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INS Karanj boosts Navy’s firepower

The Navy’s third state-of-the-art Scorpene class submarine, INS Karanj , was launched by Reena
Lanba, wife of Chief of Naval Staff Admiral Sunil Lanba, here on Wednesday. The new submarine
is named after the earlier Kalvari class INS Karanj , which was decommissioned in 2003.

Six Scorpene class submarines are being built under Project 75 by the Mazagon Dock
Shipbuilders Limited (MDSL), Mumbai, under a $3.75 billion technology transfer signed in October
2005 with the Naval Group of France. However, the programme has been delayed by four years
due to construction delays. On Tuesday, the Prime Minister’s Office conveyed its annoyance to
the Defence Ministry for not taking stringent action against the Naval Group and MDSL for the
delay.

Admiral Lanba said, “MDSL and the Naval Group have put their houses in order and we have
seen seen quick launches of the first three boats. I am quite confident that they have learnt from
the experience of building and commissioning the first boat. I do not foresee any more delays in
the programme.”

The Scorpene class is the Navy’s first modern conventional submarine series in almost two
decades, since INS Sindhushastra was procured from Russia in July 2000.

“ INS Karanj saw action in the 1971 War and I am sure that this new incarnation will live up to its
legendary namesake,” the Navy chief said, adding that he expected the new Karanj to be
commissioned by the end of the year.

Wednesday’s launch follows the launch of the first two Scorpene submarines — INS Kalavari and
INS Khanderi .

INS Kalvari , the first to be launched, was commissioned in December 2017 by Prime Minister
Narendra Modi. INS Khanderi , which was launched in January 2017, is currently undergoing deep
dive trials and is expected to be commissioned later this year, according to Navy officials .

‘Speedy delivery’

Admiral Lanba said he expected timely construction and speedy delivery of the remaining three
submarines — Vela , Vagir and Vagsheer . “The three submarines are in various stages of
outfitting. The entire project is expected to be completed by 2020,” a defence official said.

“Today’s launch should mark an eventful 2018,” said MDSL’s chairman and managing director
Rakesh Anand. He also said that MDSL is in the process of upgrading and would soon have the
capability to build and launch two lines of submarines.

INS Kalvari , manned by a team of eight officers and 35 sailors, carries sea-skimming SM39
Exocet missiles and the heavyweight wire-guided Surface and Underwater Target (SUT)
torpedoes. For self-defence, it has mobile anti-torpedo decoys.

(With inputs from Dinakar Peri in Delhi)
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Third Scorpene submarine ‘Karanj’ Launched at Mazagon Docks
Ministry of Defence

Third Scorpene submarine ‘Karanj’ Launched at Mazagon
Docks

Posted On: 31 JAN 2018 12:08PM by PIB Delhi

The third Scorpene class submarine constructed by Mazagon Dock Shipbuilders Limited for the
Indian Navy, was launched today, 31 January 2018 by Mrs Reena Lanba, President Navy Wives
Welfare Association after the recitation of Sanskrit shlokas from the Atharva Veda and traditional
ceremonies associated with the launch of naval platforms. She also named this submarine as
‘Karanj’ and wished her good fortune.

Admiral Sunil Lanba, Chief of the Naval Staff was the chief guest on the occasion. VAdm Girish
Luthra, FOC-in-C, Western Naval Command and VAdm D M Deshpande, Controller Warship
Production & Acquisition (CWP&A), Rear Admiral Guillame de Garidel, Head of Asia Pacific, DGA
France and other senior officers and dignitaries from MoD, MDL and state government were also
present during the ceremony. This historic event reaffirms the giant strides taken by Mazagon
Dock Shipbuilders Ltd (MDL) in the ongoing ‘Make In India’ programme, which is being actively
implemented by the Department of Defence Production (MoD).

The submarine was then towed to Mumbai Port Trust, for separation from the pontoon. Karanj will
now undergo rigorous trials and tests, both in harbour and at sea before it is commissioned into
the Navy.

The contract for the construction and Transfer-of-Technology for six Scorpene submarines in
series, has M/s Naval Group (formerly DCNS) of France as ‘Collaborator’ and are being built by
MDL.

During his address, Admiral Sunil Lanba, CNS, said that the launch of Karanj marked a significant
departure from the manning and training philosophy that was adopted for the first two submarines
and added that from third submarine onwards the Navy would be fully self reliant in training and
certification processes. He also mentioned that the old Karanj had served the nation for 34 years
from 1969 to 2003 including participation in 1971 war.

 

The state-of- the-art technology utilised for construction of the Scorpene class submarines has
ensured superior stealth features such as advanced acoustic silencing techniques, low radiated
noise levels, hydro-dynamically optimized shape and the ability to launch a crippling attack on the
enemy using precision guided weapons. The attack can be launched with both torpedoes and tube
launched anti-ship missiles, whilst underwater or on surface. The stealth of this potent platform is
enhanced by the special attention given to various signatures. These stealth features give it an
invulnerability, unmatched by most submarines.
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Scorpene submarines can undertake multifarious types of missions i.e Anti-Surface warfare, Anti-
Submarine warfare, intelligence gathering, mine laying, area surveillance etc. The submarine is
designed to operate in all theatres, with means provided to ensure interoperability with other
components of a Naval Task Force. It is a potent platform, marking a generational shift in
submarine operations.

 

Last year, on 14 December 2017, INS Kalvari, the first Scorpene class submarine was
commissioned into the Indian Navy, by Hon’ble Prime Minister. Khanderi, the second Scorpene
class submarine was launched in January 2017, and is currently undergoing the rigorous phase of
sea trials and is also scheduled to be delivered shortly.
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Scorpene submarine programme makes progress

The second Scorpene submarine Khanderi is expected to complete sea trials by the middle of this
year, while the fourth and the fifth submarines, under construction at Mazagon Dock Limited,
Mumbai, are expected to be assembled later this year. The third submarine Karanj was launched
into water early this week.

“ Khanderi is undergoing extensive trials, including deep dive trials. The fourth and fifth Scorpene
submarines are to be booted up this year,” a senior officer said on Friday.

‘Boot Together’ is a process wherein five separate sections are welded to put a submarine
together.

Technology transfer

Khanderi , which was launched in January 2017, is expected to complete all trials by the middle of
this year, subject to the Monsoon and will be ready for induction. MDL is manufacturing six
Scorpene submarines under technology transfer from Naval Group of France under a 2005
contract worth $3.75 bn. The first of the class, INS Kalvari, joined service in December last year.

Meanwhile, the just launched Karanj has to undergo rigorous harbour and sea acceptance trails
after which it would be commissioned into service.

“ Karanj will join the Navy next year. The fourth Scorpene is expected to be launched into water
next year,” the officer added.

The Scorpene class is the Navy’s first modern conventional submarine series in almost two
decades since INS Sindhushastra which was procured from Russia in July 2000.

Meanwhile, the Navy is drawing up plans to install Air Independent Propulsion (AIP) modules on
all the Scorpene submarines when they go for normal refit six years after their induction.
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Forging a new nuclear deal

Watching the Republic Day parade, where 10 ASEAN leaders were chief guests, it was easy to
miss the fact that the dates of their visit also marked the anniversary of another big visit three
years ago: the visit by then U.S. President Barack Obama, when he announced a “breakthrough”
in the India-U.S. civil nuclear deal, to finally pave the way for a commercial contract. “The deal is
done,” Sujatha Singh, who was Foreign Secretary at the time, said as the government issued
papers and held briefings describing the nature of the agreement between India and the U.S. on
supplier liability and tracking requirements, which would enable American companies to build
nuclear power reactors in India.

A decade on

Today, nearly a decade since the memoranda of understanding were inked, and three years after
the last wrinkles were ironed out, there is no sign yet of any concrete contract between an
American company and the Indian authorities to build a reactor. In 2009, both GE-Hitachi and
Toshiba-Westinghouse had begun talks on techno-commercial agreements for six reactors each in
India. These commercial contracts were to be the start of the ‘payoff’ for the U.S. that had
considerably shifted its stand on non-proliferation to give India the waivers needed, and they were
to herald India’s arrival on the global nuclear power stage in return.

Powered by a pause: delay in Indo-U.S. nuclear deal

Instead, GE-Hitachi’s plans were shelved after it rejected the Obama-Modi agreement in January
2015, saying GE would not accept the compromise formula on supplier liability. (While others have
indicated they would accept the liability offer, none of them has put that on paper.)

Toshiba-Westinghouse then carried the baton to actualise the India-U.S. civil nuclear deal, but ran
into a different storm as both Toshiba and Westinghouse had major financial troubles last year.
After a near-bankruptcy, Toshiba jettisoned Westinghouse for just $4.6 billion to a Canadian
consortium, a deal that is now expected to be cleared by the end of 2018.

As the U.S. sends Westinghouse officials to India next week to reopen negotiations, the
government must consider all that has changed before deciding to go ahead with the commercial
contract. With shifts in global politics, renewable energy technology, the U.S.’s commitment to
India, and the supplier’s capacity and ability, it would be ridiculous if India remained steadfast to a
deal envisaged a decade ago under very different circumstances.

Westinghouse team’s visit revives hopes for Kovvada plant

To begin with, there are changes in the deal itself. The financial crisis was set off because
Westinghouse went into major cost overruns, possibly worth more than $15 billion, in building four
AP1000 reactors at two projects in the U.S., the same reactors as the ones meant for India. When
work was halted on the Westinghouse projects in South Carolina, the construction was already
five years over schedule. India’s past record with Russian projects (the only foreign collaboration
operational so far) puts the mean time to construct a reactor here at nine years. This would mean
that even if an India-U.S. techno-commercial contract is finally readied in 2019, and the ground
breaking begins immediately, it may not see fruition until 2029, a good 20 years after the nuclear
agreement was signed. Westinghouse’s new buyers have already pared the business, will not
construct the nuclear power project in India, and will only supply reactors and components. In the
terrible scenario of a Fukushima-type nuclear accident in India, this further dilutes the liability that
U.S. companies would carry. This was certainly not the future envisioned by those who first
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negotiated the India-U.S. civil nuclear agreement, and it calls into question whether the
agreement, as it stood in January 2015 when Prime Minister Narendra Modi and Mr. Obama made
that announcement, is even valid.

The Trump effect

Second, Donald Trump’s presidency has taken a very sharp turn away from renewable energy,
and even the promise of nuclear dollars have dimmed in comparison to the lucre of fossil fuels in
America. In his State of the Union address last week, Mr. Trump said that the U.S. has “ended the
war on beautiful, clean coal,” and will now mine, export and push oil, gas, coal and shale trade into
its foreign outreach. A case in point is the big pitch Mr. Trump made during his meeting with Mr.
Modi in Washington last June, which led to Indian orders for both oil and gas shipped from
America. As a result, New Delhi may not get the support that the Obama administration had
promised both on financing renewable energy projects and in facilitating India-U.S. civil nuclear
power deals.

India has already received a rude shock with the U.S. pulling out of the Paris climate change
accord, and from Mr. Trump’s singling out India as a “leading polluter” during his announcement of
that decision last year. This, after the Obama administration had browbeaten India into acceding to
the Paris accord two months ahead of deadline, by promising to help India reduce its dependence
on fossil fuels.

We need Paris: on U.S pulling out of climate deal

Third, India’s own requirements from the India-U.S. civil nuclear deal have changed considerably.
In May 2017, the Cabinet approved a $11 billion, 7,000 MW construction plan for 10 Indian-made
pressurised heavy water reactors (PHWRs). With existing constructions and the current capacity
of 6,780 MW, India hopes to have 14,600 MW of nuclear power online by 2024. Even as it makes
a push for indigenous nuclear power plants, the Department of Atomic Energy is also advocating
PHWRs in more inland sites in Rajasthan, Haryana, Karnataka and Madhya Pradesh, with
concerns about too many nuclear projects dotting the southern coastline which lies along tsunami
and earthquake faultlines, as the U.S. and French projects are. India has also found much more
comfort in its existing agreement with Russia’s Atomstroyexport, that began with the
Intergovernmental Agreement for Kudankulam 1 and 2 in 1988, and has kept a slow but steady
pace in delivering reactors and operationalising power projects. When asked about India’s new
focus for other foreign collaborations, the long-serving Russian Ambassador Alexander Kadakin,
who passed away last year, used to reply, “When you see the first nail in the first beam of the first
power project built by anyone other than us (Russia), ask me the question again.”

Another issue relates to the cost that India is prepared to pay for nuclear energy through foreign
collaborations. Indo-French negotiations for six 1,650 MW European Pressurised Reactors (EPRs)
in Maharashtra’s Jaitapur have dragged on for a decade on this count, with the Department of
Atomic Energy announcing in 2013 that the cost “cannot go above” 6.50 per unit, and the French
company Areva (the project has now been handed to EDF) clearly seeking more.

A changed landscape

Finally, shifts in the world nuclear industry must be studied closely before heading back into
negotiations with new companies. As the pressure to lower nuclear power tariffs increases,
nuclear safety requirements have become more stringent, putting intense strain on all those in the
business. Ironically, while French President Emmanuel Macron visits India for the International
Solar Alliance this March, much of his bilateral negotiations will focus on getting a better deal in
Jaitapur for EDF, which is counting on the nuclear project for its own financial future. Most nuclear
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companies globally are staring at major losses over their nuclear businesses, and this too must be
factored into India’s negotiations. More countries now see nuclear power as a “base-load” option,
to be kept as back-up for the unstable, but infinitely less costly and eco-friendly solar and
hydroelectric power options. That is, nuclear power is losing its primacy in the energy mix. In 2016,
for example, global wind power output grew by 16%, solar by 30%, but nuclear energy only by
1.4%.

As a result of all these changes, the India-U.S. civil nuclear agreement for commercial projects, as
it was completed all those years ago, is now obsolete and reviving it will require a different
template that takes into account India and the new global realities. The deal that was “done” is
now dead. Long live a new deal.
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New artificial intelligence system can train robots for armies

The artificial intelligence technique will teach robots and computer programmes to interact with a
human instructor and perform tasks for the army.   | Photo Credit: Chinnawat Ngamsom

Scientists have developed an artificial intelligence technique that will teach robots and computer
programmes to interact with a human instructor and perform tasks for the army.

Researchers at the US Army Research Laboratory and the University of Texas at Austin
considered a specific case where a human provides real-time feedback in the form of critique.

First introduced by researchers as Training an Agent Manually via Evaluative Reinforcement
(TAMER), the team developed a new algorithm called Deep TAMER.

It is an extension of TAMER that uses deep learning — a class of machine learning algorithms that
are loosely inspired by the brain to provide a robot the ability to learn how to perform tasks by
viewing video streams in a short amount of time with a human trainer.

The team considered situations where a human teaches an agent how to behave by observing it
and providing critique, for example, “good job” or “bad job” — similar to the way a person might
train a dog to do a trick.

Many current techniques in artificial intelligence require robots to interact with their environment for
extended periods of time to learn how to optimally perform a task.

During this process, the agent might perform actions that may not only be wrong, like a robot
running into a wall for example, but catastrophic like a robot running off the side of a cliff.

Help from humans will speed things up for the agents, and help them avoid potential pitfalls, said
Garrett Warnell, a researcher at the US Army Research Laboratory.

As a first step, the researchers demonstrated Deep TAMER’s success by using it with 15 minutes
of human-provided feedback to train an agent to perform better than humans on the Atari game of
bowling — a task that has proven difficult for even state-of-the-art methods in artificial intelligence.

Deep-TAMER-trained agents exhibited superhuman performance, besting both their amateur
trainers and, on average, an expert human Atari player.

Within the next one to two years, researchers are interested in exploring the applicability of their
newest technique in a wider variety of environments: for example, video games other than Atari
Bowling and additional simulation environments to better represent the types of agents and
environments found when fielding robots in the real world.

“The army of the future will consist of soldiers and autonomous teammates working side-by-side,”
Mr. Warnell said.

“While both humans and autonomous agents can be trained in advance, the team will inevitably be
asked to perform tasks, for example, search and rescue or surveillance, in new environments they
have not seen before,” he said.

“In these situations, humans are remarkably good at generalising their training, but current
artificially- intelligent agents are not,” he added.
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Planets beyond Milky Way discovered for first time

A team of scientists from University of Oklahoma has discovered for the first time a population of
planets beyond the Milky Way galaxy.

The planet population, ranging from the size of the Moon to the size of Jupiter, were spotted in a
galaxy located 3.8 billion light years away, according to the study published in The Astrophysical
Journal.

Microlensing

For the discovery, the team used a technique called microlensing — a method capable of
discovering planets at truly great distances from the Earth.

“We are very excited about this discovery. This is the first time anyone has discovered planets
outside our galaxy,” said Professor Xinyu Dai.

“These small planets are the best candidate for the signature we observed in this study using the
microlensing technique. We analysed the high frequency of the signature by modeling the data to
determine the mass,” Prof. Dai said.

The researchers made the discovery with data from NASA’s Chandra X-ray Observatory, a
telescope in space that is controlled by the Smithsonian Astrophysical Observatory.

This study opens a new vista

While planets are often discovered within the Milky Way using microlensing, the gravitational effect
of even small objects can create high magnification leading to a signature that can be modeled
and explained in extragalactic galaxies.

But until this study, there has been no evidence of planets in other galaxies.

“This is an example of how powerful the techniques of analysis of extragalactic microlensing can
be,” said postdoctoral researcher Eduardo Guerras.

“This galaxy is located 3.8 billion light years away, and there is not the slightest chance of
observing these planets directly, not even with the best telescope one can imagine in a science
fiction scenario,” Mr. Guerras said. “However, we are able to study them, unveil their presence and
even have an idea of their masses. This is very cool science,” he said.
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Astrophysicists discover planets beyond our galaxy

This galaxy is located 3.8 billion light years away. Image for representational purposes only.   |
Photo Credit: NASA

Researchers have for the first time discovered a population of planets beyond the Milky Way
galaxy, using data from NASA’s Chandra X-ray Observatory. Using microlensing based studies
they detected the objects in extragalactic galaxies that range from the mass of the Moon to the
mass of Jupiter. Microlensing is an astronomical phenomenon that uses the light bent by gravity
itself to detect planets.

Professor Xinyu Dai and postdoctoral researcher Eduardo Guerras from the University of
Oklahoma made the discovery with data from the NASA’s Chandra X-ray Observatory, a
telescope in space that is controlled by the Smithsonian Astrophysical Observatory.

“We are very excited about this discovery. This is the first time anyone has discovered planets
outside our galaxy,” said Dai. “These small planets are the best candidate for the signature we
observed in this study using the microlensing technique. We analysed the high frequency of the
signature by modelling the data to determine the mass.”

While planets are often discovered within the Milky Way using microlensing, the gravitational effect
of even small objects can create high magnification leading to a signature that can be modelled
and explained in extragalactic galaxies. Until this study published in The Astrophysical Journal
Letters, there has been no evidence of planets in other galaxies.

“This is an example of how powerful the techniques of analysis of extragalactic microlensing can
be,” said Guerras. “This galaxy is located 3.8 billion light years away, and there is not the slightest
chance of observing these planets directly, not even with the best telescope one can imagine in a
science fiction scenario. However, we are able to study them, unveil their presence and even have
an idea of their masses. This is very cool science.”

Receive the best of The Hindu delivered to your inbox everyday!

Please enter a valid email address.

Just what exactly needed such special protection and secrecy is still unknown.

END

Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

www.thehindu.com 2018-02-07

Agni 1 test-fired off the Odisha coast

India on Tuesday successfully test-fired its short-range nuclear capable ballistic missile Agni-1
with a strike range of over 700 km from a test range off the Odisha coast, Defence sources said.

The indigenously developed surface-to-surface missile was launched as a part of a periodic
training activity by the Strategic Forces Command (SFC) of the Army to consolidate operational
readiness, they said.

The state-of-the-art missile was launched around 8.30 a.m. from a mobile launcher at Pad 4 of the
Integrated Test Range (ITR) at the Dr. Abdul Kalam Island, formerly known as Wheeler Island, the
sources said.

Describing the trial a “complete success”, they said that all the mission objectives were met during
the test.

The sophisticated Agni-I missile is propelled by a solid rocket propellant system and is equipped
with a specialised navigation system that ensures it reaches the target with a high degree of
precision, the sources said.
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Trappist planets have water, may be habitable: researchers

This handout image obtained from the European Southern Observatory (ESO) shows an artists
impression shows an imagined view from close to one of the three planets orbiting an ultracool
dwarf star just 40 light-years from Earth that were discovered using the TRAPPIST telescope at
ESOs La Silla Observatory.   | Photo Credit: AFP

Seven planets recently spotted orbiting a dim star in our Milky Way galaxy are rocky, seem to
have water, and are potentially "habitable", researchers studying the distant system said Monday.

Though much remains unknown about the planets' surfaces and atmospheres, the new
measurements have not ruled out the possibility that they may harbour even rudimentary life, the
scientists reported.

"So far, no sign allows us to say that they are not habitable," said University of Birmingham
astronomer Amaury Triaud, the co-author of a study on the subject.

"All the traffic lights we have passed so far are green."

Research teams gleaned more information about the dwarf star at the centre of the Trappist-1
system, as well as improved measurements of the size and mass of each planet, and the
composition of their atmospheres.

All seven are mostly made of rock, with up to 5% of their mass in water — though it may be in the
form of gas or ice, or trapped deep inside the rocky orbs, researchers said.

On Earth, the oceans account for about 0.02% of our planet's mass.

A year ago, researchers announced the discovery of the seven Earth-like planets orbiting Trappist-
1, an "ultracool" red dwarf star some 39 light years from our home.

As for the odds of the planets hosting organic life forms, "we cannot say at this stage, as they are
vastly different from the only planet we know to harbour life (Earth)," Mr. Triaud told AFP.

"But they have suitable characteristics and are to date the best place beyond the edge of our
(Solar) system to search."

The presence of liquid water is considered essential for life to exist anywhere.

Astronomers used the Hubble Space Telescope to learn more about the Trappist system by
studying the planets' atmospheres as they passed in front of their star, appearing as a dark,
travelling dot from the observer's point of view.

Findings were published on Monday in two papers in the journals Nature Astronomy, and
Astronomy and Astrophysics.

Cooler than the Sun

All seven planets were considered potential candidates for harbouring water, but the chances to
find it in liquid form are highest in the temperate "Goldilocks" zone — not too far from the star for it
to be frozen, nor too close to evaporate.
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The Trappist-1 system is considered the current best hope for finding evidence of alien life.

"When we combine our new masses with our improved radii measurements, and our improved
knowledge of the star, we obtain precise densities for each of the seven worlds, and reach
information on their internal composition," said Mr. Triaud.

"All seven planets remarkably resemble Mercury, Venus, our Earth, it's Moon, and Mars."

According to study co-author Simon Grimm from the University of Bern, the third and fourth
planets from the star are "the most likely" to host some form of life.

"The more we learn about these planets, the more habitable they seem to be," Grimm told AFP by
email.

Compared to our Solar System, the Trappist-1 family is very tightly-knit. With orbits ranging from
1.5 to 12 days, the planets would have fit comfortably in the distance between the Sun and its
closest planet, Mercury.

Trappist-1 has a mass less than 10% the mass of our Sun and is much cooler, which explains why
its planets can orbit so nearby.
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Advisory committee on defence procurements

To expedite capital acquisitions in defence procurement, Defence Minister Nirmala Sitharaman
has constituted a 13-member Raksha Mantri Advisory Committee on Ministry of Defence Capital
Projects (RMCOMP).

“[The committee will] present an initial status report on the identified projects to the Defence
Minister by March 31, 2018. The report shall include — apart from the current status of the
projects — issues, remedial measures and follow-up strategy,” the Ministry said in a statement on
Wednesday on the deliverables of the committee.

The committee will have a tenure till the end of August.

The terms of reference include the mandate to undertake independent review and status check of
identified ongoing critical capital projects above Rs. 500 crore in various categories under the
Defence Procurement Procedure.
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India successfully test-fires nuclear capable Prithvi-II

India on Wednesday successfully test-fired its indigenously developed nuclear capable Prithvi-II
missile as part of a user trial by the Army from a test range in Odisha, Defence sources said. The
trial of the surface-to-surface missile, with a strike range of 350 km, was carried out from a mobile
launcher from launch complex-3 of the Integrated Test Range at Chandipur.PTI
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ISRO sets up 473 Village Resource Centres for rural development through satellite technology
Department of Space

ISRO sets up 473 Village Resource Centres for rural
development through satellite technology

Posted On: 07 FEB 2018 4:19PM by PIB Delhi

To demonstrate the potential of satellite technology for development of rural areas, ISRO
established Village Resource Centres (VRCs) on a pilot scale, in association with selected NGOs,
Trusts and State Government Departments.

VRCs have provided various space technology enabled services such as tele-healthcare, tele-
education, natural resources information, advisories related to agriculture, career guidance to rural
students, skill development and vocational training etc.

About Rs 18 crores was spent for establishing 473 VRCs.

This was stated by the Union Minister of State (Independent Charge) of the Ministry of
Development of North Eastern Region (DoNER), MoS PMO, Personnel, Public Grievances &
Pensions, Atomic Dr Jitendra Singh in a written reply to a question in the Lok Sabha today.
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Make In India
Ministry of Defence

Make In India

Posted On: 07 FEB 2018 3:53PM by PIB Delhi

Inter-alia, the Aatre Task Force recommendations on selection criteria of an Indian company as
Strategic Partner were examined in the Ministry and the Strategic Partnership (SP) policy has
been promulgated on 31.05.2017 as Chapter VII of the Defence Procurement Procedure (DPP) –
2016 titled as “Revitalising Defence Industrial Ecosystem through Strategic Partnership” with an
aim to institutionalise a transparent, objective and functional mechanism to encourage broader
participation of the private sector, in manufacturing of major Defence platforms.  It will serve to
enhance competition, increase efficiencies, facilitate faster and more significant absorption of
technology, create a tiered industrial ecosystem, trigger innovation, promote participation in global
value chains as well as exports leading to reduction in dependence on imports and gradually
ensure greater self-reliance and dependability of supplies essential to meet national security
objectives.  The chapter is available at Ministry of Defence Website:  https://www.mod.nic.in.

Four segments have been identified i.e. Fighter aircraft, Submarines, Helicopter and Armoured
fighting Vehicles and till date three Request for Informations (RFIs) have been issued under the
Strategic Partnership Model for Submarines, Naval Utility Helicopter and Future ready Combat
Vehicle (FRCV).

This information was given by RakshaRajyaMantriDr.SubhashBhamrein a written reply to
ShrimatiRanjeetRanjan and Shri Rajesh Ranjanin LokSabha today.

NAo/Nampi/Rajib/HS
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SpaceX's rocket to Mars blasts off, puts sports car in space

A SpaceX Falcon Heavy rocket lifts off from historic launch pad 39-A at the Kennedy Space
Center in Cape Canaveral, Florida, U.S., on February 6, 2018.   | Photo Credit: Reuters

SpaceX’s big new rocket blasted off on Tuesday on its first test flight, carrying a red sports car
aiming for an endless road trip past Mars.

The Falcon Heavy rose from the same launch pad used by NASA nearly 50 years ago to send
men to the moon. With the liftoff, the Heavy became the most powerful rocket in use today,
doubling the liftoff punch of its closest competitor.

The three boosters and 27 engines roared to life at the Kennedy Space Center, as thousands
watched from surrounding beaches, bridges and roads, jamming the highways in scenes
unmatched since NASA’s last space shuttle flight. At SpaceX Mission Control in Southern
California, employees screamed, whistled and raised pumped fists into the air as the launch
commentators called off each milestone.

Two of the boosters, both recycled from previous launches, returned minutes later for
simultaneous, side-by-side touchdowns on land at Cape Canaveral. Sonic booms rumbled across
the region with the vertical landings. There was no immediate word on whether the third booster,
brand new, made it onto an ocean platform 300 miles offshore.

SpaceX chief executive Elon Musk owns the rocketing Tesla Roadster, which is shooting for a
solar orbit that will reach all the way to Mars. As head of the electric carmaker Tesla, he combined
his passions to add a dramatic flair to the Heavy’s long-awaited inaugural flight. The ballast for a
rocket debut is usually concrete or steel slabs, or experiments.

Cameras mounted on the car fed stunning video of the convertible floating high above the ocean
with its driver, a space-suited dummy, named “Starman” after the Davie Bowie song. A sign on the
dashboard read- “Don’t panic!” Bowie’s “Life on Mars?” played in the background at one point.

“View from SpaceX Launch Control,” Mr. Musk wrote via Twitter. “Apparently, there is a car in orbit
around Earth.”

Minutes later, he provided a livestream of “Starman” tooling around the blue home planet, looking
something like a NASCAR racer out for a Sunday drive, with its right hand on the wheel and the
left arm resting on the car’s door.

On the eve of the flight, Mr. Musk told reporters the company had done all it could to maximize
success and he was at peace with whatever happens- success, “one big boom” or some other
calamity.

The Falcon Heavy is a combination of three Falcon 9s, the rocket that the company uses to ship
supplies to the International Space Station and lift satellites. SpaceX is reusing first-stage boosters
to save on launch costs. Most other rocket makers discard their spent boosters in the ocean.

Unlike most rockets out there, the Falcon Heavy receives no government funding. The hulking
rocket is intended for massive satellites, like those used by the U.S. military and major-league
communication companies. Even before the successful test flight, customers were signed up.

“It was awesome like a science fiction movie coming to reality,” said former NASA deputy
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administrator Dava Newman, Massachusetts Institute of Technology’s Apollo professor of
astronautics. “They nailed it. Good for them.”

Given the high stakes and high drama, Tuesday’s launch attracted huge crowds not seen since
NASA’s final space shuttle flight seven years ago. While the shuttles had more liftoff muscle than
the Heavy, the all-time leaders in both size and might were NASA’s Saturn V rockets, which first
flew astronauts to the moon in 1968.

Not counting Apollo moon buggies, the Roadster is the first automobile to speed right off the
planet.

The car faces considerable speed bumps before settling into its intended orbit around the sun, an
oval circle stretching from the orbit of Earth on one end to the orbit of Mars on the other. It has to
endure a cosmic bombardment during several hours of cruising through the highly charged Van
Allen radiation belts encircling Earth. Finally, a thruster has to fire to put the car on the right orbital
course.

If it weathers all this, the Roadster would reach the vicinity of Mars in six months, Mr. Musk said.
The car could be traveling between the Earth and the Mars’ neighborhoods for a billion years,
according to the high-tech billionaire.

Mr. Musk acknowledged the Roadster could come “quite close” to Mars during its epic cruise, with
only a remote chance of crashing into the red planet.

Also on board in a protected storage unit is Isaac Asimov’s science fiction series, “Foundation.” A
plaque contains the names of the more than 6,000 SpaceX employees.

The Heavy already is rattling the launch market. Its sticker price is $90 million, less than one-10th
the estimated cost of NASA’s Space Launch System megarocket in development for moon and
Mars expeditions.

SpaceX has decided against flying passengers on the Heavy, Mr. Musk told reporters Monday,
and instead would accelerate development of an even bigger rocket to accommodate deep-space
crews. His ultimate goal is to establish a city on Mars.
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Big discoveries have small origins

In a rather belated official admission that scientific and technological innovations underpin
economic prosperity, the Economic Survey, released ahead of the Budget, carries an entire
chapter on transforming science and technology in India. It calls for doubling research and
development expenditure from its current level of about 1 lakh crore, amounting to 0.8% of the
gross domestic product (GDP). Even if instantly doubled through a miraculous diktat, it would still
lag behind China, Israel, Japan and the U.S., each spending more than 2% of their GDP on
research. For long, attaining the 2% GDP level had remained elusive for Indian science, but this is
only a part of the story.

The other critical part, diminishing funds for exploratory small-scale science research, escapes
attention in the din of the debate based on comparative GDP figures. Seminal innovations often
result from the efforts of scientists working alone or in small groups with a tight budget rather than
in well-funded mega projects. In 2012, the discovery of Higgs boson (‘God particle’ in popular
media) at CERN, the European Organisation for Nuclear Research in Geneva, hit the world’s
headlines. With $1 billion annual expenditure, CERN’s work is big science by any yardstick. Yet,
Higgs boson had its humble origins in seminal theoretical works of several scientists, including
Peter Higgs, working independently. Even the $100 billion enterprise Google began as an
innovative mathematical idea of Larry Page and Sergey Brin, funded by modest grants from the
National Science Foundation (NSF), at Stanford University.

Today, the global market for Raman spectrometers is about $1.2 billion. In 1928, C.V. Raman
spent about 200 on his laboratory-built spectrometer that heralded the era of Raman spectroscopy
as an analytical tool and also brought to India its first science Nobel prize. Through the 1960s,
Vikram Sarabhai was experimenting with simple sounding rockets that ultimately grew into the
Indian Space Research Organisation of today, that we can justifiably be proud of. Time and again,
small science projects have demonstrated the potential to emerge as harbingers of technological
changes. Debates based on gross budget figures and GDP benchmarks miss the fact that over
the years, funding for smaller, as opposed to large-scale big ticket, projects are dwindling.

Consider the fine print in this year’s Budget. Of the 27,910 crore allotted to science ministries, 900
crore, or 3.22%, is earmarked for basic science projects to be disbursed as competitive research
grants by the statutory body, Science and Engineering Research Board (SERB). In comparison,
the apex body for medical research in the U.S., the National Institutes of Health, alone disbursed
$25 billion as research grants in 2017, representing 36% of the country’s non-defence science
budget. This figure can be higher if combined with the contribution of other agencies such as the
NSF. The U.K.’s Engineering and Physical Sciences Research Council distributes nearly 10% of
the research budget as grants. Clearly, India’s provision for competitive research grants needs
upward revision.

In India, as elsewhere, a significant fraction of the science budget goes to mission-oriented
projects in the areas of defence, space, nuclear and environmental sciences. The mission-oriented
work in these areas need not be diluted to favour small research grants. The operational missions
are important but so is the research ecosystem that provides human resources and feeds the
innovation pipelines connected to these missions. Throttling smaller-scale research is akin to
cutting off the innovation pipelines. Enhanced competitive research grants for the Indian Institutes
of Technology, the Indian Institutes of Science Education and Research, and universities will help
address the needs of a larger pool of scientific talent outside national labs and bring in returns by
way of publications, patents and innovations that can meet immediate needs.

Remarkably, the Economic Survey too has flagged this issue and recommends that India
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“gradually move to have a greater share of an investigator-driven model for funding science
research”. It also talks of the “need to expand with more resources and creative governance
structures”. Nearly every big science venture of today began as a budding small idea yesterday. It
is imperative to incentivise the small ideas as some of them might ultimately scale up to join the
big league. One route to help the cause of science is by provisioning more funds for small-scale
research projects as well. The Economic Survey offers that glimmer of hope.

M.S. Santhanam is an associate professor of physics at the Indian Institute of Science Education
and Research, Pune. Views are personal
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Getting in on the private sector space race

Elon Musk knows how to sell a story. Somewhere in space, the SpaceX founder’s car is headed
for the asteroid belt with a mannequin strapped into the driver’s seat and “Don’t Panic”—a nod to
Douglas Adams’ absurdist science fiction—flashing on the dashboard. It’s just the right amount of
silly, impish and hubristic to capture the imagination. And so it did, with good reason. There is real
meat to the story Musk’s stunt is selling. The Falcon Heavy launch by SpaceX that put the car on
its trajectory confirms what has been increasingly apparent this decade: The private sector is
leading a new space race.

The Heavy took off from the LC-39A launchpad at the National Aeronautic and Space
Administration’s (Nasa’s) Kennedy Space Center. It’s the same pad used to launch the Apollo 11
mission that put men on the moon. The symbolism is a bit too on the nose, but apt for all that. The
Heavy is the most powerful rocket currently in operation. And SpaceX’s cost-saving reusability
approach—two of the Heavy’s three rocket cores touched down safely—means that it can launch
payloads of up to 64 tonnes at the relatively low price of $90 million. In the not-too-distant past, it
would have been difficult to conceive of a commercial enterprise leading the pack.

Private sector companies have operated in the space sector since the 1980s. This is not confined
to the US. A healthy ecosystem has sprung up around Isro (the Indian Space Research
Organisation), for instance, if more constrained than it is in the US due to strategic and regulatory
issues, as Rudraneil Sengupta has written in Mint. But there is a substantial difference between
older business models and what Musk and his fellow space entrepreneurs have been attempting
for a decade or so. Contracting with national space agencies to build satellites and subsystems is
one thing. Independent, vertically integrated operations without intellectual property licensed from
national agencies or guaranteed purchases from them is another entirely.

The difference shows in their targets. The Heavy is capable of putting heavy national security
satellites into low earth orbit (LEO), but that isn’t Musk’s long-term goal. He is aiming at manned
space light and Mars colonization. Amazon founder Jeff Bezos’ Blue Origin and Virgin Group
founder Richard Branson’s Virgin Galactic, meanwhile, are more oriented towards space tourism.
There are, unavoidably, stretch targets and a degree of hype involved. And there will be
dangerous setbacks like the Virgin Atlantic SpaceShip Two test flight crash in 2014 that left one
pilot dead and another injured. But the logic is solid. As Bezos has put it, “If we can make access
to space low-cost, then entrepreneurs will be unleashed.... You will see the same thing in space
that I’ve witnessed on the internet in the last 20 years.”

That entrepreneurial energy is starting to coalesce. Start-ups like Moon Express and Bengaluru-
based TeamIndus are aiming to compete in Google’s $20 million Lunar XPrize competition and put
landers on the moon. There is a scramble to get around the limitations of terrestrial networks for
broadband connectivity—particularly in rural areas—by putting massive constellations of small
communications satellites in LEO to deliver broadband over large geographic areas. SpaceX, the
OneWeb consortium backed by Branson, Sunil Bharti Mittal and SoftBank, among others, Boeing
and Samsung are all in the race. And asteroid mining is on the horizon. A 2017 Goldman Sachs
report has pointed out its potential for monetization and disrupting commodity markets; venture
firms and angel investors are starting to look at start-ups here.

But much of this will depend on the sorting out of regulatory issues. Space activity is still governed
by the 1967 Outer Space Treaty. It bars state actors from militarizing or claiming celestial bodies
and calls upon states to regulate all private sector activity originating within their borders.
Countries like the US and India haven’t quite come to grips with the problem yet. The US has a
patchwork of regulatory bodies but no real point agency. The regulatory tangle in India is worse. It
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lacks a nodal body—an independent body that creates a level playing field for government and
private enterprises would be best—and any law regulating private sector activity in space.

There are signs that the Narendra Modi government is paying attention. In November last year,
the department of space had put a draft of the Space Activities 2017 Bill online for public
comments. But as Narayan Prasad had pointed out on The Wire, the Bill has a one-size-fits-all
approach that fails to take the substantially different requirements of various space-related
activities on board. This is not a recipe for ease of doing business.

The first at the table in any area of international cooperation and regulation will set the agenda.
Take Luxembourg, which is attempting to turn itself into an asteroid mining hub with a law passed
last year establishing the necessary legal frameworks. India has the public and private sector
potential to exploit first-mover advantage—if it addresses the private sector space race with more
urgency.

Is private-sector-manned spaceflight viable? Tell us at views@livemint.com
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Execution of Unit I and II of Kudankulam Nuclear
Department of Atomic Energy

Execution of Unit I and II of Kudankulam Nuclear

Posted On: 08 FEB 2018 4:24PM by PIB Delhi

The delays in the completion of Kudankulam Units – 1&2 (2X1000 MW) were mainly due to delays
in sequential receipts of equipment from Russian Federation and subsequent local protests at the
site. The domino effect of the protests, demobilisation & subsequent remobilisation of resources,
various litigations, complying with the directives of the Honorable Court before commissioning of
the plant took time. In addition, being the first-of-a-kind reactor in India of large unit size and with
many imported equipments/components, the reviews and regulatory clearances also took time.

The KKNPP-1&2 (2X1000 MW) got delayed for the reasons as stated above. This resulted in
rescheduling completion of KKNPP-1 from December 2007 to May-2013 and of KKNPP-2 from
December-2008 to October 2013. Presently, both the units are in commercial operation and are
operating at their rated capacity. They have cumulatively generated about 23122 Million Units of
electricity as on January 29, 2018.

This was stated by the The Union Minister of State (Independent Charge) of the Ministry of
Development of North Eastern Region (DoNER), MoS PMO, Personnel, Public Grievances &
Pensions, Atomic Energy and Space, Dr Jitendra Singh  in a written replies to questions by Shri
Majeed Memon in the Rajya Sabha today.
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Small asteroid to closely pass by Earth on Friday

CB’s trajectory as shown by NASA’s site.   | Photo Credit: NASA

An asteroid, estimated to be between 15 and 30 metres in size, will safely pass by Earth on
Friday, NASA has said.

The celestial object, designated asteroid 2018 CB, will pass closely by Earth at around 5.30 p.m.
EST (4 a.m. Saturday India time), at a distance of about 64,000 kilometres, which is less than one-
fifth the distance of Earth to the Moon.

“Although 2018 CB is quite small, it might well be larger than the asteroid that entered the
atmosphere over Chelyabinsk, Russia, almost exactly five years ago, in 2013,” said Paul Chodas
of NASA’s Jet Propulsion Laboratory in Pasadena, California.

“Asteroids of this size do not often approach this close to our planet — maybe only once or twice a
year,” Chodas said.

What is interesting to note is that the asteroid was discovered by astronomers at the NASA-funded
Catalina Sky Survey (CSS) in Arizona very recently — on February 4.

Another asteroid discovered by CSS on the same day passed by Earth on Tuesday.

Asteroid 2018 CC was estimated to be between 15 and 30 metres in size.

Its close approach to Earth came at 3.10 p.m. EST at a distance of about 184,000 kilometres,
NASA said.
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Scientists grow human eggs to full maturity in laboratory

An undated picture shows a magnification of a lab-grown fully matured human egg ready for
fertilization.   | Photo Credit: HANDOUT

Scientists have succeeded for the first time in growing human eggs in a laboratory from the
earliest stages in ovarian tissue all the way to full maturity — a scientific step that had previously
been taken in mice.

Publishing their result in the journal Molecular Human Reproduction on Friday, scientists from
Britain and the United States said it could one day help in developing regenerative medicine
therapies and new infertility treatments.

In previous studies, scientists had developed mouse eggs in a laboratory to the stage where they
produced live offspring, and had also matured human eggs from a relatively late stage of
development.

This latest work, by scientists at two research hospitals in Edinburgh and the Center for Human
Reproduction in New York, is the first time human eggs have been developed outside the human
body from their earliest stage to full maturity.

Testing quality

“Being able to fully develop human eggs in the lab could widen the scope of available fertility
treatments. We are now working on optimising the conditions that support egg development in this
way and studying how healthy they are,” said Evelyn Telfer, who co-led the work.

Independent experts not directly involved in this work praised it as important, but also cautioned
that there is much more to do before lab-grown human eggs could be safely be made ready for
fertilisation with sperm.

“This early data suggests this may well be feasible in the future,” said Ali Abbara, a senior clinical
lecturer in Endocrinology at Imperial College London.

“(But) the technology remains at an early stage, and much more work is needed to make sure that
the technique is safe and optimised before we ascertain whether these eggs remain normal during
the process, and can be fertilised to form embryos that could lead to healthy babies.”

Darren Griffin, a genetics professor at Kent University in the U.K, said the work was “an
impressive technical achievement”. If success and safety rates were improved, he said, it could in
future help cancer patients wishing to preserve their fertility while undergoing chemotherapy
treatment, improve fertility treatments, and deepen scientific understanding of the biology of the
earliest stages of human life.
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Inauguration of Integrated Automatic Aviation Meteorological Systems (IAAMS) At INS Garuda
Ministry of Defence

Inauguration of Integrated Automatic Aviation
Meteorological Systems (IAAMS) At INS Garuda

Posted On: 09 FEB 2018 2:32PM by PIB Delhi

Rear Admiral RJ Nadkarni, VSM, Chief of Staff, Headquarters, Southern Naval Command
inaugurated the ‘Integrated Automatic Aviation Meteorological System (IAAMS)’ at INS Garuda on
09 February 2018. INS Garuda is the fourth air station to have been installed with this integrated
system.  IAAMS is an ambitious project of the Indian Navy to modernise the Meteorological
infrastructure of the nine Naval Air Stations. The IAAMS project at INS Garuda will give a major
fillip to aviation safety through automation of weather monitoring process.

 Equipped with the state of the art Meteorological Sensors viz., Radar Vertical Wind Profiler,
Transmissometer, Ceilometer and Automatic Weather Observation System, IAAMS undertakes
automatic and continuous recording of relevant weather parameters that are vital for accurate
weather forecasting.  It has a special alarm feature that alerts the duty staff about any abnormal
change of weather parameters that may affect safe flying operations.  The system can also
provide automatic dissemination of routine weather reports of the air station as per World
Meteorological Organization (WMO) standards to other Air Stations and to ATC tower without
human intervention.

***
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NASA spacecraft captures farthest images away from Earth

With its Long Range Reconnaissance Imager (LORRI), New Horizons has observed several
Kuiper Belt objects (KBOs) and dwarf planets at unique phase angles, as well as Centaurs at
extremely high phase angles to search for forward-scattering rings or dust. These December 2017
false-color images of KBOs 2012 HZ84 (left) and 2012 HE85 are, for now, the farthest from Earth
ever captured by a spacecraft. They're also the closest-ever images of Kuiper Belt objects.
Credits: NASA/JHUAPL/SwRI   | Photo Credit: NASA

NASA’s New Horizons probe has captured the farthest images from Earth by a spacecraft,
surpassing Voyager 1’s record of clicking a picture when it was 6.06 billion kilometres away from
our planet.

The routine calibration frame of the “Wishing Well” galactic open star cluster, made by the Long
Range Reconnaissance Imager (LORRI) on December 5 last year, was taken when New Horizons
was 6.12 billion kilometres from Earth, NASA has said.

That picture was part of a composite of 60 images looking back at the solar system, on February
14, 1990, when Voyager was 6.06 billion kilometres from Earth.

Voyager 1’s cameras were turned off shortly after that portrait, leaving its distance record
unchallenged for more than 27 years.

“LORRI broke its own record just two hours later with images of Kuiper Belt objects 2012 HZ84
and 2012 HE85 - further demonstrating how nothing stands still when you are covering more than
1.1 million kilometres of space each day,” researchers have said.

Kuiper Belt is a disc-shaped region beyond Neptune that extends from about 30 to 55
astronomical units from the Sun.

New Horizons is the fifth spacecraft to speed beyond the outer planets and so many of its activities
have set distance records, NASA has said.

On December 9, it carried out the most-distant course- correction manoeuvre ever, as the mission
team guided the spacecraft towards a close encounter with a Kuiper Belt objects (KBO) named
2014 MU69 on January 1, 2019.

That New Year’s flight past MU69 will be the farthest planetary encounter in history, happening
one billion miles beyond the Pluto system - which New Horizons famously explored in July 2015,
according to NASA.

.

Receive the best of The Hindu delivered to your inbox everyday!

Please enter a valid email address.

Metformin drug used for cancer treatment activates AMPK thus promoting metastasis

END

Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



crackIAS.com
cr

ac
kIA

S.co
m

www.thehindu.com 2018-02-11

Gene tweak may mean contraceptives for men

A new finding by scientists at the Centre for DNA Fingerprinting and Diagnostics (CDFD),
Hyderabad could pave the way for the development of a new type of contraceptive.

Enzyme role

The study, conducted on mice, has found that the presence of an enzyme called IP6K1 played an
important role in the formation of sperm cells in male mice.

Sperm formation is a multi-step process. In one of the stages, the nucleus of the cell has to
condense and become elongated, a process that requires expression of two key sperm-specific
proteins called TNP2 and PRM2. The study has found that IP6K1 is required to ensure that these
two sperm proteins get expressed properly. When the researchers knocked out the gene that
produces IP6K1, they discovered that sperm proteins were getting synthesised prematurely and,
as a result, sperm failing to develop completely.

The leader of the study team, Dr. Rashna Bhandari, noted that the finding made possible the
development of a new type of contraceptive, though it would take time, she cautioned.

“We can now think of inhibiting IP6K1 to make men infertile. However, another paper from a U.S.
group has shown that an existing IP6K1 inhibitor does not cause male mouse infertility. It is
probably because the inhibitor does not cross the blood-testis barrier. So, to develop a
contraceptive using our new knowledge, we will first have to develop a new inhibitor of IP6K1, and
then test it in mice to see if it causes male infertility.”

She also noted that there was a need to conduct more studies to understand the enzyme better.
For instance, a Swedish group had, in 2007, shown that knocking out the IP6K1 gene reduced
insulin secretion from the pancreas. “It is clear that we need to be extra cautious when we deal
with this gene.”

Treating infertility

The finding, she said, could also be looked at from the point of view of treatment for male infertility.
“So far, there has been no report of any infertility in human males because of a lack or dysfunction
of [the] IP6K1 enzyme. But, it is conserved in men also. We can perhaps screen infertility patients
to see whether there was any loss or mutation of the enzyme and if it was causing the infertility. If
that was so, then it may be possible to cure their infertility by merely adding back the enzyme to
their developing sperm.”

This study was conducted by a doctorate student, Aushaq Bashir Malla, who is under Dr.
Bhandari’s guidance. The results have been published in the Journal of Cell Science. — India
Science Wire
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Now a new self-healing, recyclable ‘e-skin’

Scientists have developed a new type of malleable, self-healing and fully recyclable “electronic
skin” that has applications ranging from robotics and prosthetic development to better biomedical
devices.

Electronic skin, known as e-skin, is a thin, translucent material that can mimic the function and
mechanical properties of human skin, according to a study published in the journal Science
Advances. The new e-skin has sensors embedded to measure pressure, temperature, humidity
and air flow.

The technology has several distinctive properties, including a novel type of covalently bonded
dynamic network polymer, known as polyimine. The polyimine has been laced with silver
nanoparticles to provide better mechanical strength, chemical stability and electrical conductivity.

“What is unique here is that the chemical bonding of polyimine we use allows the e-skin to be both
self-healing and fully recyclable at room temperature,” said Jianliang Xiao, from the University of
Colorado Boulder in the US. “Given the millions of tons of electronic waste generated worldwide
every year, the recyclability of our e-skin makes good economic and environmental sense.”

Another benefit of the new e-skin is that it can be easily conformed to curved surfaces like human
arms and robotic hands by applying moderate heat and pressure to it without introducing
excessive stresses.

“Let’s say you wanted a robot to take care of a baby,” said Wei Zhang from the University of
Colorado Boulder. “In that case you would integrate e-skin on the robot fingers that can feel the
pressure of the baby. The idea is to try and mimic biological skin with e-skin that has desired
functions,” Zhang said.

To recycle the skin, the device is soaked into recycling solution, making the polymers degrade into
smaller molecules like oligomers and monomers. “The recycled solution and nanoparticles can
then be used to make new, functional e-skin,” said Dr. Xiao.
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IISc team identifies an early-stage biomarker for Alzheimer’s

In genetically altered mice, F-actin level decreased when animals were one month old.  

Researchers at Bengaluru’s Indian Institute of Science (IISc) have identified a potential biomarker
for Alzheimer’s disease. The biomarker shows up very early in the disease process and well
before clinical and even pathological manifestation of the disease. They also found that it is
possible to reverse the disease process if identified early.

Loss of dendritic spines from the surface of a nerve cell is already recognised as an early feature
of Alzheimer’s. But the underlying mechanism behind this loss was not known. Now, a team led by
Vijayalakshmi Ravindranath from the Centre for Neuroscience at IISc has deciphered it. The
results were published in Journal of Neuroscience.

Projections on the dendrites called spines grow or shrink in response to activity-dependent
modification and correlates with normal memory or memory deficit in animal models.

Filamentous actin (F-actin) is a cytoskeletal protein which is responsible for maintaining the shape
of the spines. While F-actin is formed by polymerisation of monomeric globular-actin (G-actin),
depolymerisation leads to loss of F-actin and, in turn, the loss of spines. F-actin is crucial for
memory consolidation.

“In mice that are genetically altered to have Alzheimer’s, there was decreased F-actin protein level
and increased G-actin protein level in animals as young as one month,” says Reddy Peera
Kommaddi, a DBT-Ramalingaswami Fellow, from the Centre for Neuroscience at IISc and first
author of the paper. The change in the ratio of F-actin and G-actin led to loss of spines. The
decrease in F-actin level and loss of spine thereof translated into memory deficit when the animals
turned two months old.

In contrast, the first signs of memory deficit in mice with Alzheimer’s is typically seen only when
the animals are seven-eight months old. This is because the formation of protein clumps called
amyloid plaques, which is one of the earliest clinical symptoms, happens at this stage.

Testing memory

To test the role of F-actin in behaviour response, two-month-old mice were exposed to mild foot
shocks when kept in a conditioning chamber to bring about contextual fear conditioning. While
normal mice placed in the chamber the next day they tend to freeze in anticipation of a shock,
mice with Alzheimer’s did not exhibit this behaviour. “The Alzheimer mice did not associate the
aversive event [electric shock] with context but simply kept exploring the chamber,” says Smitha
Karunakaran from the Centre for Brain Research at IISc and a coauthor of the paper.

To test if decrease in F-actin protein and, in turn, the spine was responsible for deficit in memory a
chemical was injected into Alzheimer mice to stabilise the level of F-actin. “A day after the
injection, the F-actin level was restored to normal level and the Alzheimer mice showed increased
freezing response just like healthy mice,” says Dr Karunakaran.

The researchers went a step further to test the role of F-actin level in behaviour response by
injecting a chemical into four-month-old normal mice. Since the chemical inhibits actin
polymerisation, there was a decrease in the F-actin level. And the mice, though healthy, displayed
significant decrease in freezing response, just like Alzheimer’s mice would behave.
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“These two experiments conclusively proved that loss in F-actin level leads to early behavioural
changes that would eventually lead to Alzheimer’s disease,” says Dr. Kommaddi.

The team checked the level of F-actin levels in cortical brain tissue samples of human subjects
who had Alzheimer’s, mild cognitive impairment and normal cognition. There was “graded
lowering” of F-actin levels from normal to mild cognitive to Alzheimer’s tissue samples.

The correlation seen between mouse model and human disease indicates the potential to use F-
actin levels as a biomarker.

Receive the best of The Hindu delivered to your inbox everyday!

Please enter a valid email address.

Metformin drug used for cancer treatment activates AMPK thus promoting metastasis

END

Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

www.thehindu.com 2018-02-11

Titan’s icy methane ocean re-created in lab

Picture taken by Cassini shows Titan, Saturn's largest moon, as a white dot at upper left.   | Photo
Credit: AP Photo/NASA/JPL/Southwest Research Institute

Scientists have recreated the ocean of Saturn’s moon Titan in the laboratory in an attempt to
determine how an autonomous submarine would work on the icy cosmic body.

Engineers know how to design submarines on Earth, but building one gets a lot trickier when the
temperature drops to minus 180 degrees Celsius and the ocean is made of methane and ethane.
Titan is of particular interest to researchers because it is similar to Earth in one important way, it
holds liquid. Unlike almost anywhere else in the solar system, Titan’s surface includes oceans,
rivers and clouds, and like on earth, it can rain. However, instead of water, the hydrological cycle
is based on methane.

NASA has been studying Saturn and its moons for more than a decade with data collected from
the Cassini spacecraft. The submarine that the agency is designing will have to operate
autonomously. It will need to study atmospheric and ocean conditions, move around sea beds,
and hover at or below the surface.

The engineering is even trickier because, unlike the nearly homogeneous water in earth-based
oceans, the concentration of ethane and methane can vary dramatically in the Titan oceans and
change the liquid’s density properties. Researchers at Washington State University re- created the
atmosphere of Titan and tested how a small heated machine might work under such conditions.

The team built a test chamber that housed the liquid mixture at very cold temperatures to simulate
the seas of Titan. They added a two-inch, cylinder-shaped cartridge heater that would approximate
the heat that a submarine would create.

One of the biggest challenges for researchers was understanding bubbles in the Titan seas. Add a
submarine powered by a heat-producing machine into the very cold Titan liquid, and nitrogen
bubbles will form. Too many bubbles would make it hard to manoeuvre the ship, see, take data
and manage ballast systems.

The next big problem was getting a video in difficult conditions. Researchers engineered a solution
using an optical device called a borescope and video camera that could withstand the low
temperatures and high pressures to visualise what was going on within the test chamber. The
researchers succeeded and took video footage of ethane-methane rain and snow.

The group also studied the freezing temperatures for methane and ethane lakes and determined
that, because of a small amount of nitrogen in the liquid, the lakes freeze at lower temperatures
than would be expected. The researchers are looking to continue the work with NASA to update
the Titan Submarine design.

The study was carried out by scientists from Washington State University and NASA Glenn
Research Center. The results were published in Fluid Phase Equilibria.
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The great artificial intelligence challenge

Since Robert Solow, economists know that technical change is the most important force to have
driven economic growth in advanced economies. One could argue that this should settle the
debate about the effects of artificial intelligence (AI)—it should already be crowned the best
invention since electricity. Sadly, access to electricity killed millions of jobs and the fear that AI will
do the same has crippled the enthusiasm for it.

AI is going to radically improve productivity and welfare in ways such as accelerating vaccine
development, improving medical diagnostics, increasing highway safety and reducing traffic
congestion. But much of the public debate around it has focussed on the labour market effects of
increasing automation. While tech leaders like Jack Ma, Bill Gates and Mark Zuckerberg are
concerned about mass unemployment, economists are generally more optimistic.

A research paper titled The Impact of Artificial Intelligence on Innovation by Cockburn, Henderson
and Stern of Boston University, Harvard University and Massachusetts Institute of Technology
respectively, posits that AI is a remarkable development in that, just like the electric motor and
microprocessor, it has widespread direct applications, making it a general purpose technology
(GPT). But it is also an “invention for making other inventions” (IMI) in that it is a research tool that
introduces hitherto unimaginable ways of solving problems. Take lenses, for example. They not
only aid people with poor eyesight, but also allow scientists to observe things under a microscope
or through a telescope. Just like lenses, machine learning not only has direct application in a wide
range of industries, it will also radically alter the “ideas production function”, making it a vastly
more potent tool than mere routine technological progress. The labour market effects of AI will
have to be seen in light of this fact.

The doomsayers argue that if capital is sufficiently cheap or productive, automation will lead to the
substitution of labour in those tasks. This is a correct, albeit incomplete, analysis because
structural unemployment in world economy has not increased significantly since the Industrial
Revolution, even as women have entered the workforce, because there are forces that offset this
substitution: first, automation is likely to increase labour employment in the automated industry if it
serves an unmet need (demand is elastic). For example, when automation made cars more
affordable, it directly increased employment in the industry by increasing the demand for cars.
Second, automation doesn’t lead to further displacement if it increases productivity in jobs that
have already displaced labour in the past. In fact, rising productivity increases labour demand.
This is called deepening of automation.

But the most important source of jobs is the creation of new tasks. Economists Daron Acemoglu
and Pascual Restrepo show that the introduction of new jobs and job titles accounted for 50% of
the employment growth in the US between 1980 and 2010. AI, by virtue of being not only a
general purpose technology, but also a novel method of innovation, will only accelerate the
process by dramatically increasing the capabilities of manufacturers and researchers to envision
new products. In pursuit of solving new problems and meeting the new demands, entrepreneurs
and businesses will create jobs. Therefore, there is a powerful reinstatement effect working
opposite the displacement effect in labour markets—if automation runs too far ahead, it reduces
the share of labour and wages, making further automation less profitable.

Most people today are acquiring skills that will be far less valuable in an AI-first economy, and the
process of retraining and finding suitable jobs could be slow and painful. Two key factors will
determine how a worker will be affected by AI: first, workers who complement AI (instead of being
substitutes) will benefit. So a bank cashier who can use their relationship with customers to sell
other banking products will benefit. Second, jobs where wage increases can be chipped away by a
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sudden increase in labour supply will not benefit much. Therefore, the increase in demand for
highway restaurants would not have significantly increased the wages of waiters, but productivity
gains for chartered accountants will be largely captured by those who are presently working as
CAs.

The AI-first economy will create new tasks and demand new skills, and investments in human
capital will be at the heart of any long-term strategy for producing skills that are complemented,
rather than substituted, by AI. In light of this challenge, our present education system is grossly
inept. Instead of allowing entrepreneurs to create a variety of schools to cater to different needs,
we have a top-down, one-size-fits-all approach. Tough questions need to be asked about the
“factory model” of K-12 education, government controlled curricula in schools and universities, the
restrictions on foreign investment in universities and the limited engagement with the industry. The
overall approach to education needs to shift from knowledge dissemination to skills training, with
students having the option to drop out after high school to pursue formal vocational training.

To sum it up, the real threat of jobs will come not from AI, but from technologies that are just
productive enough to be adopted and cause displacement, but not enough to increase productivity
and create new jobs. AI is a unique development—a general purpose IMI—and its key challenge
seems to not be unemployment, but reducing friction in the labour market and acquiring skills that
can capitalize on or complement it.

How should the formal education system respond to the challenge posed by artificial intelligence?
Tell us at views@livemint.com
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ISRO and UN: 50 years together

On 2 February, 1968, the Thumba Equatorial Rocket Launch Station (TERLS) was dedicated to
the United Nations by India’s then prime minister Indira Gandhi. This became a landmark in the
history of the Indian space program. It came at a time when the program was at a nascent stage,
just trying to stand on its feet.

The dedication of TERLS to the United Nations (UN) was done even before the birth of Indian
Space Research Organisation (ISRO), which started as an institution only a year later on 15
August, 1969 (on India’s 22nd Independence Day). TERLS came into existence way back on 21
November 1963, when India’s first sounding rocket was launched from Thumba near
Thiruvananthapuram.

During the 1960s, TERLS became an international launch station and the sounding rockets
launched from here proved instrumental in studying the equatorial electro jet. At that time, the
Indian space program received good support from countries like the US, USSR, France, UK and
West Germany who provided technical equipment to TERLS, such as telemetry receivers, tracking
systems and computers.

In return, India offered to dedicate TERLS to UN as a goodwill gesture. As a result, UN formally
sponsored TERLS as an international scientific facility open to all its members. India’s commitment
to the peaceful use of outer space has been its hallmark, ever since the time of Cold War space
rivalry when the US and the Soviets were trying to turn it into a battleground. As a responsible
state, India signed the Outer Space Treaty in 1967 and ratified it in 1982.

Coming back to the present, it’s been 50 years since then and still ISRO continues to grow as an
institution. With ISRO launching its 100th satellite earlier this month and preparations in full swing
for the launch of Chandrayaan-2 around the end of March this year, ISRO has come a long way in
its journey of five decades. During this time, the vision of the pioneers of Indian space program
was very clear from the outset.

They wanted to use outer space for the development of the country so that the common man
could benefit from it. The impact of ISRO’s activities has been seen in various fields including
agriculture, fisheries, meteorology and specially telecommunication. This is precisely why Indian
space program is still a very ‘civilian space program’. The Satellite Instructional Television
Experiment (SITE) in 1975 is one such example where outer space technology was used to
educate the poor in India.

Elaborating on the vision behind having an indigenous space program, Dr. Vikram Sarabhai, who
is considered to be the father of Indian space program, said in his speech during the dedication of
TERLS to UN: “There are some who question the relevance of space activity in a developing
nation. To us, there is no ambiguity of purpose. We do not have the fantasy of competing with
economically advanced nations in the explorations of the moon and the planets or manned space
flights”.

Today, the Indian space program is a much more robust program with India’s mars mission as well
as the lunar mission (Chandrayaan-1) already behind us. The prospect of sending a manned
space flight is still a distant idea, but in a not very distant future, it could very well be realized. This
needs a lot of financial investment, and ISRO is still working on a limited budget as compared to
space agencies like National Aeronautics and Space Administration (NASA), European Space
Agency (ESA) and Roscosmos State Corporation for Space Activities.
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India has signed and ratified most of the outer space and international space legislations. As of
now, there are five major UN treaties on outer space, namely, The Outer Space Treaty in 1967,
The Rescue Agreement in 1968, The Liability Convention in 1982, The Registration Convention in
1975 and the Moon Agreement in 1979. Apart from the Moon Agreement (which India has signed),
India has signed and ratified all other treaties.

Domestically, the Space Activities Bill, 2017 has been drafted. The bill, highlighting the importance
for a Space Act says, “There is a need for national space legislation for supporting the overall
growth of the space activities in India. This would encourage enhanced participation of non-
governmental/private sector agencies in space activities in India, in compliance with international
treaty obligations, which is becoming very relevant today.”

Currently, ISRO’s activities are basically divided into five parts, namely, Earth observation, satellite
communication, disaster management support, satellite navigation, climate and environment. In all
these years, ISRO has done quite a commendable job. This was the very idea behind having a
space program and using it as a developmental tool.

Outer space is not weaponized yet but it has been used for military purposes by great powers for a
long time. Though India has leapfrogged in its path of development (a term used by Vikram
Sarabhai in the context of Outer Space), it has always argued against both militarization as well as
weaponization of space.

To conclude, the Indian space program has played a big role in our rise in the international
system. India is among the select-few, elite group of nations which have a robust and
comprehensive space program. With the expectations of Chandrayaan-2 mission being a grand
success already, in hindsight, one could look back at the humble beginnings of Indian Space
Program way back in 1963 and feel inspired of how ISRO has grown as an institution. With all this
in mind, scientists and engineers in Thumba celebrated the 50th anniversary of the dedication of
TERLS to UN on 2 February this year.

Martand Jha is a junior research fellow at School of International Studies, Jawaharlal Nehru
University

Comments are welcome at theirview@livemint.com
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ISRO, too, has designs on SpaceX Falcon Heavy-like 60-tonne super lift rocket

Inside Antariksh Bhavan, the ISRO headquarters in Bengaluru. File   | Photo Credit: V. Sreenivasa
Murthy

When SpaceX boss Elon Musk’s new rocket hurled his red Tesla car towards Mars on February 6,
space entrepreneurs and enthusiasts exulted around the world. They cheered as much for the car
and its dummy driver Starman as for the Falcon Heavy super rocket that did the job.

The privately-funded Falcon Heavy (FH) is now the most powerful working booster on Earth and
can lift 64 tonnes of cargo to near-Earth orbits, claims SpaceX (Space Exploration). FH, with its
reusable rocket stages, dwarfs the power of NASA’s Delta IV Heavy by half at a third of its cost.

Where does India stand in rocketry?

The 58-year-old Indian Space Research Organisation is currently perfecting a rocket that can lift
four tonnes to higher orbits and about eight tonne loads to lower orbits, the GSLV Mark III (or just
MkIII).

ISRO Chairman K. Sivan congratulated SpaceX on its “very great, wonderful, and innovative feat”.
ISRO, too, has envisioned developing super-heavy launchers that can one day lift loads as heavy
as 50 to 60 tonnes. The technology is complex. Many supporting technologies leading to it, such
as the semi-cryogenic fuel-based propulsion and reusable systems, are being explored under
ongoing research, he told The Hindu recently.

“A [super] heavy lift vehicle of the future is on the drawing board as part of our R&D. We are doing
a lot of preliminary research leading to it. Right now, we are developing a semi-cryogenic engine,
which was approved some time back. Next, we must propose [for funding approval] a full semi-
cryogenic stage. A lot of work is ahead of us, in this,” Dr. Sivan said.

There is no clear time frame or cost estimate for it, but if approved, it would be a single, innovative,
two-stage vehicle, which would cater to all demands, he said. SpaceX’s FH, first heard about in
2005, is reported to have cost $ 500 million.

Such a heavy duty vehicle should be developed future-ready should the government green-flag a
human space flight proposal, or it would cater to other large payloads in the coming years. A
human space launch would have a roomy, safe, and habitable capsule for astronauts.

The present plan is to try out the semi-cryo stage at the core of MkIII in place of its liquid fuel
engine, without changing the design. This would raise its muscle power 50% — from four to six
tonnes. Gradually it would be enhanced to 10 tonnes and eventually 50 to 60 tonnes, by
developing a modular super vehicle with many additions or strap-ons built around the main
structure. FH used a similar tactic, according to Dr. Sivan, who oversaw preliminary semi-cryo
related works while he was ISRO’s propulsion head until recently.

“At the same time, ISRO is developing reusable technologies. The re-entry component was
demonstrated in 2016. Landing experiments, return from orbit and stage recovery will have to be
demonstrated as part of our R&D,” Dr. Sivan said.
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An Indian startup is making an attempt to change the way we charge our devices

Swiss psychiatrist and balloonist Bertrand Piccard is on a mission to help governments and
corporations adopt clean energy by speaking the language of profitability
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Military to get 7.4 lakh rifles

Last shots:The INSAS rifles will be replaced by the new weapons.AKHILESH KUMAR  

The Defence Acquisition Council on Tuesday gave approval for a series of proposals to shore up
the Army’s infantry firepower and other deals, together estimated at Rs. 15,935 crore.

“The DAC accorded approval for procurement of 7.4 lakh assault rifles for the three Services.
These rifles will be ‘Made in India’ under the categorisation of ‘Buy and Make (Indian)’, through
both the Ordnance Factory Board (OFB) and private industry at an estimated cost of Rs. 12,280
crore,” the Ministry said in a statement.

Fast-track procedure

The other proposals approved include procurement of 17,000 light machine guns for the three
Services through the fast-track procedure at over Rs. 1,819 crore and 5,719 sniper rifles for the
Army and the Air Force for about Rs. 982 crore. While the high-precision rifles will be bought in the
‘Buy Global’ category, the ammunition will be initially procured and subsequently manufactured in
India, the Ministry said.

The assault rifles will be of 7.62mm calibre and the carbines of 5.56mm calibre. The Army has
been trying to replace the indigenous INSAS rifles.

The approval is the Acceptance of Necessity (AoN), the first step of the Defence Procurement
Procedure. Despite desperate attempts by the Army, all these proposals had been repeatedly
cancelled in the past.

Torpedo systems

To enhance the anti-submarine warfare capabilities of Naval Ships, the DAC approved the
procurement of the “Mareech” advanced torpedo decoy systems.

The system has been developed by the Defence Research and Development Organisation and
has successfully completed extensive trial evaluations. The systems will be produced by Bharat
Electronics Ltd., Bengaluru, at an estimated cost of Rs. 850 crore.

Last month, the DAC cleared a separate proposal for 72,400 assault rifles and 93,895 close
quarter battle (CQB) Carbines for Rs. 3,547 crore on a fast-track basis.
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How to handle Big Data

 

The Hollywood film Moneyball (2011) is about the Oakland Athletics baseball team and the
attempt by its manager to put together a competitive team on a lean budget using data and
computer analytics rather than depending on mere biases to recruit new players. The film stands
out for focussing the spotlight on data science by showing that the art of data science is more
about asking the right questions than just having the data.

It is difficult to imagine the great volume of data we supply to different agencies in our everyday
actions, bit by bit through surfing the Internet, posting on social media, using credit and debit
cards, making online purchases, and other things where we share information about our identity. It
is believed that social media and networking service companies such as Facebook may already
have more data than they are leveraging. There are infinite ways to slice and dice data, which
itself is quite daunting as at every step, there is potential to make huge mistakes.

Careful data mining from Big Data might help understand our behaviour in order to facilitate
planning. But there are examples of blunders being made with a load of information at one’s
fingertips. The problem with so much information is that there is a much larger haystack now in
which one has to search for the needle.

Here is an example. In 2008, Google was excited about “Big Data hubris” and launched its much-
hyped Google Flu Trends (GFT) based on online searches on Google for flu-related information
with the aim of “providing almost instant signals” of overall flu prevalence weeks earlier than data
out out by the Centers for Disease Control and Prevention (CDC), the leading national public
health institute in the U.S. But much of it went wrong; GFT missed the 2009 swine flu pandemic,
and was wrong for 100 out of 108 weeks since August 2011; it even missed the peak of the 2013
flu season by 140%. Google tried to identify “flu” with the search pattern. Usually, about 80-90% of
those visiting a doctor for “flu” don’t really have it. The CDC tracks these visits under “influenza-
like illness”. Understandably, the Net search history of these people might also be an unreliable
source of information. While GFT was promoted as the poster project of Big Data, it eventually
became the poster child of the foibles of Big Data. In the end, it focussed on the need for correctly
using the limitless potential of Big Data through efficient data mining.

Data blunders often arise out of bias, low-quality data, unreliable sources, technical glitches, an
improper understanding of the larger picture, and lack of proper statistical tools and resources to
analyse large volumes of data. Moreover, Big Data invariably exhibits fake statistical relationships
among different variables, which are technically called “spurious correlations” or “nonsense
correlations”. Relying too heavily on a particular model is also a common mistake in Big Data
analyses. Therefore, the model should be wisely and carefully chosen according to the situation.

“Big data may mean more information, but it also means more false information,” says Nassim
Nicholas Taleb, author of The Black Swan: The Impact of the Highly Improbable However, today’s
world is obsessed with collecting more and more data while being inattentive to the necessity or
capacity to use them. There is a possibility of getting lost in the waves of data. As a statistician, I
firmly believe that unless there is serious need, we should restrain ourselves from collecting data
as searching for the needle in haystacks should not be made unnecessarily difficult. The errors are
bound to increase exponentially with more and more redundant information.

Mining and geological engineers design mines to remove minerals safely and efficiently. The same
principle should be adopted by statisticians in order to mine data efficiently. Big Data is more
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complex and involves additional challenge. They might involve the use of some skills involving
analytics, decision-making skills, logical thinking skills, problem-solving, advanced computational
expertise and also statistical expertise. So, using some routine algorithm is not enough. Too much
reliance on available software is also a serious mistake.

So, where are we headed with so much data, most of which are useless? What is the future of so
much reliance on data, where a lot of spurious correlations could dominate our lifestyle and
livelihood? Let me bring in another Hollywood film, Spielberg’s Minority Report (2002) which is set
in Washington DC in 2054, where the ‘PreCrime’ police force is capable of predicting future
murders using data mining and predictive analyses. However, when an officer is accused of one
such future crime, he sets out to prove his innocence! Does data mining depend more on
probabilistic guesswork much like the danger inherent in a game of dice? Does this Spielberg film
depict the future of data mining? And is the future dystopian or Utopian?

Atanu Biswas is Professor of Statistics at the Indian Statistical Institute, Kolkata
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Chandrayaan-II to be launched in April

India’s second moon mission, Chandrayaan-II, which would land a rover on the lunar surface is
expected to be launched in April, Minister of State, Atomic Energy and Space Dr. Jitendra Singh
said on Friday.

“It is Chandrayaan-I which discovered water on the moon. This will be an extension of that,” Dr.
Singh said.

Chandrayaan-II would cost about Rs. 800 crore. It presented many technological challenges as it
had three components: an orbiter, a lander and a moon rover.

Dr. Sivan of the Indian Space Research Organisation (ISRO) said the launch window was April to
October and they would attempt to launch it in April.

The orbiter had a life of one year while the lander and the rover were designed to last a lunar day,
which was 14 days, as they worked on solar power.

A location had been identified at the Moon’s South Pole to drop the lander and rover.

“This site had not been explored by anyone before,” Dr. Sivan added.
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ISRO planning to launch Chandrayaan-2 mission around April this year: Dr Jitendra Singh
Department of Space

ISRO planning to launch Chandrayaan-2 mission around
April this year: Dr Jitendra Singh

Posted On: 16 FEB 2018 6:26PM by PIB Delhi

The Union Minister of State (Independent Charge) of the Ministry of Development of North Eastern
Region (DoNER), MoS PMO, Personnel, Public Grievances & Pensions, Atomic Energy and
Space, Dr Jitendra Singh said that Indian Space Research Organisation (ISRO) is planning to
launch Chandrayan-2 Mission around April this year. Chandrayaan-2 is the country's second
mission to the moon, he added. He was addressing a press conference on the achievements of
Department of Space and Department of Atomic Energy, here today.  Chandraayan-2 is a
challenging mission as for the first time we will carry an orbiter, a lander and a rover to the moon.
He said that it is a matter of pride that ISRO is launching Chandrayaan-2, which will place India at
a new height in space technology.

Speaking on achievements of Department of Space, the Minister said that ISRO has achieved
many milestones in the recent years which include launch of 104 satellites in single mission in
February last year and the launch of South Asia Satellite which will boost ties with neighbours. He
said that India is a frontline nation in the field of space technology and the scientists need to be
complimented for it. The space technology is being utilised by various ministries and departments
e.g. in Smart City Mission, preparation of utilisation certificates in Ministry of DoNER etc.

Regarding Department of Atomic Energy, Dr Jitendra Singh said that India is using the technology
for peaceful purposes and its applications have been diversified in various fields including
electricity generation, agriculture and health sectors. He said that very soon it will be the source of
meeting energy needs of the country in a cost-effective manner. He also said that Bhabha Kavach,
a light weight bullet-proof jacket has been developed for security forces. He said that Dr B.
Borooah Cancer Institute in Guwahati is now an affiliate of the Tata Memorial Centre for Cancer,
Mumbai. A tripartite MoU to this effect was signed on behalf of the North-Eastern Council (NEC),
Department of Atomic Energy and Government of Assam.

The Secretary, Department of Space and Chairman Space Commission Dr. Sivan K said that the
total cost of the Chandrayaan 2 mission will be about Rs 800 crore. He added if the mission’s
launch could not take place in April due to unsuitable weather, the window for launch is open till
October this year. He also presented the achievements of Department of Space in the last four
years. He said that ISRO has successfully accomplished 48 missions, including 21 Launch Vehicle
missions, 24 Satellite missions and 3 Technology Demonstrators. ISRO Chairman also said that
South Asia Satellite is a Common Network for Disaster Management Support, Meteorological Data
sharing, connectivity of academic, scientific and research institutions, etc. He also spoke on the
upcoming missions of ISRO.

Click here for detailed presentation on Department of Space

The Chairman & Managing Director, Nuclear Power Corporation of India Ltd (NPCIL), Shri S K
Sharma also gave a detailed presentation on various achievements of Department of Atomic
Energy in the last four years. He said that there has been an increase of 50% in the capacity
addition from 4780 MW in 2014 to 6780 MW with the completion of Kudankulam Nuclear Power
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Plant (KKNPP1&2). He said that 9 reactors are under construction which will further augment
capacity by 6700 MWe. On completion of projects under construction & sanctioned, capacity will
reach 22480 MW by 2031 – about 5 times the capacity of 4780 MW in 2014, he added.  He said
that there has been record generation of 14252 crore Units of commercial electricity generation
(14709 crore units including infirm power) during 2014-15 to 2017-18 (upto Jan 2018). He also
elaborated on contribution of atomic energy in the field of agriculture, waste management, health
care technologies, development of radiopharmaceuticals and technology for bio-pesticide.

 

Click here for detailed presentation on Department of Atomic Energy

Senior officers of the departments were also present on the occasion.

 

***

BB/NK/PK
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The long march into outer space

China’s Xichang Satellite Launch Center (XSLC), built in the heat of the rivalry between China and
the Soviet Union in the sixties, has hit the headlines this month. On February 12, the space station
was used for launching two Beidou-3 satellites. By 2020, these ‘eyes in the sky’, as part of a 30-
member family, will become operational, rivalling the U.S. Air Force’s Global Positioning System
(GPS).

Consequently, the Beidou Navigation Satellite System (BNSS) will provide another navigation
option. Along with Russian Glonass and Europe’s Galileo systems, it will assist users — in cars,
ships and planes — to accurately reach their destinations in any part of the globe.

The launch of the satellites showcases the steely resolve of China to quickly stamp its authority on
the international aerospace map.

Creating an indigenous facility

The idea of constructing the Xichang facility crystallised in the 1960s when relations between the
two communist giants — China and the Soviet Union — soured badly. The Chinese were worried
that because of the growing hostility between the two neighbours, their existing Inner Mongolia
space launch facility in Jiuquan, not far from the Soviet border, had become vulnerable.
Consequently, the XSLC was established in 1984 in the Sichuan province.

Despite the focus on their civilian applications, the Beidou navigation satellites also have a
prominent military dimension. An article posted on the website of Popular Science points out that
the BNSS embeds technology that will offer “super accurate guidance for munitions and drones”.
The latest Beidou satellites have highly accurate atomic clocks, which allow them to send
precisely timed radio impulses, making real-time military targeting more accurate.

Chinese President Xi Jinping, during a February visit to Xichang station, reportedly said that he
had “ordered the centre to focus on military training and research, boost space launch and combat
capabilities and integrate itself with the People Liberation Army’s (PLA’s) joint operation system”.

China’s Belt and Road Initiative (BRI), a lunar probe, and the highly challenging construction of a
space station are all revving up Beijing’s frenzied drive into outer space.

“Throughout 2018, Long March-3A rockets will send 18 Beidou-3 satellites into space, enabling
the Beidou system to provide navigation and positioning services to countries along the Belt and
Road,” says Cen Zheng, a top rocket system commander, as quoted by the state-run Xinhua news
agency.

The decision to construct a space station has spurred the demand for heavy rockets that can carry
enormous loads into space. Last April, China sent its first cargo module, Tianzhou-1, into space
using a Long March-7 rocket. That seminal launch put China closer to establishing a space station
around 2022.

The Chinese seemed to have narrowed down on Long March-7 rockets as the heavy-duty vehicle
of choice for building the space station. The plans are only getting bigger. By 2030, China wants to
perfect a heavy-lift carrier rocket, currently called Long March-9, according to the Science and
Technology Committee of the China Academy of Launch Vehicle Technology. The Long March-9
rocket aspires to lift a jaw-dropping 100 tonnes of payload into space. “We will step up our efforts
in the research and development of heavy lift carrier rockets so as to send them into space at an



crackIAS.com

crackIAS.com

earlier date,” said Huang Chunping, an aerospace expert.

Initiatives such as the Belt and Road and construction of a space station are driving
China’s forays into outer space. The launch of Beidou-3 satellites is also in line with its
space ambitions
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Taking advantage of deep technologies

Today, we are spoilt for choice in almost everything so it does not come as a surprise that
advanced technologies too offer a wide array–such as artificial intelligence/machine learning,
analytics, 3D printing, augmented reality/virtual reality, cloud and IoT (internet of things). In truth,
these are in nascent stages still (when compared to their real potential) and, in India particularly,
firms remain undecided about where to hedge their bets. However at this point, AI is ahead of the
curve and has avowedly staked its claim as the “new electricity”.

Now imagine a person who is afflicted by a life threatening disease and requires immediate
medication. Right now in 2018 or even 2–3 years hence, what would be the probability of an
Indian patient choosing to have their medicines 3-D printed, vis-à-vis buying them from an
authorized pharmacist? Frankly, minimal. Again, this is not to imply that such a possibility will not
become a reality in the distant future. Moreover, this example is selective and in many other
instances, additive manufacturing may well be the preferred choice even today. In the New Health
Economy, an environment influenced by tech, patients are seeking a greater role in their own care;
increased pressure is being witnessed to reduce cost and clearly the physicians’ autonomy is on
the decline. Besides the commonly cited example of telemedicine, AI has been successfully
applied in niche areas where genomic data provide insights on the individual’s health, traits, life-
style and drug responses. Patient treatment, including their experience, has been miraculous.
Incredible successes abound in IoT applications in agriculture as well. Precision farming
techniques, for instance, use field sensors to monitor farming operations and the impact can be
felt right across the value chain: production, processing, storage, distribution and consumption. AI
solutions can provide site-specific and timely data on crops to enable optimum use of fertilizers.
We can continue to draw upon examples from other sectors and build a strong case for advanced
technologies, as sci-fi enters our drawing rooms.

Naturally, all this is data-driven. So what stops cyber-criminals from using advanced technologies
to mine this mountainous data and further intensify on the cyber-attacks which are already
creating havoc? Frankly, nothing, and to get real, it’s being done already. In the past too, the
darker elements of society have never shied away from putting technology to its unintended use
with very harmful consequences. The new generations of malware attacks can be difficult to detect
with conventional tools. That’s why dynamic approaches rely on ML used data to pre-empt attacks
and respond effectively. As in most other fields, AI still cannot function on its own and at best can
be used to augment cyber-security professionals and also free up their time. AI systems that
directly handle threats on their own do so according to a standardized procedure so the element of
human error can be removed. But again, if the degree of sophistication of the attack is high, an AI-
driven response may not be altogether accurate as of now.

We’d do well to remind ourselves that hackers are well networked and share information in their
circles. This posits an uncomfortable question: In our world, are we doing enough to share best
practices and for fostering a collaborative mindset? Equally, the bad actors are incredibly fast in
learning new technologies. So where exactly are we on re-skilling?

While such comparisons are not really desirable, since there are two races being run
simultaneously, they are unavoidable. One race is being run at a frenetic pace aimed at human
progress. The other one, which is no less intense, is about derailing human progress. Tools and
techniques are available on both sides, and it will be the state of preparedness or the lack of it
which will determine who stays ahead. And of course, to reiterate, that force multiplier called
collaboration.

Raman Roy is chairman of software lobby body Nasscom.
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Taking a digital Sabbath

“Technology is hijacking our minds and society” — this is the official introduction of the Centre
for Humane Technology (CHT), an initiative of “former tech insiders and CEOs” who have now
realised there are grave problems with what they helped create. Tristan Harris, Google’s former
Design Ethicist, Roger McNamee, who advised Mark Zuckerberg in the early days of Facebook,
and Aza Raskin, who was formerly head of user experience at Mozilla, are among the drivers of
this recent initiative.

Today, we have virtually fallen under the spell of the digital universe, and have been lured to “like,”
“share,” and “follow” more, read and watch much more than we can digest, and provoke and
outrage much more than we can handle, all the while believing these actions are perfectly natural.
In that context, the CHT makes the important point that the most popular digital platforms — the
Facebooks, Twitters, Instagrams, and Googles — are in a “zero-sum race for our finite attention.”

Social media and the slow extinction of rationality

That’s bad news for all of us, and here’s why: “Snapchat turns conversations into streaks,
redefining how our children measure friendship.” Likewise, “Facebook segregates us into echo
chambers, fragmenting our communities.” Also, “Instagram glorifies the picture-perfect life, eroding
our self-worth.” Thus, it turns out, we might be trapped by a system that is being run with the help
of “massive supercomputers”. They can do what it takes to keep us at it, relentless in the pursuit of
their goals, delivering a personalised experience like never before, and giving us a high when
others agree with us, notwithstanding the trolls.

How did it come to this? Maybe this is what happens when smart, ambitious people, backed by the
wealth of the richest investors on earth, zero in on psychosocial problems that technology can
apparently solve. Then they unleash their solution, for free, throughout the world.

No doubt, these technologies, including social media platforms, are beneficial in some respects.
As a user, you have a smooth ride all the way. There are hardly any entry barriers to this magical
world. The devices and the Apps are so beautifully designed that a preschooler could learn to
handle them in no time. There are billions of applications and most are free. You can be
anonymous. You can be yourself. You can say anything.

Until that fine day when you realise nothing in this world can be free, and that it has cost you
something. Writer Douglas Rushkoff has been making this point for a while now, often succinctly,
like when he said: “On Facebook we’re not the customers. We are the product.”

How do you deal with this? On its website, the CHT lists a slew of ideas to help us live the digital
life more “intentionally” — like turning off notifications, except from people, and going grayscale, so
as to not get lured by the shiny icons. Abstaining from this world may not be realistic for many, but
how about a weekly break, a digital Sabbath of sorts? After all, it’s free.

Receive the best of The Hindu delivered to your inbox everyday!

Please enter a valid email address.

Positive developments are taking place with regard to female genital mutilation
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Placenta-on-a-chip developed to test drug transport

The pendrive-sized device contains two layers of human cells that model the interface between
mother and fetus.   | Photo Credit: University of Pennsylvania

Scientists have developed an “organ-on-a-chip” platform to study how drugs are transported
across the human placental barrier. Some maternally-administered medications can enter the fetal
bloodstream, but how the placenta determines which molecules can get through is still poorly
understood.

The new placenta-on-a-chip developed by researchers at the University of Pennsylvania in the US
is a small block of silicone that houses two microfluidic channels separated by a porous
membrane. The researchers grow human trophoblast cells on one side of the membrane and
endothelial cells on the other.

The layers of those two cell types mimic the placental barrier, which determines what passes from
the maternal to the foetal circulatory systems. By adding different molecules to the blood-like fluid
flowing through the “maternal” microfluidic channel, the researchers can measure the rate at which
they transfer to the “foetal” channel and how much they accumulate in the barrier itself.

The ability to test this process on human placentas is in high demand, researchers said. Pregnant
women are excluded from clinical drug trials, and animal models have severe limitations. Those
limitations were tragically demonstrated in the case of thalidomide, where a morning sickness drug
able to transport across the human placental barrier led to tens of thousands of birth defects and
deaths.

To validate their placenta-on-a-chip as a testing platform, Dan Huh, assistant professor at
University of Pennsylvania and his colleagues compared the transport of two drugs that have been
studied via ex vivo placental perfusion: heparin, an anticoagulant, and glyburide, used in the
treatment of gestational diabetes.

Heparin is understood to be too large a molecule to pass through the placental barrier, and the
team’s placenta-on-a-chip also bore out that result.

Glyburide is considered safe to use during pregnancy, thanks to specialised efflux transporters
expressed by the placental tissue that prevent maternally administered drug molecules from
reaching the foetus. The placenta-on-a-chip was able to emulate this protective mechanism. .

“We’re getting close. This study has given us confidence that the placenta-on-a-chip has
tremendous potential as a screening platform to assess and predict drug transport in the human
placenta,” Huh said.

Further research and validation studies will be necessary before the placenta-on-a-chip sufficiently
replicates its in vivo counterpart for the purposes of clinical testing, researchers said.

Receive the best of The Hindu delivered to your inbox everyday!

Please enter a valid email address.

Metformin drug used for cancer treatment activates AMPK thus promoting metastasis
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PM’s address via Video Conference, at the World Conference on IT, Hyderabad
Prime Minister's Office

PM’s address via Video Conference, at the World Conference
on IT, Hyderabad

Posted On: 19 FEB 2018 1:25PM by PIB Delhi

Ladies and Gentlemen

 

I am happy to inauguratethe World Congress on Information Technology. This event is being held
in India for the first time. It has been organizedin partnership with NASSCOM, WITSA and the
Government of Telangana.

I am sure, it shall be of mutual benefit to investors, innovators, think-tanks and other stakeholders
from across the world. I would have liked to be there in person. I am happy, however, that the
power of IT enables me to address you remotely.

To all the delegates joining us from abroad: Welcome to India.Welcome to Hyderabad.

On the side-lines of this conference, I hope you shall have some timeto explore the vibrant history,
and delectable cuisine of Hyderabad. I am sure, it shall encourage you to visit other parts of India
as well.

 

Indeed, India is home to ancient, rich and diverse cultures, through which runsan under-lying
theme of unity.

 

Ladies and Gentlemen, 

 

The concept of “VasudhaivaKutumbakam– the world is one family”,is deeply imbibed

in Indian philosophy. It reflects our inclusive traditions.In the twenty-first century,technology is
becomingan enabler or this concept. It helps us create a seam-less, integrated world.

 

A world where geographical distanceno longer remains a barrier in collaborating for a better
future.Today,India is the hot-spot of digital innovation,across all sectors.

 

We not only have a growing number of innovative entrepreneurs,but also a growing market for
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tech innovation. We wereand we remainone of the most tech friendly populations in the world.With
over one lakh villages linked with optical fiber,121 crore Mobile phones, 120 crore Aadhaar and 50
crore internet users,

 

India is best placed to leverage the power of technologyand leap-frog into the futurewhile ensuring
empowerment of every citizen. Digital India is a journeybringing about digital inclusionfor digital
empowermentaided by digital infrastructurefor digital delivery of services.Leveraging technology in
such a holistic mannerwas unthinkable some years ago.

 

We have successfully completed this life-cyclein the last 3 and a half years.This has been
possiblethrough a change in public behavior and processes. Digital Indiahas not remained merely
a Government initiative,but has become a way of life.

 

Technology has transcended power-point presentationsand has become an inseparable part of
people’s lives.While most Government initiatives depend on a Government push,Digital India is
succeeding because of the people’s pull.

 

The JAM trinityof combining 320 million Jan Dhan bank accounts of poor with Aadhaar and
Mobilewith direct benefits of welfare measureshas saved Rupees 57 thousand Crores.

 

Around 22 million digital hospital transactionsacross 172 hospitals in Indiaare bringing comfort in
the lives of patients.The National Scholarship Portalfor easy Scholarships todayhas 14 million
students registered on it.

 

eNAM- an online agriculture market offering the best prices to the farmers  has 6.6 million farmers
registered and 470 agriculture markets connected.Digital payments through BHIM-UPIhas
registered transactions of Rupees fifteen thousand Crore in January 2018.

 

The unique Umang app launched only three months back  is already offering 185 Government
services.

 

Today 2.8 lakh Common Services Centersarethere in different parts of the countrygiving many
digital services to people. About 10 lakh people work in these centers,including thousands of
women entrepreneurs.In order to leverage the skills & talent of our youth,BPOs have started
operating from places like Kohima and Imphal in North East Indiato areas of Jammu and
Kashmir.86 Units across 27 states and Union territorieshave already become operationaland
many more are likely to come up soon.
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To ensure digital literacy in every house-hold,we have initiated a Pradhan Mantri Rural Digital
Literacy Missionto make 60 million adults digitally literate in rural India. Under this10 million people
have already been trained.

 

We have come a long waywith the convergence of Make In India & Digital India. From only two
mobile manufacturing units in India in 2014,today there are 118 units  operational in India,including
some of the best global brands.

 

Government e-Market-place has been developed as the National Procurement Portal of India.It
enables small and medium enterprisesto compete in meeting the procurement requirements of the
Government.This simple IT frameworkhas improved transparency in Government procurement.It
has also speeded upprocurement processes,and empowered thousands of small and medium
enterprises.

 

Yesterday,at Mumbai University, I had the opportunity to dedicate to the nation,theWadhwani
Institute for Artificial Intelligence.This is an independent,non-profit research institute,with a mission
of Artificial Intelligence for Social Good.

 

A few days ago,in Dubai,at the World Government Summit,I had the opportunityto visit an
exhibitionon the “Museum of the Future.” This has been plannedas an incubator for ideas,and a
driver for innovation. I appreciate the pioneers of technology,some of whom are in the audience
today,for the work they are doing. They are helpingto secure a better, more comfortable future for
humanity.

 

We stand today,at the cusp of the fourth Industrial Revolution.Technology,if used well for public
good,can deliver lasting prosperity to mankind and a sustainable future for our planet.It is in this
context,thatI place the World Conference on Information Technology,in India today.

 

The key themes at this Conference,reflect the opportunities that await us.Disruptive
technologiessuch as Block-chain and the Internet of Things,will have a deep impactin the way we
live and work.They will require rapid adaptation in our workplaces.

 

Skilling citizensfor the workplace of the futureis Important.In India,we have launched the National
Skill Development Missionto prepare our children and youthfor a bright future.We also need to
ensurethat our existing work-forceis able to re-skill,  as new technologies emerge.

 



crackIAS.com

crackIAS.com

One of the invited speakers at this event,the robot Sophia shows the potential of new
technologies.We need to reflecton the changing nature of jobs,in the emerging age of intelligent
automation .I compliment NASSCOMfor developing the “Skills of the Future” platform.

 

I am told, NASSCOM has identified eight important technologies.They include Artificial
Intelligence,Virtual Reality,Robotic Process Automation, Internet of Things,

 

Big Data Analytics,3D Printing,Cloud Computing,Socialand Mobile. NASSCOM has also
identifiedfifty-five job rolesthat are going to be in high demand globally.

 

I am sure,the "skills of future" platform will greatly help Indiamaintain its competitive edge.Digital
technologyis now at the heart of every business.

 

New technologies must be embeddedin various operations and processesof a business entity.

 

How can we prepareour millions of small and medium businessesfor this transformation,in a short
time?Keeping in mind the importance of innovation,in the future of economy and business,the
Government of Indiahas launched the Start-up India initiative.

 

We believeour startups are the keyto finding viable and economical solutions across sectors and
verticals.

 

Under the Atal Innovation Mission,we are building Atal Tinkering Labsin schools across India.The
objective of this schemeisto foster curiosity,creativityand imagination in young minds.

 

Ladies and Gentlemen,

 

I am sure,that as you deliberateon various themes of Information Technology,you shall keep the
interests of the common manat the back of your mind. I once again welcomethe distinguished
delegates from across the world,to India.May your deliberations be productive.

 

May the outcomes benefit the poor and the under-privilegedacross the world.
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Thank You.

*********

AKT/HS
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India test fires medium-range nuclear capable Agni-II missile

India on Tuesday test-fired its medium-range nuclear-capable Agni-II missile with a strike range of
2,000 km from Abdul Kalam Island off Odisha coast, Defence sources said. The trial of the
surface-to-surface missile was conducted from a mobile launcher at the Launch Complex-4 of the
Integrated Test Range around 8.38 am, the sources said.PTI
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‘China deploys warships in Indian Ocean’

Provocative move?Two of the ships forming part of the Chinese Navy’s ‘Blue 2018A’ fleet.Special
arrangement  

A Chinese naval contingent has been deployed in the East Indian Ocean for more than a week at
a time when the Maldives is undergoing a political crisis, a Chinese website has reported.

The website, sina.com.cn, has linked the deployment of the warships, including an amphibious
vessel that can transfer troops from sea to land, to the evolving situation in the Maldives.

Turbulence in region

“At present, the Indian Ocean region is not peaceful and the political situation in the Maldives
continues to be turbulent,” says the post.

The article flagged on Sunday pointed out that the Chinese Navy’s ‘Blue 2018A’ fleet has been
training in the East Indian Ocean for a “week or so”. However, Indian defence sources denied any
movement of Chinese ships near the Indian Ocean island nation.

China had earlier warned against external intervention in the Maldives after the country’s exiled
former President Mohamed Nasheed called for New Delhi’s intervention to release political
prisoners. The Sina report quoted a statement by the Chinese Foreign Ministry “that other
countries should not interfere in the internal affairs of the Maldives”.

The detachment of the Chinese Navy comprises two 052D destroyers, a 054A frigate, and a 071
dock landing ship. A supply ship is also part of the flotilla.

An Australian website, news.com.au, underscored that the entry of Chinese warships in the Indian
Ocean marks a significant shift in regional power.

“They’re there to keep India away from Beijing’s interests in the strife-torn Maldives Islands.”

“Sending warships to operate off the Maldives is a new and concerning development, because it
shows that China is trying to exercise influence over a small state more usually within India’s
strategic view. New Delhi will read this as a worrying move. It will intensify strategic competition
and increase mistrust between China and India,” it quoted Peter Jennings of the Australian Policy
Institute as saying.

The 7,500-tonne Type 052D guided missile destroyer (Luyang-III class) boards a crew of 280
members. Land attack cruise missiles, as well as other projectiles which can target submarines,
aircraft and hostile warships provide it credible firepower.

The Type 054A frigate (Jiangkai II) has a hard-to-pick stealthy design and good anti-ship and
counter-submarine capability.

The Type 071 amphibious transport ship is geared for beach landing troops. An array of
amphibious landing craft, assault vehicles and two back-up helicopters are used for sea-to-land
deployment of around 800 troops, equivalent of an army battalion. “Overall, the Chinese Navy is
sending out an amphibious convoy fleet with strong regional air defence, anti-ship and anti-
submarine capabilities and the ability to deliver rather large-scale amphibious troops quickly,” Sina
observed.
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More ships

The post highlighted that two additional naval groups, already deployed for anti-piracy escort
missions of commercial ships, beef up the Navy’s overall deployment in the Indian Ocean at this
time.

These include the 27th escort convoy comprising a destroyer, frigate and a replenishment ship
that may have entered the southern Indian Ocean, having crossed the southern tip of Africa, after
completing its mission in the Atlantic more than 10 days ago.

It partners with the Navy’s third ship contingent in the Indian Ocean — the 28th convoy escort
formation in the western Indian Ocean. “Just this time, 11 warships of the three naval formations
have appeared in the east, west and south Indian Ocean at the same time. This reaction speed
and mobilisation ability can be achieved by the few state navies in the world,” the article claimed.

Not near Maldives

Meanwhile, Indian defence sources said no movement of Chinese ships was detected near the
Maldivian waters. “The closest the Chinese ships came near Maldives was about 2,500 nautical
miles away,” a defence source said on Tuesday.

A couple of weeks back, a Chinese naval task force has entered the Indian Ocean from the Sunda
Strait for exercises in international waters closer to Australia and has since left via the Lombok
Strait, the source explained.

Asked about the development, Indian Navy spokesperson Capt. D.K. Sharma said: “Indian Navy
has a robust maritime domain awareness and we have a clear picture of the happenings in the
Indian Ocean Region.”

END

Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

www.livemint.com 2018-02-21

Policy framework to foster innovation

In less than 18 months–and it is noteworthy-India has jumped more than 40-odd ranks to now
come within the top 100 in Ease of Doing Business. Budget 2018 introduced a new idea, the Ease
of Living index.

Clearly, the focus is on “ease of doing” business and living–for now. For the future, we should
include innovation as well. Whether we articulate in as many words (not wanting to sound
hackneyed) but we do require a firmer policy framework which makes for a conducive environment
that fosters innovation.

India is known for Frugal Innovation, and undoubtedly in its time—clearly not overlooking the
constraints either—it has delivered results. But, with advanced technologies at the fore, we are
required to go way deeper with more concerted efforts.

Globally, we have seen innovations work best in clusters–the Silicon Valley and London’s Silicon
Roundabout are potent examples. In India, we need a similar cluster for deep tech, and for an
umbrella organization to develop it and oversee progress. This entity, preferably under the
government, will also be required to facilitate collaboration between stakeholders, build consensus
and position India globally as an Innovation Hub. But, then, it has to be supported by the industry,
apex bodies like Nasscom and the academia as well. The cluster will have to establish deep
linkages with the best institutions of the country (IITs, IIMs, etc.) to draw on cutting-edge research,
which really is at the core.

Clusters require vibrant networks. Funding, trend-spotting, talent hunt, facilitating cross-pollination
between disciplines and industries are some of the obvious benefits to be had. Support to industry
consortia or even benchmarking of corporate best practices will create interest, drive competition
and increase awareness to bring in desired results.

The most crucial element is about building capabilities. The Indian IT BPM (business process
management) industry employs 40 lakh people directly, of which, approximately 4.5-5 lakh are
equipped with digital skills.

The target is four-fold (at least) or 20 lakh. Moreover, the nation produces more than 2.6 lakh
STEM (science, technology, engineering, and mathematics) graduates annually who also need to
be included in the re-skilling drive. Advanced technologies like AI (artificial intelligence) are data
driven so for training measures to mirror real-life situations, access to data (humongous) and its
sanctity is most important. It will be quite impossible for academic institutions to address these
expansive needs off their own accord which opens up opportunities for PPP (private-public
partnership) models.

If data is the new oil, then we need to have a strong regulatory environment in place for its
valuation, protection, taxation and such other considerations that one would normally associate
with exchanges of great value, for both tangibles and intangibles.

While we are on the subject of taxation, it is imperative that startups are given adequate support
through tax breaks and reduced paperwork. Undeniably, investing in startups is risky, so we need
easier exit norms for investors, particularly angels. There has been an alarming drop in Series A
funding, and I would like to add here that for a while now, we have been recommending the
removal of Angel Tax.

The line between hardware and software is blurring. Perhaps it’s only apt that we also address the
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needs of the hardware industry and look towards lending heft to the ‘Make in India’ initiative of the
government. But, we should remain mindful of the fact that in our bid to protect domestic
manufacturers, we don’t end up looking inwards by creating protectionist barriers ourselves. After
all, these are the very same forces we are combatting in some of our most prominent markets.

Finally, India’s needs will be different from those of developed nations.

To build scale and create impact, deep technologies, particularly AI / ML (machine learning) and
IOT (internet of things) are being used to solve the country’s challenges in healthcare, education,
financial inclusion, agriculture among others. While not wanting to sound quotidian, a “double
whammy” is foreseen, when the government too adopts deep tech in their core processes which
will be the best encouragement for innovators.

R. Chandrasekhar is President of software body Nasscom
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The politics of AI

Public discourse around artificial intelligence (AI) is often hijacked by themes that belong in
fantasy rather than the real world. Iconic AI from pop culture such as HAL 9000 and Agent Smith
epitomise a Manichaean obsession with the idea of ‘superintelligence’ (‘the Singularity’) that could
prove to be good or evil, vested as it is with the power to turn humans into either immortals or
slaves oppressed by parasitic machines. But the Singularity is not what humanity needs to worry
about right now.

Machine learning (a more precise term for AI) will certainly continue to surpass human
capabilities in specific domains such as medical diagnosis and facial recognition. But an AI that
can match human intelligence in all respects is unlikely because it is impossible for AI technology
to replicate that which makes human intelligence what it is — its embodiment in a biological
substrate refined by millions of years of evolutionary feedback loops.

This doesn’t mean the advent of AI is no cause for concern. International Data Corporation, the
market intelligence agency, estimates that worldwide spending on AI solutions will grow to $57.6
billion by 2021. The lion’s share of the investments is being made by the Big Five: Alphabet,
Amazon, Apple, Facebook and Microsoft.

Given the scale of investment that it is attracting from the Big Five, all hailing from the most
profitable sector of global capitalism (technology), it’s clear that AI is critical for future profitability.
This is in keeping with the dynamic of late capitalism that began in the 1970s.

Ties in the time of Artificial Intelligence

Capitalism faced a crisis of profitability in the 1970s. Opinions differ regarding its causes, but the
global elite had no doubts about the solution: financialisation and globalisation. Also known as the
“neo-liberal turn”, it helped solve the problem of falling rates of profit by empowering capital to flow
across national borders to wherever the returns were the highest, buy up state-owned assets and
enterprises cheaply, and use labour arbitrage to appropriate a greater share of produced value.

The outcome of all this was a diminishing share of wages in profits. So, to prop up demand and
keep the economy on the growth path, consumer spending was sustained through debt, which
entailed further financialisation of the economy. It was around this time, in the 1990s, that
capitalism welcomed its newest saviour: digitalisation.

If financialisation and globalisation made it possible for corporates to tap into markets anywhere in
the world, digitalisation gave them the means to do so. Uber is the perfect example of what
capitalism wants to be when financialisation, globalisation, and digitalisation come together. Huge
volumes of financial capital bankrolled Uber through year after year of huge losses as it expanded
across the globe, offering rides at prices that disrupted local transportation markets. But it owned
no vehicles, employed no drivers. What it did own was data about customers and commute
patterns, and a proprietary algorithm that put them to good use.

AI thus heralds the next phase of digital capitalism where capital accumulation is powered by the
‘oil’ of the networked economy: data. To take an obvious example, traditionally the world’s leading
content producers, newspapers and television channels, received the bulk of advertising revenue.
But in 2017, 25% of global ad revenue and 60% of online advertising were gobbled up by two
companies that produce no content at all: Facebook and Google.

AIs won’t really rule us, they will be very interested in us: Juergen Schmidhuber
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So where does their value come from? Well, both are platforms: one is a search platform and the
other is a social networking platform. As Nick Srnicek argues in Platform Capitalism, businesses
structured as platforms are the digital equivalent of oil rigs, ideally placed to mine the networked
economy’s most valuable resource by inserting themselves between different sets of users,
turning every interaction into a data point, and feeding it all into an algorithm.

From this perspective, India’s own data-mining initiative, the Aadhaar project, is an ambitious
attempt to run a single pipeline through multiple oil rigs with the aim of securing free and unlimited
access to an endless stream of personal data that could be monetised by whoever controls it.

Platform businesses leverage their ability to scale-up the digitisation of a given activity (Uber
digitises taxi rides while Airbnb digitises hospitality) to quickly build monopolies that, in turn, boost
their ability to collect more data. Unlike what we’ve heard for a long time about Facebook and
Google, this data-collecting spree is not about selling it for money or using it to target
advertisements better. Rather, it is about using them to train algorithms. Once a platform is in
place to ensure a steady supply of fresh data to train an algorithm, the company can eventually
move to a position where it can offer an array of AI solutions for which, unlike online search or
social networking, you have to pay.

All this foregrounds two inter-related issues that citizens must consider carefully: data ownership
and labour protection. Put bluntly, the platform-based, chargeable AI services being rolled out by
the likes of Amazon and Google were not only made possible by user-generated data, but they
often border on rent-seeking. So, there is no reason why people should continue to surrender
ownership of their personal data without due compensation.

AI to boost productivity: Modi

The time has come to put in place a new data ownership regime so that private capital is made to
pay if it wants to use people’s personal data for commercial gain.

Second, AI is set to eliminate thousands of skilled jobs in the services sector — from paralegals
and sales executives to drivers and radiologists. Unlike what unfolded in the 20th century when
the loss of blue-collar jobs to automation was offset by a boom in service sector employment, the
rise of AI isn’t about to open up a great number of jobs in any new sector, which is why tech
tycoons such as Elon Musk are advocating a universal basic income.

And yet, every time someone writes a Facebook post or types into Google search, she is not only
giving away data about herself, she is also bringing that data into existence, in addition to
continually reproducing her physical self so that she can go on being both a producer of data and
the agent ensuring that the databases feeding the AI remain populated and active.

So, contrary to neoclassical economic wisdom, AI cannot sever the link between labour and
economic value, though it does substitute dead labour (capital) for living labour. A more equitable
distribution of the profits derived from data is essential to ensure that the original owner-producers
of data get their due share.

Ultimately, the AI-enabled digitalised economy cannot survive without the ‘oil’ that can only come
from non-AI (human) sources. Unless citizens exercise political control over how data is mined
and used, even without the rise of a ‘superintelligence,’ the bulk of humanity risks being reduced to
little more than hyper-connected sheep, kept well-fed and well-entertained on (plat)farms under
the supervision of AI well-trained to optimise the production of digital wool.

sampath.g@thehindu.co.in
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Google AI can predict heart attack risk

AI can predict risk factors — from blood pressure to smoking status   | Photo Credit: sezer66

Knowing the risk of a heart attack or a stroke could soon become as simple as an eye test as
researchers at Google and its health—tech arm Verily have found that Artificial Intelligence (AI)
and Machine Learning (ML) could help identify signals of heart diseases through retinal images.

“AI offers us the potential for new, less invasive tests for heart health — predicting cardiovascular
results from retinal images with computer vision — encouraging early results!,” Google CEO
Sundar Pichai said on Tuesday.

The study, published in the journal Nature Biomedical Engineering, showed that deep learning
applied to a retinal fundus image, a photograph that includes the blood vessels of the eye, can
predict risk factors for heart diseases — from blood pressure to smoking status.

The algorithm that the researchers produced can even help predict the occurrence of a future
major cardiovascular event, said Michael McConnell, Head of Cardiovascular Health Innovations
at Verily.

High accuracy

Cardiovascular disease is the leading cause of death globally and researchers know that lifestyle
factors including exercise and diet in combination with genetic factors, age, ethnicity, and sex all
contribute to it.

In this study, using data from 284,335 patients, the researchers were able to predict
cardiovascular risk factors with surprisingly high accuracy.
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NASA developing spacesuit with built-in toilet

A spacesuit that astronauts will wear on the Orion spacecraft.   | Photo Credit: NASA

NASA scientists are developing a new spacesuit that includes a waste-disposal system, which will
allow astronauts to remain in their spacesuits for up to six days in case of emergencies.

The new suits, called the Orion Crew Survival Systems Suits (OCSSS), will be worn by astronauts
on NASA’s Orion spacecraft, which will carry humans beyond low Earth orbit.

While the Orion will be equipped with a toilet, NASA is making contingency plans in case of
emergencies, including the possibility that the Orion capsule depressurises and the astronauts
have to remain in their suits to survive.

NASA wants astronauts to be able to survive in their suits for up to six days.

Existing suits come equipped with diapers called maximum absorbency garments. Astronauts do
not remain in their suits for more than 10 hours at a time. Once out of the spacesuit, astronauts
use the onboard toilets.

There were no toilets on the spacecraft that carried humans to the Moon.

For urine collection, the all-male crew members wore catheters that fit over the penis like a
condom, with a tube at the end to collect the liquid, which was pulled into a bag attached to the
outside of the suit.

However, a glaring problem that was never solved is how to make an in-suit, urine-collection
systems for women. Female astronauts used the diaper system and onboard toilet.

“For females, it gets a little harder because of the geometry of a person’s body, and then you have
to deal with issues like pubic hair,” Johnson said.

Pubic hair poses a challenge because liquid tends to glom onto it in microgravity. The main
concern is liquid lingering in that area and causing a skin breakdown. The system also has to be
secured in place, and pubic hair can also make it difficult to use a sticky attachment mechanism.

Researchers have to take into consideration things like how the waste-disposal system can
operate while a woman is on her period.

The female urine-disposal system is not fully developed yet, and some aspects of it are
proprietary, Johnson said, so she can not release all the details.

However, the general design is similar to the tube system used by female fighter pilots to relieve
themselves during long flights, or members of the military who may not be able to stop a task to
relieve themselves.

The device essentially has to be the size of a sanitary napkin, to encompass an entire area. PTI
MHN 21021315
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New superbug strain behind Pakistan’s typhoid outbreak: study

Lab technicians testing for the presence of bacteria.   | Photo Credit: REUTERS

An outbreak of typhoid fever in Pakistan is being caused by an extensively drug resistant
"superbug” strain, a sign that treatment options for the bacterial disease are running out, scientists
said on Tuesday.

Researchers from Britain's Wellcome Sanger Institute who analysed the genetics of the typhoid
strain found it had mutated and acquired an extra piece of DNA to become resistant to multiple
antibiotics.

An outbreak of drug-resistant typhoid that began in Hyderabad in Pakistan in November 2016 is
still spreading, according to experts from Aga Khan University in Pakistan who worked with the
Sanger team. Official data on case numbers and deaths are not available, but local Pakistan
media reports say health authorities detected more than 800 cases of drug-resistant typhoid in
Hyderabad alone in a 10-month period between 2016 and 2017.

The researcher found the bacterial strain causing the outbreak is now resistant to five antibiotics in
total, more than seen in any outbreak before. “This is the first time we have seen an outbreak of
extensively drug-resistant typhoid,” said Elizabeth Klemm, who co-led the analysis work at the
Sanger Institute. “This outbreak was caused by a multidrug-resistant strain that had gone a step
further and acquired an extra piece of DNA encoding additional genes for antibiotic resistance.”

Typhoid is a highly contagious infection caused by the Salmonella enterica serovar Typhi bacteria.
It is contracted by consuming contaminated foods or drinks and symptoms include nausea, fever,
abdominal pain and pink spots on the chest. Untreated, it can be fatal.

Scientists at Aga Khan University anxious to find ways to tackle an ongoing outbreak there
contacted the Sanger in the spring of 2017 and asked scientists there to genetically analyse
samples.

The team found it was being caused by a strain known as H58, which is already known to be
linked to drug-resistant cases. Looking further, they found this H58 strain had gained an extra
strand of bacterial DNA a plasmid that encoded for additional antibiotic resistance genes. The
study's results were published in the scientific journal mBio.

Charlie Weller, head of vaccines at Britain's Wellcome Trust global health charity, said the findings
were a clear warning that “treatment options for typhoid are running out” and focussing on
prevention was now vital.

A new vaccine against typhoid was approved last month by the World Health Organization and the
GAVI global vaccine alliance said last year it had earmarked $85 million to help support the
introduction of typhoid vaccines in poor countries.

Previous research by Sanger scientists published in 2015 found that the H58 strain of typhoid first
emerged in South Asia 25 to 30 years ago. It initially took hold in Asia and Africa before spreading
around the world, becoming the dominant strain by 2015.
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The next innovation: on Blockchain

Blockchain could be the least elucidated among the disruptive technologies rapidly
transforming the world around us. It is widely known that some of the most valuable companies of
our times, such as Uber and Airbnb, are effective aggregators of resources, including cars and
apartments. They are using the Internet to reach out, and match the supply and demand in a
global market.

Although the architecture of the blockchain is far more complex than these aggregators, the
underlying principle is not that different. It can be described as a way for people to share the extra
space and computational power in their computers to create a global super-computer that is
accessible to everyone. The blockchain lets people who are part of this super-computer perform
functions such as verification of transactions and contracts, and the updating and maintenance of
these records in the form of trustworthy ledgers, tasks that are normally reserved for established
intermediary organisations such as banks and legal firms, and be rewarded for it. This core feature
of the blockchain creates a space for trusted transactions in the digital space that have never been
possible before.

Nasscom, BRI to promote blockchain

The cryptocurrency Bitcoin is the first successful application of this technology. Even though
there are mixed standpoints regarding the credibility, scalability and practicality of digital
currencies, the core technology behind them, blockchain, undoubtedly has tremendous value.
Annual global economic output is over $90 trillion, with almost 3% of the amount going to various
financial toll collectors such as banks, and credit card platforms.

Blockchain technology could drastically cut down, or even eliminate, these transaction charges by
replacing the intermediaries, thereby creating hundreds of billions, or even trillions, of yearly
savings. This is a significant amount that could be used for other economically and socially
productive purposes.

Understanding this cost-saving potential, several international banks and state-owned banks in
Russia, Saudi Arabia and the UAE have started working on blockchain-powered financial
solutions. The Indian government and Finance Ministry’s lackadaisical approach towards this
technology could make our banks less competitive in the long run, when compared to their
international counterparts.

Experts caution against blockchain technology

Blockchain applications could be further extended to sectors such as insurance, law, real estate
and digital art, and could be used to further strengthen our national institutions, including the
judiciary and the Election Commission. Critical citizen information like land records, census data,
birth and death records, business licenses, criminal records, intellectual property registry, electoral
rolls could all be maintained as blockchain-powered, tamper-proof public ledgers, and be verified,
or updated in real time, with utmost security, thereby generating inconceivable improvements in
efficiency, transparency and time savings.

The potential of blockchain to bring about substantial economic transformation is the mirror image
of the way the Internet revolutionised commerce, media and advertising in the previous decade.
India should effectively channel its technical human capital surplus to position itself as one of the
pioneers during this upcoming wave of innovation.
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Navy to host MILAN from March 6 to 13

The Indian Navy will host the multi-national MILAN series of exercises at Port Blair in the
Andaman and Nicobar islands from March 6 to 13.

“Besides fostering co-operation through naval exercises and professional interactions, MILAN
provides an excellent opportunity to the participating navies to come together in a spirit of
collaboration and mutual understanding to nurture stronger ties,” the Navy said in a statement on
Sunday.

MILAN is a congregation of littoral navies conducted biennially by the Indian Navy under the aegis
of the Andaman and Nicobar Command.

It began in 1995 with the participation of four littoral navies and has steadily grown in size and
complexity, encompassing participation of maritime forces from not just the Bay of Bengal and
South East Asia but the larger Indian Ocean Region.

With the underlying theme of ‘Friendship Across the Seas,’ MILAN 2018 will witness a diverse mix
of professional exercises and seminars, social events and sporting fixtures, the Navy’s statement
said.
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Gene for rare form of diabetes found

A team led by researchers in Chennai has isolated a gene that causes a rare form of diabetes,
called Maturity-Onset Diabetes of the Young (MODY). This adds to the 14 known gene variants
that cause MODY and could advance the emerging field of precision diabetes, by helping
personalise diabetes care.

Diabetes involves a disruption of how blood sugar is kept in check by the hormone insulin. In
Type-2 diabetes, which is the most common form of the disorder, many genes and environmental
factors combine to cause this disruption. In MODY, any one of the 14 genes, if defective, can
hamper the body’s insulin usage and trigger Type-2 diabetes.

Some forms treatable

Many times non-obese children, with elevated blood sugars, are often misdiagnosed to have Type
1 diabetes and treated with insulin, leading to poor or no control of the blood sugar. “Some forms
of MODY can easily be treated with sulphonylurea, an inexpensive drug. And it works very well on
the patients. If you consider the age group — young adults [14-21 years] — it is a game changer.
It dramatically improves quality of life,” says V. Mohan, president, Madras Diabetes Research
Foundation (MDRF), a partner in the study.

Type 1 diabetes, that MODY is usually mistaken for, is not gene-dependent, and therefore not
inherited. “While it will not be cost effective to test everyone, you can look for signs such as the
children are not obese, they have a family history, and the insulin they are being treated with does
not seem to help. Running the MODY gene test, first for the more common forms, and if they are
negative, testing for the rare ones would be the line to take,” he adds.

In a paper published in the BMC Medical Genetics journal, researchers outlined that variants of
the NKX6-1 gene found in MODY patients were “functionally impaired”. The study was carried out
by the MDRF in collaboration with scientists from Genentech, California, and MedGenome, India.

Of the 14 MODY genes already identified, largely from European studies, MODY 1–3 are the most
common. Radha Venkatesan, who heads the molecular genetics wing at the MDRF, says: “I was
testing for 1-3 and it was the causative factor in only 11% of the cases. Therefore, we figured that
there must be others. We found four other variants in RFX6, WFS1, AKT2, NKX6-1 that may
contribute to MODY. A further functional assessment of the NKX6-1 variants showed that they are
impaired.” She is hopeful that further evidence might emerge to fix the role of the three other
variants also discovered, as more and more families come forward to be tested.

The study carried out was based on a comprehensive genomic analysis of 289 individuals from
India that included 152 MODY cases and 137 patients without diabetes. The latter showed no
genetic variants associated with MODY.

The costs

Currently, the costs of testing could be pretty high. “While the cost of testing each gene is about
3,000, the costs for the entire MODY genetic panel, come to about 18,000. However, we are trying
to bring it to under 10,000, for the entire package,” Dr. Mohan explains.

ramya.kannan@thehindu.co.in
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Speeding universe

The Hubble Space Telescope’s latest finding shows that the universe may be expanding at a
faster rate than it was believed. This discrepancy may portend new physics, scientists believe and
various models are being floated to explain this.

One possibility that can explain this could be that dark energy may be shoving the universe apart
with a greater strength than earlier.

Another idea is that dark radiation including particles travelling at speeds close to light, as yet
undiscovered, such as ‘sterile neutrino’ could be driving this force.

Yet another idea is that dark matter interacts more strongly with normal matter than was believed
to be.

These measurements were published in The Astrophysical Journal.
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What's inside the Svalbard Global Seed Vault ?

Today the Svalbard Global Seed Vault in Norway celebrates the 10th anniversary of its official
opening. The Norwegian government has planned to spend about $13 million to upgrade the vault.

It is a facility located on a remote island in the Arctic Ocean and it houses the world's largest
collection of seeds. The seeds can be of use in the event of a global catastrophe or when some
species is lost due to natural disasters. It is therefore also referred to as the doomsday vault.

Read more: http://www.thehindu.com/todays-paper/tp-features/tp-sundaymagazine/ark-in-the-
arctic/article6603654.ece

According to the latest release release from Crop Trust, one of the operators of the vault, there
have been over a million seed samples deposited by 73 institutions till date.

At Chang La in the Himalayas, at a height of 17,300 feet, there is a storage facility with over 5,000
seed accessions. One accession consists of a set of seeds of one species collected from different
locations or different populations.

The vault is a joint venture of the National Bureau of Plant Genetic Resources (which comes under
the Indian Council of Agricultural Research) and the Defence Institute of High Altitude Research
(under Defence Research and Development Organisation)

“It started as a small experimental set-up almost 10 years ago. We used the facility as an
additional storage or a safety duplicate for the seeds at the National Genebank in Delhi,” said
Dr.K.C. Bandal, former director of the National Bureau of Plant Genetic Resources.

Dr. Bandal was one of the representatives from India who carried the deposit box from India to
Norway in April 2014. “In Norway, we have deposited 25 accessions of pigeon pea. Pigeon pea is
a high source of protein and India is one of the highest producers of the pulse crop. This is a first
step in safeguarding the crop diversity and agricultural wealth of our country,” he said

An official from the Defence Institute of High Altitude Research said, “When a seed needs to be
stored for few years, maintaining it at just 10 degree Celsius is enough. But in the long run, for 10
to 20 years, they need to be kept at a minus 15 to minus 20 degree Celsius (range). Chang La has
a prevalent temperature in this sub-zero range.”
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‘Space suits’ to warn of depression in astronauts

Scientists are developing ‘happy space suits’ that can monitor symptoms of depression in
astronauts, and provide real time feedback to improve the atmosphere of the spacecraft as well as
boost the occupants’ mood.

Depression is a major problem in space, as astronauts can be adversely affected by factors like
insufficient exercise, excessive exposure to light and lack of sleep, according to researchers from
Florida Polytechnic University (FPU) in the U.S.

The technology, called Smart Sensory Skin (S3), will detect emotional and physical deficiencies in
astronauts through wireless sensors that will then send an immediate response to improve the
“atmosphere”, and adjust the astronauts’ environment to fit their individual needs.

Oxygen levels

The adjustments include changes in temperature, light exposure, light colour, and oxygen levels.

“It’s vital for astronauts to be mentally healthy during missions and right now there’s no active,
real-time solution to help them when they feel stressed or anxious,” said Arman Sargolzaei,
professor at FPU.

The eventual product will incorporate the wireless sensors into astronaut clothing, so that
physicians on Earth can also monitor the person’s pulse rate, blood pressure and joint angles.

Similar technology already exists, but it is cumbersome, often uncomfortable, and data collection
is passive. This means the data must be reviewed by a physician and the user can only make
appropriate actions after recommendation.

The new active technology would also be made ergonomic to reduce distractions and increase
mission effectiveness.
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NCCS finds dual mechanism to help embryonic stem cells maintain pluripotency

Our work will be helpful in regenerative medicine, says Deepa Subramanyam (right).   | Photo
Credit: Special Arrangement

Embryonic stem cells are capable of generating all the cell types that compose the organs and
systems of the human body. Now, researchers at Pune’s National Centre for Cell Science (NCCS)
have found a dual mechanism that keeps specific genes off, which helps the embryonic stem cells
maintain pluripotency — their ability to give rise to all the cell types. The dual mechanism functions
in such a way that even if one mechanism fails, the other can function as a back-up and help the
embryonic stem cells maintain pluripotency.

Embryonic stem cells contain multiple endocytosis-associated genes whose expression is
suppressed unlike in the case of the specialised or differentiated cells. Some of the genes are
directly responsible or regulate the transport of molecules which are present on the cell surface
membrane to the interior of the cell. The precise mechanism by which the expression of
endocytosis-associated genes are turned off in embryonic stem cells and the role of endocytosis
(transport of molecules from the membrane surface to inside the cell) in maintaining pluripotency
was not known. A team led by Dr. Deepa Subramanyam from NCCS has deciphered them. The
results were published in the journal Scientific Reports.

“We attempted to identify and ascertain if certain genes that are associated with endocytosis have
their expression kept under check or not in stem cells, and if these genes had any role in
maintaining the stemness of embryonic stem cells,” says Dr. Subramanyam.

The team identified two pathways — polycomb repressive complex (PRC2) and embryonic stem
cell-specific cell cycle (ESCC) regulating microRNAs — that suppressed the expression of the
endocytosis-associated genes in embryonic stem cells but not in cells that have already
differentiated. While the expression of 50 endocytosis-associated genes is kept under check by
one pathway (PRC2), the expression of a smaller subset of 12 genes is also reduced by the action
of the second pathway (ESCC).

The PRC2 complex has four subunits, and when one particular subunit (Ezh2) was knocked down
it led to significant increase in the expression of endocytosis-associated genes. Similar results
were obtained when another subunit (Suz12) was knocked down.

Stem cells have a class of small non-coding microRNAs called the ESCC-family of microRNAs.
The microRNAs work by binding to the complementary sites seen on messenger RNA (mRNA).
“Of the 50 endocytosis-associated genes, 21 genes had complementary sites for the microRNA,
indicating that these 21 could potentially be controlled by microRNAs,” she says.

“The function of the PRC2 complex is to suppress the expression of the 50 endocytosis-
associated genes. And the microRNAs function as a back-up, in case the expression of some of
the genes is not completely shut down by the action of the PRC2 complex,” says Dr.
Subramanyam. The stem cells will continue to exhibit pluripotency as a long as the expression of
the endocytosis-associated genes is turned off.

To confirm whether the genes have to necessarily be turned off for pluripotency to be maintained
in stem cells, the researchers introduced the genes into stem cells in such a manner that the
expression of these genes was not turned in the stem cells. “We introduced only one gene at a
time and we tested a total of two genes. In both cases, the embryonic stem cells began losing their
pluripotency and there was an upregulation of differentiation markers,” says Ridim Dadasaheb
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Mote from NCCS and first author of the paper.

“Our work will be helpful in regenerative medicine. Understanding the pathways and mechanism of
endocytosis can now give us a handle to try and convert induced pluripotent stem (iPS) cells,
which are pluripotent, into specialised cells such as neurons by altering the expression of the
endocytosis-associated genes,” says Dr. Subramanyam.

Receive the best of The Hindu delivered to your inbox everyday!

Please enter a valid email address.

Fossilised bird dung from almost 1500 years ago was used for the study.
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