of the scientific community 
as it involves fishermen, who are the main stakeholders, 
in collection of the fish-catch data instead of the normal 
practice of involving officials.
The app, which has been developed by the Central In-
land Fisheries Research Institute (CIFRI), is being used 
on a trial basis to get details of fish-catch in Karnataka. It 
is being used on an experimental basis in Tunga reser-

voir in Shivamogga and Manchanabele reservoir in Ra-
managaram district for nearly a year.
Presently the process of getting the fish-catch data in-
volves physical visits by scientists or officials to the water 
bodies. But there is no authentic fish-catch data, espe-
cially on continuous basis, for the inland water bodies. 
This is because of the huge number of water bodies, their 
distant location and the difficulty in last-mile connectiv-
ity. What has further complicated the task is the severe 
shortage of manpower in the government establishments 
to make such visits.
The CIFRI has identified a few fishermen and women 
who can read, write and send the data. They have been 
designated as Fishery Friends who will upload the data 
on the mobile phone on the different types of fish caught 
in the water bodies assigned to them. All that they have to 
do is to type the numbers against the names of different 
fish varieties. As soon as the uploading of data is done, it 
is automatically recorded in the central server.
The feedback has been good so far. In fact, the fisher-
ies’ friend in Manchanable is a fisherwoman, who is the 
secretary of the local fisheries association, who has been 
handling the responsibility well.The CIFRI will take a call 
on extending this mobile app-based data collection to 
other parts of the country after studying the pilot project 
for some more time and after fine-tuning it, he says.

Government pauses software patenting 
norms
The Indian Patent Office has put in abeyance new guide-
lines on examination of computer-related inventions 
(CRIs) such as software programmes.After the guide-
lines amending relevant provisions were out in August, 
several associations strongly opposed the move saying 
the norms are ‘detrimental’ to the domestic IT sector.
“In view of several representations received regarding 
interpretation and scope of Section 3(k) of the Patents 
Act 1970 (as amended), the guidelines for Examination 
of Computer Related Inventions (CRls) are kept in abey-
ance till discussions with stakeholders are completed and 
contentious issues are resolved,” the Controller General 
of Patents, Designs and Trade Marks said in an office 
order.
According to the Section 3(k) of the Indian Patents Act, 
a mathematical or business method or a computer pro-
gramme per se or algorithms are not inventions.Experts 
said the guidelines issued in August could place the In-
dian software industry at the mercy of multinational cor-
porations.
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“In India, software has a copyright protection. Computer 
software should not get patent protection as it will make 
life of software developers difficult. It will also lead to 
more and more litigations,” National Intellectual Property 
Organisation (NIPO) President, T.C.James, said.
Mr. James said big companies from countries such as 
the U.S. are lobbying hard for patent protection for soft-
ware in India.
Welcoming the order, Software Freedom Law Centre 
(SFLC), a non-profit organisation, said irregular patents 
to software will put shackles on innovation, thus poten-
tially affecting startups.
“Boundaries of these patents are hazy and research 
has shown that this leads to increased litigations,” SFLC 
Counsel PrasanthSugathan said in a statement. He also 
pointed out that, in India, over 95 per cent of these ir-
regular patents have been granted to foreign entities. 

‘Cyber security is no longer just about 
protection’
The nature and scale of threats organisations are fac-
ing have changed the dimensions of cyber security. It’s 
no longer about protection alone, but also about hunt-
ing down new malware, saysBrian Dye, Corporate Vice-
President, Intel Security Group-General Manager, Cor-
porate Products. Excerpts from the interview with Mr. 
Bye:
Threat defence lifecycle
The industry has moved from ‘protection’ to ‘threat de-
fence lifecycle’. This involves protection (keep the bad 
guys out), detection (find them when they have got in-
side the network) and correction (stop them before they 
do the damage). Once malware gets in, which could 
take minutes to hours, they will be there for months. That 
is when they get past the defences, and search the net-
work for required information.
Attack lifecycle
The attack lifecycle is about 100 days; that is the time 
when the protection has been bypassed to when it has 
been fully contained. If we can bring that time from 100 
days to sub-one hour, we are changing the game.
Scale of attacks
Let me give you some numbers. One large organisa-
tion was attacked in the previous 12 months 330 billion 
times. That turned into 30,000 security events that had 
to be investigated and 3,000 security incidents that had 
to be responded to. Even a 0.001 per cent change in 
protection effectiveness can be damaging.
The security team is outnumbered. For example, a com-

pany that does hacking has over 200 people, but on the 
other side, an organisation of 10,000 employees has 15 
people for security. That means, 15 people are playing 
defence against an attack mounted by over 200 people.
Vulnerable CEO
The number one attack vector has been phishing for 
several years. A quiz conducted by Intel Security in April 
this year showed that 97 per cent of people globally 
were unable to correctly identify phishing emails. Top-
rung executives are very vulnerable. One, they get more 
important emails; two, due to paucity of time they spend 
pay less attention and time on each mail.
On automation
There are run-of-mill attacks in huge volumes, and there 
are a small number of highly targeted attacks.
The trick is to automate the fight, so the security team 
can focus better on the targeted attacks.
The definite threats are blocked. There are also the 
“may-be-a-threat” kind of malware, which are routed au-
tomatically to a system that has a lot of information. We 
put them into an operating system environment not your 
laptop, and we let it run and find out what it does. The 
solution automatically detects the threat, categorizes it, 
and blocks it; protecting the organization from a range 
of attacks.
Safety of cloud
Safety depends on how the user behaves. An additional 
layer of security is one solution. Suppose a company 
has a policy of using only one cloud server. Let us call it 
A. If an employee logs into another cloud service B, he 
is notified that it is not the approved application. He is re-
directed to A. When he logs into A, we create a McAfee-
protected folder, with an additional layer of encryption. 
We have the technology to differentiate between con-
fidential information and personal data. While personal 
data can be stored wherever a user wants, the confiden-
tial information can be put only in the secure folder.

Fear of Facebook colonising digital 
space looms over IT capital
Bengaluru, the information technology capital of India, is 
vehemently opposing social network Facebook’s contro-
versial Internet service as it fears a ‘digital colonisation 
by the West.’
The people opposing Facebook Internet service, called 
Free Basics, include startup entrepreneurs, students, 
activists and tech employees. Most of them are based in 
Bengaluru, which is home to approximately 3,100–4,900 
active tech startups and is ranked 15th-best startup eco-
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system in the world.
They said India has just woken up to the advantages of 
mobile Internet and any such splitting will create a ‘have 
versus have not’s list’ in the country.
“At the start of startup India revolution, we cannot have 
some Indian developers and entrepreneurs blocked by 
large corporates to access consumer,” said Vijay Shek-
har Sharma, founder of mobile Internet company One97 
and mobile payments firm Paytm. “If telecom operators 
are allowed to split Internet, it will be a near death expe-
rience for Indian startup eco system.”
SaveTheInternet.in, an Indian web petition portal to sup-
port the principle of net neutrality in India, is also very 
actively opposing Free Basics.
Free Basics allows customers to access selected social 
networks, and services like healthcare, education and 
job listings from their phones without a data plan. How-
ever startup entrepreneurs are opposing the service. 
They said that it violates net neutrality, a concept that all 
Internet traffic should be treated equally.
Net neutrality requires that the Internet be maintained as 
an open platform, on which network providers treat all 
content, applications and services equally, without dis-
crimination. This is emphasised by over 60 groups and 
experts across the world on www.thisisnetneutrality.org.
The practice of zero rating (toll-free data or sponsored 
data) is not compatible with this (net neutrality), since 
it allows companies to act as stronger gatekeepers and 
discriminate against the open Internet.Free Basics de-
velopers can’t innovate on technology without the per-
mission of Facebook, experts said. Telecom operators 
and Facebook also need to approve services. Entrepre-
neurs say there is a need for unbiased, equal Internet 
that treats all developers same.
“No developer should need to take a license or apply to 
someone to bring new idea to Indians or anyone in the 
world,” said Mr. Sharma of Paytm. He said any segrega-
tion of the Internet into fast and slow, free or paid, app 
or web will undermine Prime Minister NarendraModi’s 
digital India program.
VoIP
A key aspect of the Internet is that a user can choose 
to visit any website and access any service. In Free Ba-
sics, Facebook has decided voice over Internet protocol 
(VoIP) and video are not good for users, so they will not 
have them.
Since Google hasn’t signed up as a partner with Face-
book, users cannot access it. This also includes any of 
the billions of websites that haven’t partnered with Fa-

cebook.
“In sociology, this locus of decision-making ability is 
called ‘agency’,” said KiranJonnalagadda, founder of 
Bengaluru-based tech community HasGeek and one of 
the key members of the SaveTheInternet.in campaign.
He said Free Basics shifts ‘agency’ (who has decision 
making rights) from the end user to Facebook. But In-
dia’s constitution guarantees ‘agency’ to each citizen, 
which is why they have fundamental rights and universal 
franchise. “Free Basics wants to take it away,” said Mr. 
Jonnalagadda.
Experts say even more worrying is the fact that Face-
book wants this right to take away agency enshrined in 
law. This is why they’re lobbying Telecom Regulatory Au-
thority of India (TRAI) so heavily. While Facebook may 
claim to be benign, once it is legally approved, others will 
abuse it for private gain, according to the experts.
“This is why we’re calling it ‘Digital Colonialism, the ex-
ploitation of resources while denying rights,” said Mr. 
Jonnalagadda.
He is also of view that Free Basics, like all forms of zero 
rating, comes from the same school of thought that con-
siders a ‘benevolent dictatorship’ better than democracy 
for progress.
“In India we’ve seen this taken to the extreme once with 
the emergency. We don’t want any further evidence of 
the harm possible,” said Mr. Jonnalagadda.
Sharad Sharma, co-founder of Bengaluru-based soft-
ware product think tank iSPIRT said that it is fine for 
companies to sponsor free access to their Internet in 
general. “But, consumers should have choice of us-
ing any telco provider and still get the benefit,” said Mr. 
Sharma.
Facebook had earlier collaborated with telecommunica-
tions company Reliance Communications to provide its 
proposed ‘Free Basics’ plan. However, TRAI has told 
Reliance Communications to delay the launch of Free 
Basics.
Special deal
Mr. Sharma of iSPIRT said telecos should not have spe-
cial deal like the partnership between Reliance Commu-
nications and Facebook to provide free Internet. “This vi-
olates the fundamental net neutrality principle,” he said.
He said companies should pay money, data time or any-
thing else to the consumer directly by using tools such 
asGigato, a data-sponsoring app. These tools reimburse 
users for data without violating the net neutrality.
Meanwhile, India also witnessed street-level protests in 
Gachibowli, a major IT suburb of Hyderabad. The pro-
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testors were sitting under a tent and were trying to dis-
credit Facebook’s Free Basics initiative.The Free Soft-
ware Movement of India (FSMI) organised protests in 
several towns across Telangana and Andhra Pradesh 
with a demand to scrap it.
The members are trying to convince people about their 
stand through various social media initiatives. They said 
people who have signed up to support the online cam-
paign of ‘Free Basics’ can reverse their decision by visit-
ing their website ‘saynotofreebasics.fsmi.in’

Now, a social robot receptionist
At Nanyang Technological University, Singapore, current 
research on robotics has yielded interesting results. The 
university now has social and telepresence robots that 
can interact with people and converse intelligently.
The latest example of a social robot that has been de-
veloped at the university is Nadine. Being humanoid with 
soft skin and brown hair, Nadine looks at you in the eye 
when speaking and responds in a human voice. She 
even remembers the conversation when you interact 
with her the next time.
In a news release, Professor Nadia Thalman, creator of 
Nadine from NTU’s School of Computer Engineering list-
ed these social robots among the media innovations that 
companies can leverage for commercialisation. Social 
robots may have a wide range of applications.
“Robotics technologies have advanced significantly 
over the past few decades and are already being used 
in manufacturing and logistics. As countries worldwide 
face challenges of an aging population, social robots 
can be one solution to address the shrinking workforce, 
become personal companions for children and the el-
derly at home, and even serve as a platform for health-
care services in future,” explained Prof Thalmann in the 
news release.
EDGAR, on the other hand, is a telepresence robot. 
Such robots can be controlled by a user sitting in a re-
mote location in front of a webcam and the controls. ED-
GAR would mimic the gestures of the person in front of 
the webcam, such as raising and lowering hands, and 
the face and facial expression of the person would ap-
pear on the face of the robot. Apart from this, the tel-
epresence robots can also deliver lectures based on 
prepared texts and interact with people, and even make 
witty comments.
The EDGAR represents three years of R&D. It is be-
lieved that such robots can come in useful in education.

Be vigilant so no one culture dominates 

others: Technology Vision 2035 
document
Against the backdrop of intolerance debate in the coun-
try, the Technology Vision 2035 document released by 
Prime Minister NarendraModi says people should be es-
pecially vigilant that no one culture is able to dominate 
others.
Stating that diversity in culture and languages is a key 
defining feature of India, the Technology Vision 2035 
prepared by the country’s technology think-tank also 
said that caution has to be exercised to ensure that 
technology-guided cultural practices enrich the existing 
cultural diversity of the nation and do not replace it.
“Diversity in culture and languages are a key defining 
feature of India. These are at the very core of India’s 
existence and are its very soul, giving our country its 
various hues of differences and harmony and making us 
a vibrant nation,” said the document prepared by Tech-
nology Information, Forecasting & Assessment Council 
(TIFAC), an autonomous organisation under the Depart-
ment of Science and Technology.
Stating that vision for India in 2035 cannot be complete 
without envisaging how this core aspiration-expectation 
would influence or be shaped by the realities of that 
time, it said regarding cultural diversity and vibrancy, we 
would like India to be “as advanced as possible techno-
logically and as rooted as possible culturally.
“Cultural diversity and vibrancy is one among the twelve 
prerogatives that should be available to each and every 
Indian,” said the vision document released by Mr. Modi 
at the inaugural session of the 103rd Indian Science 
Congress in Mysuru.
It also said ensuring the attainment of these preroga-
tives is the core of our technology vision for India.Noting 
that cultural practices have very strong tendencies to in-
fluence us, it said, more often than not these influences 
are subtle and hidden and this is where the power of 
cultural practices truly lies.
“We need to be especially vigilant that no one culture is 
able to dominate others. Ever since the invention of the 
printing press, the advancement of technology in society 
has tended to promote monocultures.”
“Caution has to be exercised to ensure that technology 
guided cultural practices enrich the existing cultural di-
versity of the nation and do not replace it,” it said.
However, given the right direction, technology could help 
us in preserving and enhancing the rich cultural diversity 
of India.Properly deployed, cultural diversity is a national 
asset and power multiplier.
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ICRISAT introduces finger millet as mandate 
crop
Finger millet, which figured among the six small millets 
in research portfolio of the International Crops Research 
Institute for the Semi-Arid Tropics (ICRISAT), has now 
been formally made its mandate crop.
“Finger millet has always been within our mandate crops 
but we want to provide greater visibility to this nutri-ce-
real that offers so much to smallholders in the form of 
economic opportunity and to consumers [including farm 
families] in the form of improved nutrition,” said ICRISAT 
Director-General David Bergvinson.

The ICRISAT genebank holds nearly 6,000 finger millet 
germplasm accessions from 24 countries, conserved for 
use in research and development, according to a release.
Improved varieties
Among the ICRISAT projects that focus on finger millet, 
the Harnessing Opportunities for Productivity Enhance-
ment of Sorghum and Millets in Sub-Saharan Africa and 
South Asia (HOPE) project funded by the Bill & Melin-
da Gates Foundation is showing encouraging results 
in improving productivity of finger millet and household 
incomes in East Africa. This was achieved by enabling 
farmers to adopt improved varieties and associated ag-
ronomic practices and linking producers to both input and 
product markets. 
In Malawi, the introduction of three finger millet varie-
ties highly valued by farmers is expected to resurrect a 
crop that had ‘disappeared’ from the southern region of 
the country. Farmers wanted access to seeds of Gulu E, 
ACC 32 and KNE 1124 varieties, so that they can start 
growing the crop again, ICRISAT stated.

According to ICRISAT, finger millet variety U15 is the most 
preferred for its early maturity and grain colour, while IE 
3779 is preferred for its resistance to blast disease and 
tolerance to lodging. Through a multi-institutional collab-
oration, ICRISAT scientists in East and Southern African 
region have generated a whole genome sequence of fin-
ger millet. In Karnataka finger millet is among the climate 
smart crops that figures high on the agenda of the gov-
ernment. The other mandate crops of ICRISAT are sor-
ghum, pearl millet, chickpea, pigeon pea and groundnut.

A third of India’s soil degraded: experts
A third of India’s soil was degraded, and this could cast a 
shadow on the sustainability of agriculture in near future. 
Land degradation is posing a major threat to India’s food 
and environmental security, resulting from the loss in the 
biological or productive capacity of soil.
FAO representative in India Shyam Khadka said that 
Land degradation, mainly caused by natural processes 
such as wind or rain, is often exacerbated by human ac-
tivity such as deforestation and urbanisation. It is closely 
intertwined with climate change and biodiversity loss.
According to estimates of the Indian Council of Agricul-
tural Research (2010), of the total geographical area of 
328.73 mha, about 120.40 mha is affected by various lev-
els of land degradation.
Experts said that as water and wind erosions were wide-
spread across India, some 5.3 billion tonnes of soil got 
eroded every year. Of this, 29 per cent was permanently 
lost to the sea, 10 per cent was deposited in reservoirs, 
reducing their storage capacity, and the rest 61 per cent 
got shifted from one place to another. Excessive use of 
chemical fertilisers, especially in the north-western parts 
of the country, was one of the major reasons for soil deg-
radation.
In addition, imbalanced nutrient application, injudicious 
use of pesticides, intensive cropping system, decline in 
soil biodiversity and depletion of organic matter in soil 
were some areas of concern requiring urgent attention, 
experts said.
R.B. Singh, Chancellor of Central Agriculture University, 
cautioned that by 2050, the world would have 9.6 billion 
people and most of the “bulge” would come from India, 
China and South Asia. “Can we feed such a large popu-
lation that will need 60 per cent more food? The answer 
lies in the quality of our soils,” he said.
FAO assistant director-general Kundhavi Kadiresan 
called for greater awareness of soils as it had a direct 
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bearing on food security. “We need an integrated man-
agement approach that links policies and programmes to 
farmers,” she said. Agricultural practices should be man-
aged in such a way that they preserved the soil and not 
degrade it, she said.
Ajay Jakhar, chairman of the Bharat Krishak Samaj, 
blamed scientists for having failed the farmer. “They have 
not been able to convince policymakers of the gravity of 
today’s soil health and its consequences.”

Salvaging of red sanders an uphill task
Salvaging of the felled red sanders trees during the last 
several years in Seshachalam biosphere spread over six 
lakh hectares is viewed as a Herculean task by the forest 
officials, though the logs are expected to fetch the gov-
ernment several hundreds of crores of rupees.
Senior officials of the forest department and Red Sanders 
Anti-Smuggling Task Force (RSASTF) said that though 
Andhra Pradesh Chief Minister N. Chandrababu Naidu 
urged the officials concerned to give priority to the ‘sal-
vaging operation,’ the exercise remains shelved for now 
due to shortage of staff.
The field survey of the forest and task force personnel 
combing the Seshachalam hills from Talakona waterfalls 
in Chittoor district to the Lankamala forest in Kadapa 
district had noticed that thousands of trees were being 
ravaged by the hired woodcutters. After felling the trees, 
the woodcutters take away the trunks with lengths rang-
ing from eight to ten feet, but leaving behind the rest of 
the trees, including its branches and thin logs. Members 
of the combing parties observe that thousands of such 
branches lay strewn in the thick jungles.
With the Seshachalam hills still rich with red sanders 
trees, the smugglers have so far not laid their focus on the 
branches left behind, but eye the live trees. The woodcut-
ters too get paid by their employers for procuring the core 
part of the trees, from base to the trunk, even with rough 
specifications of length, weight and girth.
A senior official said the Chief Minister, during his re-
view meetings, asked the forest department to focus on 
salvaging the logs left behind. It is believed that these 
also have much commercial value following incidents of 
smuggling of red sanders powder and small artefacts.
The logs could amount to several thousand tonnes spread 
over a vast area, deep inside the forests. However, the 
officials have not yet taken steps to shift the material to 
their area godowns, as it involved the labour component. 
The department is already facing nearly 50 per cent of 
staff crunch in the field. Considering transportation of the 

labourers and wages involved, in addition to vehicles, the 
officials maintain that salvaging mission could be a reality 
only when a policy comes into force.
The field level officials felt that the presence of deadwood 
in heaps in the deep forests could emerge as potential 
contributory factors for forest fires in Seshachalam hills, 
particularly from February till June every year.

Agriculture Ministry launches two mobile 
apps for farmers
In a bid to let farmers harvest the best of mobile technol-
ogy, the Agriculture Ministry launched two mobile apps 
for farmers here.
The app—Crop Insurance—would help the farmers not 
only to find out complete details about insurance cover 
available in their area but also to calculate the insurance 
premium for notified crops, coverage amount and loan 
amount in case of a loaned farmer.
The other app— AgriMarket—could be used by the farm-
ers to get the prices of crops in the market (mandi) within 
50 km radius of the device and other mandis in the coun-
try. 

Punjab battles yellow rust disease in wheat
Yellow rust is a fungal disease which turns crop’s leaves 
yellowish and stops photosynthesis. With incidence of 
yellow rust disease spotted on the wheat crop in parts 
of Punjab, the Agriculture Department is leaving nothing 
to chance to ensure the spread of disease doesn’t go 
beyond control.

Punjab government and the agriculture department had 
faced the wrath of farmers over the cotton crop failure 
during the Kharif season this year and hence, the agri-
culture officials are already in fields suggesting remedial 
measures.
It is in a very limited area that crop has been affected as 
of now, but personnel are not taking any chances and the 
team of experts have reached the fields to monitor the 
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situation.
Yellow rust is a fungal disease which turns crop’s leaves 
yellowish and stops the photosynthesis. Though the dis-
ease has recurred over the years in the HD 2967 vari-
ety of wheat, farmers in Punjab have sown this variety in 
over 75 per cent of the total sown area this season over 
35 lakh hectare. Farmers in Punjab predominantly go for 
HD 2967 variety of wheat as it is a high yielding variety.
Yellow rust cannot be ignored as it can spread quickly 
and can cause severe losses in crop yield, if not checked 
in time. However, at this stage it is not threatening. Nota-
bly, this is not the first occasion when the wheat crop in 
parts of Punjab has been attacked by yellow rust with the 
sub-mountainous districts of the State affected last.
Advised diversification
To pre-empt the occurrence of the disease, based on pre-
vious years, experiences, experts and scientists from the 
Punjab Agricultural University (PAU) had already asked 
farmers to diversify from HD 2967. PAU experts had 
advised farmers to adopt new varieties especially PBW 
677, HD 3086 and WH 1105 for cultivation under irrigated 
timely sown conditions. Also, agri-scientists have been 
suggesting farmers to avoid risks associated with mono-
culture and asking them to grow more than one variety in 
their field.

After honey, it’s cashew’s turn to go organic
The Girijan Co-operative Corporation (GCC), leader in 
marketing organic honey, is now venturing into organic 
cashew with the support of the Integrated Tribal Devel-
opment Corporation (ITDA), Rampachodavaram, in East 
Godavari district of Andhra Pradesh.
Cashew farming is the major source of income in the re-
gion. The ITDA is making efforts to set up Organic Agri-
culture Producers’ Societies at the village level and de-
velop them like Dwacra groups at the mandal level.
Payments will be made in bio-metric system and techno-
logical partners will be set up. Loans will be sanctioned 
by the GCC and ITDA will also extend support for socie-
ties.
Farmers can store their produce in godowns. Purchas-
ing centres will be set up in villages apart from existing 
sales points. Tribal farmers can make use of organic cer-
tificates to avoid problems in transporting products from 
procurement centres to clusters.
MoU signed
The GCC has signed an MoU with the Kerala-based 
Olam Company, which will give organic certificates to 
tribals and it will pay a premium of Rs.2 per each kg of 

organic product for the farmers who are having the cer-
tificate.
Mr. Babu said cashew crop was cultivated by tribals in 
Rampachodavaram on about 40,000 acres and they 
were not getting profitable price owing to lack of proper 
marketing. In 4–5 mandals the cashew cultivation was 
high.
Initially, area would be earmarked for cultivating 10,000 
tonnes of organic cashew.
However, businessmen are differing with the idea of or-
ganic cashew. They support the idea of eliminating mid-
dlemen between tribals and industries. However, ac-
cording to them, there is no such thing called organic or 
inorganic in cashew as cashew gardens will not need 
more pesticides. Organic tag is only to create brand im-
age.

Studies on use of banned pesticides 
questioned
The Crop Care Federation of India (CCFI) and Indian 
Council of Agricultural Research (ICAR) have raised 
questions about the authenticity of two research papers 
published by researchers from Jawaharlal Nehru Univer-
sity, regarding Indian farmers using banned pesticides for 
crop protection.
Addressing a press conference, CCFI’s chairman Rajju 
Shroff said: “We have urged the President of India to or-
der an inquiry into the two studies that are a part of a PhD 
thesis work and have been published abroad. We have 
asked the university to share the laboratory data under 
the RTI, but it’s not being shared, raising doubts on the 
authenticity of these studies.”
The two studies on which the inquiry is being sought are: 
“Assessment of the concentration, distribution and health 
risk of organochlorine pesticide in Momordica charantia 
grown in Periurban region of Delhi, India” and “Health 
risk assessment of organochlorine pesticide exposure 
through dietary intake of vegetables grown in the periur-
ban sites of Delhi, India”.
K.K. Sharma, national co-ordinator, All India Network 
Monitoring Pesticides Residues, ICAR, said the findings 
in these studies were in stark contrast to those by labora-
tories functioning under the ICAR and accredited by the 
National Accreditation Board for Testing and Calibration 
Laboratories.
“We (ICAR) have sent three letters to the university de-
manding raw data. But, the latter is still dodging,” he said.
He said that the ICAR’s monitoring studies found vegeta-
ble samples carrying 2-3 per cent of pesticide residues 
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above the maximum residue limits (MRL) while the university study claimed 100 samples exceeding the MRL.
“Such studies, published outside India, negatively affect the image of the Indian agriculture industry. It is an accepted 
protocol and mandatory for any laboratory to maintain all laboratory records including gas chromatography readings 
for challenge inspection and verification post-publication,” he said, adding that the citizens of the country had the right 
to seek the laboratory data.
Farmer leader Krishenbir Chaudhary said farmers in India adopted best farming practices and it was wrong to say 
that they used banned pesticides.



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 04

News of Oct.-Dec. 15

Visit Aspirantforum.com for guidance and study material for IAS Exam.

Vo
l. 

04
 O

ct
-D

ec
.

Helped by gut bacteria, worms boost 
immunity
Researchers have discovered how intestinal worms 
cross-talk with gut bacteria to help boost the immune 
system.
Intestinal worms infect over two billion people across the 
world, mostly children, in areas with poor sanitation. Ac-
cording to researchers, despite causing serious health 
problems, worms can actually help the immune system 
of its host as an indirect way of protecting themselves.
Intestinal worms belong to a larger family of helminths, 
which are large multi-cellular parasites that can cause 
chronic infections in their hosts. Because of their long 
co-evolution with mammals, helminths have developed 
a close relationship with their host’s immune systems, to 
the point that they can regulate the host’s immune sys-
tem in beneficial ways.
For example, helminths can ameliorate diseases such as 
allergic asthma. However, very little is known about how 
helminths modulate the immune system.
Microbiome pathway
Nicola Harris at Ecole Polytechnique Federale de Laus-
anne in Switzerland has now shown that the anti-inflam-
matory activity of intestinal helminths involves cross-talk 
with an unexpected agent: the gut’s bacteria, also known 
as the mi0crobiome. In this study, the researchers looked 
at the effects of helminths that infect pigs.

China’s Xi calls for cooperation on Net regula-
tion
Chinese President Xi Jinping on Wednesday urged gov-
ernments to cooperate in regulating Internet use, step-
ping up efforts to promote controls that activists complain 
stifle free expression.
President Xi’s government operates extensive Internet 
monitoring and censorship and has tightened controls 
since he came to power in 2013.
Speaking at a government-organised conference attend-
ed by executives of global and Chinese Internet compa-
nies, Mr. Xi called for creating a global governance sys-
tem to reflect the wishes and interests of all countries.
He said that would help fight online crime and terrorism 
and promote healthy development of the Internet.
The Chinese President’s comments reflect the growing 

assertiveness of China’s ruling Communist Party in pro-
moting its own vision for how to regulate global finance, 
technology, news media and other matters.
The second annual World Internet Conference in the 
south-eastern city of Wuzhen in Zhejiang province, where 
Xi once was provincial party secretary was organised by 
the Cyberspace Administration of China, the Cabinet 
agency that enforces Internet controls.
During the conference, the human rights group Amnesty 
International appealed to technology companies to resist 
Chinese initiatives that might curb freedom of expression 
or worsen human rights abuses

‘Most phishers in bank fraud cases from 
north’
Even as a large number of gullible bank customers con-
tinue to lose their money to phishing or ATM card fraud 
cases, the investigation has led the police to States in 
north India, including Jharkhand.
According to Ishaan Sinha, a cyber crime investigation 
specialist, fraudsters posing as bank representatives had 
been making calls from different towns in north India, par-
ticularly Jamtara in Jharkhand. A large number of people 
in Jamtara were engaged in this activity. SIM cards used 
to contact the victims seeking their debit, credit or ATM 
card details on the mobile were procured, in most of the 
cases, through fake identification documents. Though 
many persons were trapped in Jamtara and other towns 
of the region, the menace is growing. All persons caught 
phishing were not engineers or techies.
Criminals we have caught in the past include people who 
have passed only class five. They are freaks or script kid-
dies, who learn a few techniques and apply it on various 
targets. Out of 10, even if they succeed in five, they make 
enough money. A few gangs were also operating out of 
Noida in Uttar Pradesh and towns in Bihar.

Your body, your temple
The human body is an amazingly intricate and deep eco-
system revolving around the mind. It is controlled by the 
mind, yet retains its power to influence it strongly. Much 
has been written about this connect, but the symbiosis 
plays out on a daily basis in much more mundane ways 
than one realises.
It takes relatively little to upset the intricate working of 
the complex mechanism that is the body. What we often 
forget is that it does not take much to ensure a reason-
able homeostasis and provide inputs to keep it working 
smoothly. We often think the effort is larger than what it 
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actually is, preventing us from taking the first steps. What we don’t do is think about the ways we abuse the body on 
a daily basis, yet we endlessly ponder over taking necessary steps to keep it healthy, constantly carving out escape 
routes.
Being healthy and fit should first be understood — it is the ability to live a complete life and be able to perform all ac-
tions fluidly, free from discomfort, pain and disease. The body should be strong enough to cope and repair itself effec-
tively as and when the need arises. Wear and tear is normal and happens at the cellular level on a daily basis. Sure, 
there will be occasions when this deviation is larger or more serious. But in each case, the body should intuitively be 
a facilitator and friend, not an inhibitor or foe. This is true across age groups and fitness levels. From elite athletes to 
common people, this reality is constant and efforts should be taken for this. All other ideas of fitness are derivatives 
of this, to be built upon later.
Health is a comprehensive concept that requires all components to perform in sync to give a certain end result. A 
weak link is a weak chain—Period. The body degenerates if it is not tended to properly. Efficiency of movement is 
lost. Use it or lose it. The number of people battling chronic pain, discomfort and lifestyle diseases is enormous and a 
stark reminder of this adage. The fact that this is afflicting people at younger ages is frightening.
We have all fallen ill at some time or the other. What has that felt like? Our first desire is to get well before doing any-
thing. The drive to work or even do daily chores takes a beating. The mind becomes preoccupied with the unhealthy 
body. Physical recovery is instantly accompanied by a happier frame of mind.
The silver lining is that the body is all it needs. It can be challenged on a daily basis in a number of ways to make it 
stronger and healthier. And the solutions are easier than you imagine. You need to first decide that you are in charge. 
And recognise that you need to give yourself time to break old patterns, adopt new ones, and stick with them till they 
become a habit. Take small but sure steps. Build progressions realistically. Recognise that a body not used to being 
challenged will resist. But it will bend and yield if you persist. And then it will be yours to plough. The mind and body 
trained together become a powerful force, encouraging each other.
What separates the doers from wishers is this realisation and then the dedication to getting the best of themselves, for 
themselves. We are a function of this truth. Ignore it and no matter what you think, you are not doing justice to yourself 
and therefore not delivering your best to the world. All it takes is a little to start, then a little more to keep going, and 
then it does not take long to break barriers.
If you are not at your best, what are you doing with your time and effort? What is worth more than a healthy body and 
mind? Movement is fundamental to everyone. By choosing to shun it we are going against our essence. Irrespective 
of age and the ageing process, the body demands movement. The nature and intensity of movement may change, 
but its need does not. The more we treat the body as a sum of its parts and accept that each part has an important 
role to play, the better we age and defy pain and illness. That alone is reason enough to adopt activity.
Everything in life takes a thought and then a push. So it is with the pursuit of health. Look for solutions that will help 
you break the inertia. Reach out to those who are already on the journey. Discipline needs to be inculcated, it does 
not happen overnight. Set short, medium and long-term goals with a time frame. Don’t wait for next week or month 
to start.
Today is good, even if half of it is over. Make a full commitment, not a part-promise. And ask yourself, if some people 
can do it, why can’t you? Seek whatever help you need to get going. It does not have to be a lonely, difficult and suf-
focating journey. It could land up being the best chapter of your life with new friends and new sources of inspiration 
along the way.

A silent stealer of vision
If the eye is red, do not presume it to be ‘Madras Eye.’ It could be fungal infection, warn ophthalmologists. The grow-
ing incidence of loss of vision, especially among those involved in agricultural and allied activities, due to ulceration 
of the cornea is threatening to become a major health issue.
Till recently, the focus was on management of cataract. Now, ophthalmologists come across more cases of loss of 
vision caused by ulceration. It was M. Srinivasan of Aravind Eye Hospital who first identified fungus as the blindness-
causing agent than bacteria in the region.
Most of the injuries are caused in the field while threshing paddy, drying onion or handling produce in godowns. Many 
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of the patients with fungal keratitis are workers in onion and groundnut godowns. The onion flake is sharp and cuts 
the eye and plants a fungus. Whenever there is irritation of the eye caused by dust, the eye should be irrigated with 
clean water.
Since a foreign body in a farm is laden with fungus, irritation of the eye should not be ignored. If the irritation persists, 
the person should visit the nearest primary health centre where ophthalmic technicians are available. He should not 
buy over-the-counter medicines.
As farm workers do not use adequate protective gear, their eyes are exposed to dust. An eye hospital in West Bengal 
places sets of glasses near the paddy thresher for the use of farmers during harvest time. Regular eye camps are 
organised at the onion market in Oddanchatram of Dindigul district to identify persons with fungal keratitis.
Blindness caused by fungal keratitis is completely preventable. The fungal infection is curable if the affected person 
visits an ophthalmologist within seven days of the incident.


