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NASA’s 2018 to do list includes mission to ‘touch’ Sun

NASA is turning 60 in 2018 and the agency is looking forward to launching a slew of important
missions in the coming year, including one to “touch” the Sun.

NASA’s Parker Solar Probe is scheduled for launch in 2018 to explore the Sun’s outer
atmosphere.

The probe will use Venus’ gravity during seven flybys over nearly seven years to gradually bring
its orbit closer to the Sun, according to a NASA statement.

The spacecraft will fly through the Sun’s atmosphere as close as 6.2 million kilometres to our
star’s surface, well within the orbit of Mercury and closer than any spacecraft has gone before.

The Parker Solar Probe will perform its scientific investigations in a hazardous region of intense
heat and solar radiation.

The primary science goals for the mission are to trace how energy and heat move through the
solar corona and to explore what accelerates the solar wind as well as solar energetic particles.

In 2018, NASA will also add to its existing robotic fleet at the Red Planet with the InSight Mars
lander designed to study the interior and subsurface of the planet .

The US space agency’s first asteroid sample return mission, OSIRIS-REx, is scheduled to arrive
at the near-Earth asteroid Bennu in August 2018, and will return a sample for study in 2023.

Launching no later than June 2018, the Transiting Exoplanet Survey Satellite (TESS) will search
for planets outside our solar system by monitoring 200,000 bright, nearby stars.

To continue the long—term record of how Earth’s ice sheets, sea level, and underground water
reserves are changing, NASA will also launch the next generation of two missions — ICESat-2
and GRACE Follow-On — in 2018.
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What are bosons and how did they get their name?

An illustration by CERN shows a typical candidate event that produces Higgs boson, popularly
known as the "God particle."   | Photo Credit: AP/CERN

Festivities began today to commemorate the 125th birthday of the famous physicist Satyendra
Nath Bose, who was born this day in 1894. Bose’s name was very much in the news when CERN
discovered the Higgs boson a few years back. Many reports pointed out and celebrated the fact
that that the word “boson” in “Higgs boson” had been coined from Bose’s surname. The Higgs
boson is not the only particle, however, to enjoy this honour, and there is in fact a whole class of
elementary particles that share a group name – boson.

Think of the many particles you have heard of, such as electron, proton, neutron, neutrino, and
photon. All the particles in this list, except the photon, are so-called matter particles. The photon,
on the other hand, is a quantum, or tiny bundle, of the electromagnetic field.

The relation between matter particles and field quanta is simple — Matter particles interact with
each other by exchanging the appropriate field quanta.

One fundamental difference between matter particles and field quanta is that while you can
squeeze in as many field quanta into a small volume, you cannot do so with matter. To see this,
just try sitting close to another person – there is a limit to how close you can get. This is because
the electrons, protons etc in our bodies resist being stacked on top of each other. The same is not
the case with field quanta, which can be as closely packed as needed.

This essential difference has to be tackled when we look at systems of identical particles, for
instance, collections of electrons or photons. The difference manifests in the statistical properties
of the many particle system. Matter particles such as electrons, protons etc obey what is known as
the Fermi-Dirac statistics and hence are known as ‘Fermions’. Field quanta, for instance, obey
what is called Bose-Einstein Statistics and are collectively called ‘Bosons’.

In general we hear less about bosons. There is the Higgs boson which gives mass to particles like
protons and neutrons. There are the W and Z bosons associated with the weak force and the
nutrinos.

Why call them bosons?

Now, why are these particles known as bosons? It was Bose who actually figured out (in the
specific case of photons) how a group of identical photons would behave. He was interested in
reproducing, mathematically, Planck’s law of radiation using only quantum mechanical ideas. He
employed a technique in this calculation that laid the foundation of quantum statistics. He then
sent his paper to Albert Einstein who recognized the value of his calculation and had the paper
translated into German and published in the journal Zeitschrift fur Physik. This paper turned out to
a seminal one and the technique used by Bose goes under the name of Bose-Einstein Statistics
and the particles such as photons that obey these statistics are called bosons.

While Bose himself did not realise the enormous breakthrough he had made, Einstein did, and he
took Bose’s work much further. Physicist Paul Dirac was the first to use the term “boson” to
describe the particles that obeyed Bose-Einstein statistics, in order to celebrate Bose’s
contribution to developing this theory.
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New way to raise wheat production threefold

Inspired by NASA’s experiments to grow wheat in space, Australian scientists have developed the
world’s first ‘speed breeding’ technique that can boost the production of the crop by up to three
times.

The NASA experiments involved using continuous light on wheat which triggered early
reproduction in the plants.

“We thought we could use the NASA idea to grow plants quickly back on Earth, and in turn,
accelerate the genetic gain in our plant breeding programmes,” said Lee Hickey, Senior Research
Fellow at University of Queensland (UQ) in Australia.

“By using speed breeding techniques in specially modified glasshouses we can grow six
generations of wheat, chickpea and barley plants, and four generations of canola plants in a single
year — as opposed to two or three generations in a regular glasshouse, or a single generation in
the field,” Mr. Hickey said.

“Our experiments showed that the quality and yield of the plants grown under controlled climate
and extended daylight conditions was as good, or sometimes better, than those grown in regular
glasshouses,” he said.

The speed breeding technique has largely been used for research but is now being adopted by
industry.
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Towards a genomics revolution

 

In 1865, Gregor Mendel discovered the two laws of inheritance that are now named after him.
Almost 90 years later in 1953, the work of James Watson, Francis Crick, Maurice Wilkins and
Rosalind Franklin, deciphered the structure of the molecule — DNA — that stores our hereditary
information and gets transmitted from parents to children over generations.

At this point, in principle, the prospect of building individualised medicine based on the precise
information stored in each human’s DNA (their genome) had come into view. But the human
genome has around 3 billion base pairs and in 1953 it wasn’t possible to imagine extracting
genetic information on the molecular scale and of this collective size.

Technological advances in sequencing methods have made the possibility glimpsed 60 years ago
a reality today. Already by 2001 the human genome project and its private competitor, Celera
Genomics, showed that an entire genome could be sequenced.

Since then the cost of doing so has plummeted — currently it is something like $1000 per person
and becoming cheaper — and the age of genomics-informed medicine is now within sight.
Perhaps this will also make interventional treatments feasible, in the not too distant future, thanks
to the revolutionary advances brought about by the discovery of new gene-editing techniques,
such as CRISPR.

What implications do these developments have for India and are there deliberate choices that
would shape this coming future more advantageously for the country and its people? Are there
strengths that India can bring to this task? To gain fully from the genomics revolution, India needs
to collect information about the genetics of its population and train manpower capable of
interpreting it. The information that is needed has to come from a large and sustained collection of
data — fully sequenced individual genomes along with medical histories for the individuals who
volunteer for this effort.

This kind of longitudinal study is what would allow actual physical manifestations relevant to
health, e.g. specific illnesses, to be related to features in the genome. To pick an ambitious but not
impossible number, a data bank that collects this kind of information on one million Indians over
the coming decade would be a feasible effort of the right magnitude. We note that the China
Kadoorie Biobank has been studying half a million people since their recruitment in 2004-2008. As
India is much more genetically diverse — with something like 5,000 ethno-linguistic and religious
groups (castes and others), all of which probably have some degree of genetic distinctiveness — it
needs a larger survey to do justice to all Indians.

The genetic distinctiveness of different Indian groups is in part the result of endogamy. While we
cannot know the full impact of endogamy in advance of a proper survey, some recent research
has shown that endogamy is very likely to be medically significant. Castes are not just “of the
mind”. The genetic implication of this is that there are likely to be many recessive diseases
stemming from single genes specific to individual groups that can be identified.

This knowledge could then also be quickly applied to the task of managing diseases in these
groups as well as be used for genetic counselling that could reduce their incidence in future
generations. As an example elsewhere, the founder group of Ashkenazi Jews have almost
eliminated Tay-Sachs disease from their population by such means. Looking ahead a bit more,
with large samples the technique of “genome-wide association studies” that compare genomes of
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cases and controls could be used to identify genetic risk factors related to common diseases (such
as heart disease that stem from many genes) that affect the health of many more individuals. We
would like to emphasise that much of this is simply a question of applying existing methods and
could all be done fairly quickly.

This is a good point at which to note that such a survey of Indian genetic diversity will be an
important asset, beyond disease genetics. The data collected as part of these efforts will also help
to uncover the basic biological function of genes and their interactions, which are not yet fully
understood. This knowledge will be useful to humanity worldwide and also offer India a chance to
claim a piece of the global medical and scientific frontier.

As a large part of the enterprise would be the application of information technology or “bio-
informatics”, the prospects of establishing viable commercial enterprises with synergies to existing
IT champions are also promising.

As things stand there is certainly progress under way. There has been path-breaking work in using
genomics to shed light on Indian history, a small number of hospitals are using genetic information
to help patients, and there is at least one private sequencing company in India. But all of this
activity is on a much smaller scale than needed and is currently not generating the manpower
required to equip the next generation of medical and research activities in the area. What is
needed is a coherent push at the national level that involves government, academic institutions,
the existing health-care industry, the IT industry and the nascent biotechnology industry. This
coherent push should aim to set an ambitious but realistic objective of creating an Indian genetic
data bank, to promote academic programmes that train scientists, technicians and doctors in this
area and to create a regulatory framework that promotes broad objectives for both public and
private sectors without being self-defeating.

The fact is that both genetic data and biological samples are easily transported across borders
and if Indian regulation is shortsighted, it will simply cause Indian genomics to move abroad to
places such as Singapore. In this context it is worth mentioning that the GenomeAsia 100K
Initiative based in Singapore plans to sequence 100,000 Asian genomes, including some from
South Asia. While this is eminently worthwhile as it will provide a broader pan-Asian set of data, it
would be important to make similar investments at a national scale quickly to avoid the situation
that this is one of the only enterprises to which Indians can turn to.

All in all, the time is ripe for India to begin its own genomics revolution. The technical
understanding and will needed to launch this is present in India’s scientific leadership, in medicine
and in industry. What is needed is a vision and leadership at the national level to leverage this and
seize the day. Nothing less than the very health of the nation is at stake.

Shivaji Sondhi is Professor of Physics at Princeton University, U.S. Priya Moorjani is Assistant
Professor of Genetics, Genomics and Development, Department of Molecular and Cell Biology at
UC Berkeley, U.S.
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What are asteroids and how are they grouped?

This artist’s conception shows an asteroid crashing into Earth.   | Photo Credit: NASA

On January 3, at around 6 a.m. IST, an asteroid darted past Earth. It travelled at a distance of 1.8
million km and was placed under the ‘Potentially Hazardous Asteroids’ category.

Continue reading to know more about asteroids and how they are classified.

Asteroids are rocky bodies in space, and they mostly originate between the orbits of Mars and
Jupiter. This region is also known as the asteroid belt.

The following are also called as asteroids, though NASA prefers to call these “minor planets”

They could be composed of anything from clay and silicate rocks to metals. In fact, NASA
classifies asteroids based on their composition. Here is the classification:

Any object that has its orbit near that of Earth is called as near-Earth asteroid.

The Near-Earth asteroids are further classified as:

Potentially Hazardous Asteroids: Any of the near-Earth asteroids can become potentially
hazardous ones if their distance from the Earth is below 0.5 astronomical units or 7.5 million km. 1
astronomical unit is equal to 150 million km-the distance between Earth and the sun.

“There are thousands of Potentially Hazardous Asteroids. There is no need to panic as there is
only an extremely small chance that they can be influenced by the Earth's gravitation and we don't
see any collision with earth taking place anywhere in the near-future,” says Dr. Debiprosad Duari,
Director, M. P. Birla Planetarium, Kolkata.

On January 7, Sunday, at around 7.30 am IST, 2017 YJ7, an Aten asteroid, will pass by Earth at a
distance of 4.8 million km.
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Research finds lizard inside fossilised dinosaur to be a new species

The fossil of Compsognathus longipes dinosaur found in Germany.  

A new research report has concluded that a lizard whose fossils were found inside a dinosaur
skeleton in 1859 is indeed a new species, putting to rest a puzzle that has baffled scientists for
more than 150 years.

Prior to this finding, the gekho-like creature, which was found inside the gut of a fossilised
carnivorous dinosaur Compsognathus longipes, was thought to be an extinct lizard in Germany
(Bavarisaurus macrodactylus).

The author of the new report is Dr. Jack L. Conrad of the American Museum of Natural History,
whose findings have been published posthumously in the Zoological Journal of the Linnean
Society last month.

The report points to the unique shape of the lizard's skull stitchings and skull bones. Dr. Conrad
named the lizard Schoenesmahl dyspepsia, which roughly means ‘beautiful meal that is difficult to
digest’.

The dinosaur skeleton was discovered in Bavaria, Germany, by Dr. Joseph Oberndorfer in 1859.
The dinosaur is estimated to have lived in the Late Jurassic era—around 150 to 145 million years
ago.

This is not the first time a fossil has been found within a fossil. In 2016, there was a report in
Palaeobiodiversity and Palaeoenvironments about an insect inside a lizard inside a snake fossil.
There have been several reports of fish inside fish fossils. These findings help us know more
about their dietary preferences.

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

Please enter a valid email address.

From satellite launches to Aryan migration, here are the 10 science stories published by The
Hindu in 2017 that readers flocked to

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 2018-01-05

NASA to launch two missions to explore nearest space

The mision will help to get a full—disk view of the ionosphere and the upper atmosphere beneath
it every half hour.   | Photo Credit: NASA

NASA has announced that it would launch two missions to explore the little-understood area of 96
km above Earth’s surface.

The Global-scale Observations of the Limb and Disk (GOLD) mission will be launched in January
2018, and the Ionospheric Connection Explorer (ICON) will be launched later this year, the US
space agency said on Thursday.

GOLD and ICON will team up to explore the ionosphere, a boundary area between Earth and the
space where particles have been cooked into a sea of electrically-charged electrons and ions by
the Sun’s radiation, reports Xinhua news agency. These layers of near-Earth space are
increasingly becoming a part of human domain as it is home to radio signals used to guide
airplanes, ships and Global Positioning System satellites.

NASA said the two missions were complementary. ICON will be in low-Earth orbit, at 560 km
above Earth, like a close-up camera while GOLD will be in a geostationary orbit over the Western
Hemisphere, about 35,398 km above the planet’s surface. It will help in full-disk view of the
ionosphere and the upper atmosphere beneath it every half hour.

The two missions can cooperate with each other when ICON passes through GOLD’s field of view
and each mission can get a snapshot of the same region. This overlap in their data makes it easier
to identify reasons for changes in the upper atmosphere at a given time, NASA said.

One of the missions’ goals is to measure how upper atmosphere changes in response to
hurricanes and geomagnetic storms. "We used to think only solar wind could affect the
ionosphere, and only the lower atmosphere was affected by terrestrial weather, but now we’re
going to get to see how that energy couples together," said Doug Rowland, ICON mission scientist
at NASA.

GOLD will also explore how the upper atmosphere reacts to geomagnetic storms, which are
temporary disturbances of Earth’s magnetic field caused by solar activity. At night, GOLD will
examine disruptions in the ionosphere, which are dense, unpredictable bubbles of charged gas
that appear over the equator and tropics, sometimes interfering with radio communications.
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Boost to gravitational wave study

David Reitze  

India’s role in studying gravitational waves — touted as one of the most important discoveries of
the recent past — will increase once the proposed gravitational wave observatory is set up in the
country, said David Reitze, executive director of Laser Interferometer Gravitational-Wave
Observatory (LIGO).

The observatory is expected to start functioning by 2025.“The more detectors we have and
depending on where they are, the more accurately we are able to point in the direction in the sky.
India having a detector improves that dramatically and that’s going to be a big mission,” said Mr.
Reitze.

Gravitational waves are ‘ripples’ in the fabric of space-time, caused by some of the most violent
and energetic processes in the universe such as merger of black holes or neutron stars. Its
discovery saw three scientists get the Nobel Prize for Physics in 2017.

Already, several physicists from Bengaluru-based International Centre for Theoretical Sciences
(ICTS) are an active part of the LIGO project. In an interaction with The Hindu on the occasion of
the 10th anniversary of ICTS, Mr. Reitze said after having announced the fourth successful
detection of gravitational waves in September 2017, focus will now be on expanding their reach
within the universe.

“We know we have binary black holes and binary neutron stars, so there must be a neutron star
and black hole merger. We want to detect that. Our detectors are not very sensitive to supernovas
because the amount of energy released by supernova in gravitational waves is very tiny, may be a
billionth of what comes out of a black hole merger,” Mr. Reitze said, hoping that they would be
able to make a breakthrough in the coming years.

One way was to make the detector at least 40% more effective, allowing them to be more
sensitive.

At present, the LIGO detectors are sensitive to about 70 to 80 megaparsec (280 million to 300
million light years) for binary neutron stars and for binary black holes, the sensitivity is about 2
gigaparsec (approximately 3 billion light years). With improved sensitivity, these detectors will be
able to fetch information from farther distances in space.
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Army satisfied with Akash missile

Blazing a trail:An Akash missile being fired from the Jaisalmer airbase in 2016.File photo  

The Army is fully satisfied with the performance of the indigenously developed Akash short-range
surface-to-air missile (SR SAM) system and is looking for further performance enhancements in
future, Lt. Gen. Parminder Singh S. Jaggi, Director-General, Army Air Defence (AAD), said here
on Tuesday.

Last month, the Army carried out the first user trial of the missile system.

Biggest advantage

“We are happy with the Akash system. It is a watershed as far as indigenous systems are
concerned. The biggest advantage is it is a home grown system,” Lt. Gen. Jaggi said.

The Army’s AAD celebrated its 25th year of raising on Tuesday.

The Army currently has two Akash regiments which it began inducting in 2015. Last year, the
Defence Ministry cancelled a global tender for additional SR SAMs and approved procurement of
two more regiments. Each regiment consists of six launchers with each launcher having three
missiles. Officials say Akash has an indigenous content of 96%.

“The first user trial by AAD crew was fully successful. Akash has been validated as it has been
conceptualised,” Lt. Gen. Jaggi said.

25-km range

Akash has a range of 25 km and can simultaneously engage multiple targets in all weather
conditions and has a large operational envelope from a low altitude of 30 metres to a maximum of
up to 20 km.

The Army is likely to order more Akash regiments as it is in the process of replacing its legacy
systems in service.

Lt. Gen. Jaggi said as more regiments were ordered, there would be additional enhancements in
the system as well in performance.

He noted that as AAD celebrated its silver jubilee, there had beeb a major modernisation drive
under way with the induction of a medium-range surface-to-air missile for which contracts had
been signed and other deals in progress.

Akash was developed by the Defence Research and Development Organisation (DRDO) as part
of the Integrated Guided Missile Development Programme initiated in 1984 and is manufactured
by Bharat Dynamics Ltd. (BDL).

END

Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



crackIAS.com
cr

ac
kIA

S.co
m

www.thehindu.com 2018-01-10

Muscle tissue grown from stem cells: study

Working human muscle has been grown from stem cells in the lab in a breakthrough that holds
promise for sufferers of degenerative muscular diseases, scientists said on Tuesday.

The team from Duke University in North Carolina said they were the first to achieve this feat using
adult skin or blood cells which were “reprogrammed” into a juvenile, versatile state.

These are called “induced pluripotent stem cells” or iPSCs. Like naturally-occurring stem cells
found in embryos, they can become any other type of human cell.

In this case, the iPSCs were coaxed into becoming skeletal muscle cells, which grew into
“functioning human skeletal muscle,” the team reported in the science journal Nature
Communications.

“It’s taken years of trial and error, making educated guesses and taking baby steps to finally
produce functioning human muscle from pluripotent stem cells,” study co-author Lingjun Rao said.

The breakthrough was made possible by “unique cell culture conditions” in the lab, and a special
3-D scaffold which allowed the cells to grow “much faster and longer” than other teams had
managed, he said in a statement issued by the university.

The tissue contracted and reacted to external stimuli such as electrical pulses or chemical signals,
the team said.

They also implanted the muscle fibres into adult mice, where it survived and functioned for at least
three weeks, though it was “not as strong” as natural tissue. The team hopes their technique will
allow scientists to grow “an endless amount” of functioning muscle in the lab on which to test
drugs and gene treatments for degenerative muscle diseases.

“The prospect of studying rare diseases is especially exciting for us,” said researcher Nenad
Bursac.

“When a child’s muscles are already withering away from something like Duchenne muscular
dystrophy, it would not be ethical to take muscle samples from them and do further damage.”
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India unveils Pratyush, its fastest supercomputer yet

India’s supercomputing prowess moved up several notches on Monday after it
unveiledPratyush,an array of computers that can deliver a peak power of 6.8 petaflops. One
petaflop is a million billion floating point operations per second and is a reflection of the computing
capacity of a system.

According to a statement by the Indian Institute of Tropical Meteorology (IITM),Pratyushis the
fourth fastest supercomputer in the world dedicated to weather and climate research, and follows
machines in Japan, USA and the United Kingdom. It will also move an Indian supercomputer from
the 300s to the 30s in the Top500 list, a respected international tracker of the world’s fastest
supercomputers.

The machines will be installed at two government institutes: 4.0 petaflops HPC facility at IITM,
Pune; and 2.8 petaflops facility at the National Centre for Medium Range Weather Forecast,
Noida.

Monsoon forecast

The government had sanctioned Rs. 400 crore last year to put in place a 10-petaflop machine. A
key function of the machine’s computing power would be monsoon forecasting using a dynamical
model. This requires simulating the weather for a given month — say March — and letting a
custom-built model calculate how the actual weather will play out over June, July, August and
September.

With the new system, it would be possible to map regions in India at a resolution of 3 km and the
globe at 12 km.

While inaugurating the facility at IITM, Pune, Union Science Minister Dr. Harsh Vardhan
saidPratyushwould be India’s “premier" HPC (high performance computing) and was a step up
from India’s current peak capacity of 1.0 PF.
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Procurement of Training Solution for P8I Aircraft
Ministry of Defence

Procurement of Training Solution for P8I Aircraft

Posted On: 05 JAN 2018 11:46AM by PIB Delhi

            P8I Long Range Maritime Reconnaissance Anti Submarine Warfare (LRMRASW) aircraft
were inducted into the Indian Navy commencing 2013. Towards training of the P8I pilots,
observers, ordnance and technical personnel, a contract has been signed with M/s Boeing, USA
for procurement of Training Simulator for P8I aircraft, along with construction of a 60,000 sq ft civil
facility (Training, Support and Data Handling Centre) and an on-site Comprehensive Annual
Maintenance Contract for a period of 10 years.

            The complete training facility would be commissioned at INS Rajali, Arakkonam by Mar
2021. In addition, as part of the contract, a dedicated Maintenance Simulator would also be
commissioned at Naval Institute of Aeronautical Technology (NIAT), Kochi for ab-inito training of
the technical personnel.

_________________________________________________________________________

DKS/AC                                                                                                                                
      03/18
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Milestone achieved by Space Technology
Department of Space

Milestone achieved by Space Technology

Posted On: 04 JAN 2018 3:38PM by PIB Delhi

In the recent years ISRO has achieved major milestones as below:

In April 2016, seven  satellite  constellation for  Navigation system   NavIC   was established.●

            In August 2016, first experimental mission of Scramjet engine towards  realisation of
Air Breathing system was successfully tested.

●

            In February 2017, 104 satellites were placed in a single launch.●

            In May 2017, South Asia satellite was launched, which was a gift to neighbouring
countries.

●

            In June 2017, GSLV Mk-III was launched successfully carrying GSAT 19 
 communication satellite.

●

            In June 2017, Cartosat satellite was launched successfully by PSLV C-38●

 

Indian  Space  Programme has placed  Astrosat, a multi-wavelength observatory in August 2015.
 It observes universe in optical, Ultraviolet, low and high energy X-ray region of the
electromagnetic spectrum,  whereas most other scientific satellites are capable of observing a
narrow range of wavelength band.

            Mars Orbiter Mission (MOM) is designed to orbit Mars. It is functioning well since its
positioning in Mars orbit in September 24, 2014. The designed mission life of MOM was six
months but has successfully completed more than three years and is expected to function further. 
All scientific payloads continue to perform well.

This was stated by the 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 reply to question in the Rajya Sabha today.

 

****

PK/SS/2049
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PSLV all set to ferry 31 satellites tomorrow

The PSLV rocket, after a shocking falter four months ago, will return to the launch pad at
Sriharikota on Friday.

A successful flight of PSLV-C40 is expected to put behind the Indian light lift rocket’s freak failure
on August 31. During the forced hiatus, the Indian Space Research Organisation diagnosed why
the nose cone of the previous C-39 rocket did not release the satellite; it took necessary corrective
steps, officials said.

The launch is slated for 9.28 a.m. from the Satish Dhawan Space Centre in Andhra Pradesh. The
countdown is set to begin Thursday morning.

Now among the world’s favourite and reliable commercial launchers for small satellites, the
upcoming 42nd PSLV will carry a total of 31 satellites including 28 paid riders.

The main payload, the 710-kg Cartosat-2F, is the seventh in the Cartosat-2 series and is built to
work for five years. Said to have a high, sub-metre resolution, it is unofficially said to serve military
surveillance purposes.

Small satellites

ISRO is putting up two of its own small satellites — a 100 kg micro satellite and the 11-kg nano
satellite INS-1C. There are also 28 smaller customers.

The commercial satellites include three 100-kg class micro satellites and 25 nanosats (1-10 kg)
from Canada, Finland, France, Korea the U.K. and the U.S.

The PSLV has so far launched 209 small and medium satellites for foreign countries and earned
revenue for the commercial arm, Antrix Corporation Ltd.

ISRO will be trying a two-orbit feat with the PSLV for the second time. On Friday, just after 17
minutes from take-off, the main satellite will be released first into a 505-km orbit, followed by 29
others.

Almost 1.5 hours later, microsat will be released into a lower 359 km orbit. Between the two orbits,
the engine in the fourth stage of the rocket will be re-started twice during the course.

The flight lasting 2 hours and 21 minutes will be the longest of the PSLV, about six minutes longer
than C-35 which was launched in September 2016.

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 2018-01-13

ISRO workhorse PSLV-C40 puts 31 satellites in space

The Indian Space Research Organisation (ISRO) on Friday launched its 42nd Polar Satellite
Launch Vehicle (PSLV) from the Satish Dhawan Space Centre in Sriharikota.

The PSLV-C40, which took off at 9.29 a.m, placed 31 satellites, originating from seven countries,
in two orbits. ISRO termed the successful launch a New Year’s gift to the nation.

The rocket was only briefly visible to onlookers on a foggy morning. Its primary payload was the
fourth satellite in the advanced remote sensing Cartosat-2 series.

The Cartosat-2, whose imagery will be used to develop land and geographical information system
applications, weighs 710 kg and was placed in a circular polar sun synchronous orbit 505 km from
Earth. The satellite’s design life is five years. The 30 co-passenger satellites together weigh 613
kg.

It was, however, the two other Indian satellites in the C40’s payload that generated the most
excitement. Called technology demonstrators, the microsatellite and the nanosatellite showed big
strides towards miniaturisation.

The ISRO also used them to send a message to potential commercial customers, placing its
microsatellite in an orbit different from the other 30. After deploying all the other satellites, the
fourth stage of the rocket restarted twice to move from the 505 km orbit to a 359 km orbit to inject
the microsat.

A.S. Kiran Kumar, for whom C40 was the last launch as ISRO Chairman, said the agency was
utilising excess capacity to attempt a recovery of mission costs.

“We don’t want to get into the specifics of money. We are not trying to build systems today for
commercial launches. We are trying to build capacity for the demands of our own communication,
navigation, observation,” he said at a press conference.

Vikram Sarabhai Space Centre Director K. Sivan, chosen to succeed him was present.

The remote sensing microsatellite is of the 100 kg class with a mission life is 10 months. The
nanosatellite, named Indian Nano Satellite-1C, is the third in its series. The INS-1C, whose
mission life is six months, carries the Miniature Multispectral Technology Demonstration payload.

The ISRO Chairman said the Chandrayaan-2 was on schedule but did not commit to a March
2018 deadline.
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Cartosat will open its eyes on Monday

When the latest member of the Cartosat family “opens its eyes on the world” for the first time on
Monday, scientists at the Earth Station Complex in Shadnagar, about 60 km from Hyderabad, will
get the first glimpses of its aerial view. The Shadnagar facility of the National Remote Sensing
Centre received data from the 710 kg Cartosat-2 17 minutes after lift-off on Friday. Minutes after
the satellite was launched, the Earth Station received telemetry data indicating the satellite’s
health.

“The satellite’s health indicators are good. It is being commanded from Bengaluru and its data will
be received at Shadnagar. The rocket placed it around 10 km from its intended orbit,” a scientist at
the NRSC informed.

The satellite’s first-day images, after a series of manoeuvres on Saturday, are likely to be from
northern half of the country, sources said. Besides transmitting data to Shadnagar, some of
ISRO’s satellites also transmit data to an NRSC ground station in Antarctica.

The Cartosat series of satellites can reportedly be utilised for a range of purposes from pure
cartography to surveillance. The last Cartosat satellite that was launched in June 2017 sent
images of India and also that of Doha in Qatar when it first started operations.

Addition of the latest Cartosat-2 series satellite will increase frequency of imaging a global
location, scientists said. With its current satellite constellation, India can image any location on the
planet every fourth day. The cameras on the latest satellite provide sub-meter resolutions,
scientists said on Friday.
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Martian ice deposits could sustain human outposts in the future:study

A huge sea of ice lies under the surface of Mars ready to be tapped by future explorers, as a
source of fuel and maybe even drinking water.   | Photo Credit: NASA

Scientists using images from an orbiting NASA spacecraft have detected eight sites where huge
ice deposits near the Martian surface are exposed on steep slopes, a potential source of water
that could help sustain future human outposts.

While scientists already knew that about a third of the surface of Mars contains shallow ground ice
and that its poles harbor major ice deposits, the research published on Thursday described thick
underground ice sheets exposed along slopes up to 100 yards (meters) tall at the planet's middle
latitudes.

“It was surprising to find ice exposed at the surface at these places. In the mid-latitudes, it's
normally covered by a blanket of dust or regolith,” loose bits of rock atop a layer of bedrock, said
research geologist Colin Dundas of the U.S. Geological Survey's Astrogeology Science Center in
Flagstaff, Arizona, who led the study.

The researchers used images from NASA's Mars Reconnaissance Orbiter, which has studied the
Martian atmosphere and terrain since 2006, including the history of apparent water flows on or
near the surface.

The findings showed that ice may be more available than previously known for use as water to
support future robotic or human exploration missions, perhaps even the establishment of a
permanent Mars base. The water could be used for drinking and potentially conversion into
oxygen to breathe.

“Humans need water wherever they go, and it's very heavy to carry with you. Previous ideas for
extracting human-usable water from Mars were to pull it from the very dry atmosphere or to break
down water-containing rocks,” said planetary scientist Shane Byrne of the University of Arizona
Lunar and Planetary Laboratory, a co-author of the study in the journal Science.

The deposits were found at seven geological formations called scarps, with slopes up to 55
degrees, in the southern hemisphere and one in the northern hemisphere.
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PSLV successfully launches 31 satellites in a single flight
Department of Space

PSLV successfully launches 31 satellites in a single flight

Posted On: 12 JAN 2018 2:14PM by PIB Delhi

       ISRO’s Polar Satellite Launch Vehicle, in its forty second flight, successfully launched the 710
kg Cartosat-2 Series Remote Sensing Satellite along with 30 co-passenger satellites today from
Satish Dhawan Space Centre SHAR, Sriharikota. This flight is designated as PSLV-C40.

      The lift-off of PSLV-C40 occurred at 0929 hrs (9:29 am) IST from the First Launch Pad. After a
flight lasting 16 minutes 37 seconds, the satellites achieved the polar Sun Synchronous Orbit of
503 km inclined at an angle of 97.55 degree to the equator. In the succeeding seven minutes,
Cartosat-2 series satellite, INS-1C and 28 customer satellites successfully separated from the
PSLV in a predetermined sequence. The fourth stage of PSLV-C40 fired twice for short durations
to achieve a polar orbit of 365 km height in which India’s Microsat successfully separated.

   After separation, the two solar arrays of Cartosat-2 series satellite deployed automatically and
ISRO's Telemetry, Tracking and Command Network (ISTRAC) at Bengaluru took over the control
of the satellite. In the coming days, the satellite will be brought to its final operational configuration
following which it will begin to provide remote sensing data using its panchromatic (black and
white) and multispectral (colour) cameras.

        The 11 kg INS-1C and the 100 kg class Microsat, the two Indian co-passenger satellites of
Cartosat-2, are also being monitored and controlled from ISTRAC, Bengaluru. The 28 international
customer satellites belong to Canada, Finland, France, Republic of Korea, UK and the USA.

      So far, PSLV has successfully launched 51 Indian satellites and 237 customer satellites from
abroad.
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NASA telescopes provide 3D journey through Orion Nebula

This long exposure picture taken on December 23, 2017 shows the Orion Nebula, as seen from
Bago, located 91 kilometres northeast of Yangon.   | Photo Credit: AFP

Scientists, using data from NASA space telescopes, have created a 3D fly-through view of the
Orion Nebula, allowing viewers to peek into the picturesque star-forming region.

Viewers experience the nearby stellar nursery “up close and personal” as the new digital
visualisation ferries them among newborn stars, glowing clouds heated by intense radiation, and
tadpole-shaped gaseous envelopes surrounding protoplanetary disks.

Using images and other data from NASA telescopes, researchers created a detailed multi-
wavelength visualisation of the photogenic nebula.

The fly-through enables people to experience and learn about the universe in an exciting new way,
researchers said.

The three-minute movie, which shows the Orion Nebula in both visible and infrared light, helps
audiences explore fundamental questions about the universe.

“Being able to fly through the nebula’s tapestry in three dimensions gives people a much better
sense of what the universe is really like,” said Frank Summers, visualisation scientist at Space
Telescope Science Institute in the U.S.

“By adding depth and structure to the amazing images, this fly-through helps elucidate the
universe for the public, both educating and inspiring,” said Summers, who led the team that
developed the movie.

“Looking at the universe in infrared light gives striking context for the more familiar visible-light
views,” he said.

“This movie provides a uniquely immersive chance to see how new features appear as we shift to
wavelengths of light normally invisible to our eyes,” said Robert Hurt, lead visualisation scientist at
Infrared Processing and Analysis Centre (IPAC) in the U.S.

One of the sky’s brightest nebulas, the Orion Nebula, is visible to the naked eye. It appears as the
middle “star” in the sword of the constellation Orion, the Hunter, and is located about 1,350 light-
years away.

At only two million years old, the nebula is an ideal laboratory for studying young stars and stars
that are still forming. It offers a glimpse of what might have happened when the Sun was born 4.6
billion years ago.

The three-dimensional video provides a look at the fantastic topography of the nebula. A torrent of
ultraviolet radiation and stellar winds from the massive, central stars of the Trapezium star cluster
has carved out a cavernous bowl- like cavity in the wall of a giant cloud of cold molecular
hydrogen laced with dust.

The video takes the viewer on a flight through the nebula, following the contours of the gas and
dust. By toggling between the views captured by the Hubble and Spitzer telescopes, the movie
shows different details of the Orion Nebula.
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‘Make-II’ promise for arms firms

Flying high:The LCA in flight. Industry now have more opportunities to participate in defence
production.File photo  

Indian industry can suggest projects related to sub-systems for innovation and import substitution
under the revised Make-II procedure in the Defence Procurement Procedure, the Defence Ministry
said on Wednesday.

“The potential ‘Make-II’ projects will be approved by a collegiate comprising the DRDO,
Headquarter Integrated Defence Staff and Department of Defence under a committee chaired by
Secretary, Defence Production,” the Ministry said in a statement.

Start-ups welcome

Even start-ups or individuals can propose projects. The Service Headquarters will soon come with
a list of projects which can be undertaken under the new procedure. Companies would get design
and development time of 12 to 30 weeks to offer prototypes and there is no limit to the number of
companies which can respond to the Expression of Interest (EoI).

Speaking at the ongoing Raisina Dialogue, Secretary, Defence Production Ajay Kumar said that
under the new proposal, the time taken to place orders from the proposal stage would be reduced
by 50%. After the development period, the Request for Proposal would be issued to all qualifying
companies.

“Once issued, the RFP cannot be retracted. The company which wins the bid, is assured of an
order,” a senior official said.

He stated that even in the case of a single vendor situation, the tender would go through. The
estimated time to finish the whole process has come down to 69 to 103 weeks. There would also
be no negotiations under the Contract Negotiation Committee (CNC).

There are are already 40-50 projects which are being looked at including advanced gun barrels for
T-72 tanks and chaff and flare systems, the official added.
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Spike missile deal back on the table?

India will buy Israel’s Spike anti-tank guided missiles, the Israeli media on Wednesday quoted
Prime Minister Benjamin Netanyahu as saying, weeks after New Delhi scrapped the $500-million
defence deal.

The deal was cancelled a few weeks ahead of Mr. Netanyahu’s visit to India and its renewal is
considered a “major strategic achievement”, the Jerusalem Post reported.

“India will buy Israel’s anti-tank spike missiles,” the paper quoted Mr. Netanyahu as saying after
spending the day with his Indian counterpart, Narendra Modi.

Mr. Netanyahu said the final details and scope of the deal were still in the process of being worked
out, the paper said.

Another leading Israeli daily, Haaretz , reported that the deal was “back on the table”.

Quoting Israel’s National Security Adviser Meir Ben- Shabbat, the paper said that current talks
were trending in a positive direction, and more details would be disclosed later.

The Israeli arms firm Rafael Advance Defence Systems Ltd. had earlier this month confirmed that
India cancelled the deal and expressed “regret” over the decision.

The Defence Ministry has been pushing for transfer of technology in procuring various weapons
and other platforms.
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Simplified ‘Make-II’: Major Steps Towards ‘Make in India’ in Defence Production
Ministry of Defence

Simplified ‘Make-II’: Major Steps Towards ‘Make in India’ in
Defence Production

Posted On: 17 JAN 2018 3:58PM by PIB Delhi

 As a major boost to ‘Make in India’ in Defence, the Defence Acquisition Council, chaired by
Raksha Mantri Smt Nirmala Sitharaman, in its meeting on 16 January 2018, has cleared a
simplified ‘Make-II’ procedure which will enable greater participation of industry in acquisition of
defence equipment. This process will greatly help import substitution and promote innovative
solutions. This simplified ‘Make-II’ procedure will amend the existing ‘Make Procedure’ in Defence
Procurement Procedure (DPP)-2016.

The revised procedure has been finalized after a series of consultations held with industry. The
salient features of the new ‘Make-II’ procedure include the following:

 

The industry can suggest projects, especially among those items which are currently being
imported. Start-ups or individuals can also suggest proposals. Service Headquarters will also
list out a series of projects which can be undertaken as ‘Make-II’ projects under the new
procedure.

●

 

The potential ‘Make-II’ projects will be approved by a collegiate comprising of DRDO, HQ
(IDS), Department of Defence under a committee chaired by Secretary (Defence Production).
Based on the in-principle approval agreed by this committee, the projects will be hosted on
Ministry of Defence/Department of Defence Production’s website inviting industry to
participate.

●

 

There will be no limit to the number of industry who may respond to the EoI for development
of the prototype subject to meeting the minimum qualification criteria. The design and
development time of 12 to 30 weeks is granted to industry to offer the prototypes.

●

 

There is no limit to the number of industry players who may show interest and offer prototype. ●

 

After this period, a commercial RFP will be issued. Once the RFP is issued, it shall not be
retracted. The industry who wins the bid, is assured of an order.

●

 

Service Headquarter (SHQ) will constitute a Project Facilitation Team for facilitating the
process under this procedure.

●
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The case will be progressed even if there is single entity offering an innovative solution.●

 

The industry who develops the product will retain the title and ownership and all other rights in
intellectual property. However, for some specified reasons like National Security, Government
shall have ‘March-in’ rights.

●

 

Normally, there shall be no negotiations by Contract Negotiation Committee (CNC) in multi-
vendor contracts.

●

 

‘Make-II’ procedure reduces the total time from in-principle approval to placing of order by 50
percent. The estimated time to finish the whole process has come down to 69 to 103 weeks.

●

 

Projects involving developmental cost of less than three crores will be reserved for MSME.●

NAo/Rajib
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Successful Fifth Flight Test of Agni-5 Ballistic Missile
Ministry of Defence

Successful Fifth Flight Test of Agni-5 Ballistic Missile

Posted On: 18 JAN 2018 4:27PM by PIB Delhi

Long Range Surface-to-Surface Ballistic Missile, Agni-5, was successfully flight tested for its full
range today at 0953 hrs from Dr Abdul Kalam Island, Odisha. This was the fifth test of the Missile
and the third consecutive one from a canister on a road mobile launcher. All the five missions have
been successful.

The flight performance of the missile was tracked and monitored by radars, range stations and
tracking systems all through the mission. All objectives of the mission have been successfully met.
This successful test of Agni-5 reaffirms the country’s indigenous missile capabilities and further
strengthens our credible deterrence.

The launch operations were led by Project Director, Agni-5, Shri G Ramaguru and Programme
Director, Agni, Shri MRM Babu. Scientific Adviser to Raksha Mantri and Director General, Missiles
and Strategic Systems Dr G Satheesh Reddy witnessed the launch. Directors of Defence
Research & Development Organisation (DRDO) Labs namely ASL, DRDL, ITR, RCI and TBRL
reviewed the entire launch operations. Senior officials from the Armed Forces were present on the
occasion. Chairman DRDO & Secretary DDR&D Dr S Christopher congratulated Agni-5 team and
said that the fifth consecutive successful flight test of Agni-5 is a major boost to country’s defence
capabilities.

Raksha Mantri Smt Nirmala Sitharaman while inaugurating the Defence Industry Development
Meet at Chennai, shared her happiness on the successful flight test of Agni-5. She congratulated
DRDO on this successful feat and also lauded the industries who contributed to the manufacture of
indigenous technologies that went into the making of the missile.

***
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Secrets of longevity protein Klotho revealed, may help in finding therapies for multiple diseases

The 3D structure of the Klotho protein holds out promise for new therapies to treat a wide range of
medical conditions, including diabetes, obesity and certain cancers.  

Scientists have unveiled the 3D structure of a protein linked to longer lives, paving the way for new
therapies to treat a wide range of medical conditions, including diabetes, obesity and certain
cancers.

Named after the Greek goddess who spun the thread of life, Klotho proteins play an important role
in the regulation of longevity and metabolism.

Researchers from Yale University in the United States revealed the three-dimensional structure of
one of these proteins, beta- Klotho, illuminating its intricate mechanism and therapeutic potential.

The Klotho family of two receptor proteins are located on the surface of cells of specific tissues.

The proteins bind to a family of hormones, designated endocrine FGFs, that regulate critical
metabolic processes in the liver, kidneys, and brain, among other organs.

To understand how beta-Klotho works, the research team used X-ray crystallography, a technique
that provides high- resolution, 3D views of these proteins.

The researchers’ analysis yielded several insights.

First, beta-Klotho is the primary receptor that binds to FGF21, a key hormone produced upon
starvation.

When bound to beta-Klotho, FGF21 stimulates insulin sensitivity and glucose metabolism, causing
weight loss.

This new understanding of beta-Klotho and FGF21 can guide the development of therapies for
conditions such as type 2 diabetes in obese patients, the researchers said.

“Like insulin, FGF21 stimulates metabolism including glucose uptake,” said Joseph Schlessinger
from the Yale School of Medicine.

“In animals and in some clinical trials of FGF21, it shows that you can increase burning of calories
without changing food intake, and we now understand how to improve the biological activity of
FGF21,” Mr. Schlessinger said.

The study, published in the journal Nature, also describes a new variant of FGF21 that has 10
times higher potency and cellular activity.

The team presented evidence of how a structurally-related enzyme, glycosidase, which breaks
down sugars, evolved into a receptor for a hormone that lowers blood sugar — which may not be
a coincidence, Mr. Schlessinger added.

Having untangled the structure of beta-Klotho, researchers have a platform for exploring potential
therapies for multiple diseases.

By developing drugs that enhance the pathway, Mr. Schlessinger said, researchers can target
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diabetes and obesity.

Conversely, using agents that block the pathway, they hope to explore therapies for conditions
such as liver cancer and bone diseases, among others.

“The next step will be to make better hormones, make new potent blockers, do animal studies, and
move forward,” Mr. Schlessinger said.
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Agni-V extends its reach

India on Thursday successfully tested Agni-V, validating the long range surface-to-surface ballistic
missile’s reliability.

“This was the fifth test of the missile and the third consecutive one from a canister on a road
mobile launcher. All the five missions have been successful,” the Defence Ministry said in a
statement.

The missile was tested for its full range at 9.53 a.m. from the Dr. Abdul Kalam Island in Odisha.
The launch was supervised by project director G. Ramaguru and programme director M.R.M.
Babu. The flight performance of the missile was tracked and monitored by radars, range stations
and tracking systems all through the mission.

“All objectives of the mission have been successfully met,” the Defence Ministry statement added.

A cornerstone

Agni-V, with a range of over 5,000 km, is India’s longest range ballistic missile and can reach most
parts of China, making it the mainstay of India’s triad to deliver nuclear weapons.

The user associate test-flight of the missile has further boosted indigenous missile capabilities and
deterrence strength of the country.

Describing the trial as “fully successful,” the sources said, the sophisticated missile travelled for 19
minutes and covered 4,900 km.

Agni-V is the most advanced missile in the Agni series with new technologies incorporated in it in
terms of navigation and guidance, warhead and engine.

“The navigation systems, very high accuracy Ring Laser Gyro based Inertial Navigation System
(RINS) and the most modern and accurate Micro Navigation System (MINS) had ensured the
missile reached the target point within few metres of accuracy. The high speed on-board computer
and fault-tolerant software along with robust and reliable bus guided the missile flawlessly,” said
an official of the Defence Research and Development Organisation.

The missile is so programmed that after reaching the peak of its trajectory, it will turn towards the
Earth to continue its journey towards the intended target with an increased speed due to the
attraction of the Earth’s gravitational pull, he said.

Its path is precisely directed by the advanced on-board computer and inertial navigation system,
the official added.

Short preparation time

The first two successful flights of Agni-V in 2012 and 2013 were in open configuration.

The third, fourth and Thursday’s launch from a canister, integrated with a mobile sophisticated
launcher, were in its deliverable configuration that enables launch of the missile with a very short
preparation time as compared to an open configuration. It also has advantages of higher reliability,
longer shelf life, less maintenance and enhanced mobility.
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How banks can ride the artificial intelligence wave

After a chequered history of six decades, artificial intelligence (AI) is not only back in the news, but
making headlines for never-seen-before developments—a case in point being Sophia becoming
the first robot citizen of Saudi Arabia.

There is a strong technology tailwind to thank for the advances in AI. Computing power is
expanding rapidly, even as its cost comes down. Connected devices and the internet of things
(IoT) are spewing massive quantities of data for consumption by advanced analytics solutions.
Further, the Open Source movement is fuelling AI-led innovation.

Not surprisingly, AI has begun making waves in the financial services industry too. Respondents to
the latest Efma and Infosys Finacle “Innovation in Retail Banking” survey believe AI technologies
will change their organization within the next one-four years. Banks are also putting their money
where their mouth is. Infosys Ltd surveyed 1,600 business and information technology (IT) leaders
from 10 vertical segments about their plans for AI adoption, and found that banks and financial
services organizations were by far the biggest investors in AI technologies with an average
investment of $14.6 million.

Most of these investment dollars are currently going into cybersecurity, data analytics, open
banking and cloud—the key enablers for AI technologies such as machine/deep learning,
automation, natural language processing and natural language generation. AI has found wide
application in the following areas:

Smart virtual agents or chatbots: From answering queries to enabling payments to friends to
making useful recommendations, the chatbot is the most popular application of AI in banking. Ally
Assist, one of the first chatbots in the industry, helps customers transact, pay bills, deposit or
transfer money, and track savings. COIN (Contract Intelligence), JPMorgan Chase & Co.’s bot,
analyses complex legal contracts to save hundreds of hours of manual effort. The bank, which
also uses bots to perform common IT tasks, plans to deploy them for new revenue sources and
risk mitigation. Swedbank AB’s Nina answers 40,000 customer calls every month, and resolves
about 80% of queries in the first contact.

Expert systems: Expert systems, similar to smart virtual agents in many ways, are primarily used
to collect information and recommend actions to users. Expert systems are therefore a natural fit
for the wealth management business. Fintech firms such as Wealthfront and Betterment leverage
them to advise clients. Like chatbots, which collaborate with human agents, expert systems work
alongside relationship managers to deliver a hybrid investment management service that is
superior to the people-only option.

Robotic process automation: Robotic process automation (RPA) grew 64% last year to become a
$200 million market, and is expected to grow even faster through 2018 as the success of pilot
projects leads to full deployment. Aimed at automating rule-based, repeatable tasks, RPA is being
used extensively in banks for onboarding customers, accelerating workflows, entering and
validating data, and performing reconciliations. At ICICI Bank Ltd, for instance, software bots
perform more than a million transactions across 200 business processes each day, and will
progressively take over as many as 500 processes.

Robots: Robots also feature among the top AI applications in financial institutions. Humanoids
Pepper and Nao, installed in two Japanese banks, perform a number of customer service
functions to relieve the front office of mundane responsibilities. Some robots also contribute to
sales with relevant product recommendations to customers.
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AI-based engines and algorithms: AI-based engines and algorithms for fraud management
analyse transaction patterns in real time, use additional behavioural indicators to spot suspicious
activity, and learn from past experiences to reduce false positives and negatives. They can also
offer suggestions for mitigating risk. Feedzai, a data science firm, uses algorithms to detect e-
commerce fraud, and uncovers up to 60% more cases with fewer false positives.

Banks and financial institutions are moving to a level of automation where a significant proportion
of financial advisors will be bots. Relevant and personalized experiences offered by banks today,
by way of natural language processing (NLP)-powered investment portfolio recommendations and
predictive what-if assessments, are just a ripple inching towards becoming a sweeping wave of AI
in banking.

Although today, AI-related tech and apps are at varying stages of maturity, to compete in a future
teeming with new technologies and possibilities, banks cannot afford to wait to embark on their AI
journey. An early start will not only confer competitive advantage to their organization but also
allow self-learning intelligent systems adequate time to learn from available data.

Sanat Rao is chief business officer and global head of Finacle at Infosys Ltd.
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The juggernaut of new generations of telecom–5G

Even while telecom operators in India are in the midst of rolling out 4G networks, the minister for
telecom has announced that India would roll in 5G by 2020, a time frame that has been accepted
by international standardization bodies, vendors, and service providers in many parts of the world.
South Korea and Japan want to showcase leading 5G applications in the Winter and Summer
Olympics in 2018 and 2020, respectively. However, Indian operators face several challenges for
5G roll-outs from a business point of view. They have far less spectrum in comparison to
international operators. This increases their cost of operations. Many of them are also weighed
down by debt. Ever faster rounds of new technology introduction when prior technology
investments have not been recouped add further complexity. This juggernaut of ever evolving
generations of technology and forthcoming 5G require a supportive policy and regulatory
environment. Without it, the sector’s health and India’s economic competitiveness would be greatly
impaired. The imperatives of remaining competitive and consumer demands of faster and higher
quality services leave little choice to operators but to invest in 5G.

To understand the elements of the policy and regulatory environment, we first identify the
characteristics of 5G. Unlike earlier generations that provided for ever higher speeds and more
bandwidth, 5G also promises ultra-reliable, very fast speeds and high bandwidth mobile
connectivity and supports massive interconnected devices spread across wide areas. 5G provides
peak speeds of 20 times, compared with 4G, such as that required in virtual reality applications. It
is also designed to provide latency at 10 times lower than 4G. Low latency is required in
applications dealing with critical emergency health care, autonomous vehicles or disaster
management. Support for widely spread networks of sensors—Internet of Things (IoT) require
spectrum usage of a different type than in cellular networks. Sensors may require to transmit very
small amounts of data intermittently; thus, the policy and regulation of making spectrum available
for them should be different.

The diverse requirements of 5G highlighted above call for significant changes in the national
spectrum policy and regulation. Unlike in the past, high reserve prices need to be done away with.
Innovative licensing arrangements, including mechanisms to share spectrum, should be worked
out in the Indian context, to mitigate the effects of high auction prices. The Wireless Planning and
Coordination (WPC) Wing (responsible for spectrum management at the national level),
department of telecom, must review its decision-making framework for efficiency and efficacy. It
should now make available a large number of spectrum bands and large chunks of spectrum per
operator (which is a requirement of 5G) within this band. These bands need to be globally
harmonized in a short span of time. Harmonization would allow Indian operators to exploit the
benefits of lower cost of equipment and, hence, provide lower cost services for 5G as has
happened with 2G, 3G and 4G.

To make more spectrum commercially available, WPC would need to “refarm” spectrum for future
applications from those government departments and ministries that are currently not using it.
Mandating the switch-over from analog to digital transmission for all users will lead to lower
spectrum usage for existing applications. This would increase the amount of available spectrum.
For example, the US Federal Communication Commission had mandated digitalization of
broadcasting spectrum several years ago. The spectrum released through this process has been
auctioned for commercial use, while paying incentives to existing users to vacate the spectrum so
released. Several other regulators across the world have also adopted a similar approach. 

In addition to making more spectrum available in the licensed bands, as is required for enhanced
mobile broadband, there is a need to make spectrum available by delicensing new bands.
Delicensing is possible for applications that are designed for low power emissions and, thus,
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reduce interference. Wi-Fi is an example of such an application in the delicensed band. As
delicensed band is free, greater innovation and low cost delivery are possible. Thus, bands in
which sensors transmit wirelessly may be delicensed. Both the licensed and delicensed bands
need to be harmonized globally. 

Since 5G roll-outs are likely even before 4G is extensively deployed, the adopted road map for 5G
should ensure that the existing and near-future investments in 4G can be leveraged. One
suggested approach has been that since operators are likely to deploy 5G in bands that they are
currently using for 4G, policy should facilitate this by making spectrum usage service agnostic.

The role of wired infrastructure, especially fibre optic cables, is critical and complementary to
growth of wireless. This is because very large capacities are required in the backhaul to cater to
applications enabled through 5G. This would entail accelerating the BharatNet programme for
deploying fibre optic cables to gram panchayats and increasing the involvement of the private
sector to exploit complementarities and efficiencies of the private sector.

The key steps identified above need to be taken in a coherent and concurrent manner in a mission
and immediate mode, if 5G is to take off in India.

Rekha Jain is executive chair, IIMA-Idea Telecom Centre of Excellence, Indian Institute of
Management-Ahmedabad. This article presents the author’s personal views and should not be
construed to represent the institute’s position on the subject.
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Navy confident of commissioning aircraft carrier Vikrant in two years

After several delays, the Indian Navy is confident of commissioning Indigenous Aircraft Carrier
(IAC-1) Vikrant, currently under construction at Kochi, by October 2020, a senior officer said on
Friday.

“IAC-I is expected to join the Navy in October 2020. All trial schedules have been worked out. We
are going to sign advanced contracts with Cochin Shipyard Limited very soon,” said Commodore
J. Chowdhary, principal director of naval design. He was speaking at a media briefing on the
Navy’s Republic Day contingents. The theme of this year’s Navy tableau is centred around a
model of Vikrant being built at the shipyard.

The IAC-I project has been delayed due to hold-ups in procurement, especially of 18 major
equipment related to aviation complex, including the arrestor and the withstanding gear, from
Russia, Cdre. Chowdhary said. “There were licencing issues which have been resolved.”

Sea trials

The carrier is likely to be handed over to the Navy by December 2018 after which it will be put
through harbour and sea trials before commissioning.

Vikrant borrows its name from India’s first aircraft carrier, the 20,000-tonneINS Vikrant purchased
from the U.K. India currently operates the 44,500-tonneINS Vikramaditya procured from Russia.

LikeINS Vikramaditya , Vikrant too would employ the STOBAR (Short Take-Off But Arrested
Recovery) mechanism with a ski-jump and arrestor cables to launch and recover aircraft.

It can operate 20 fighter jets and 10 other aircraft. The Mig-29K fighters currently in service with
the Navy would also be on the deck of Vikrant .

Initially the plan was to have a mix of Mig-29K and the naval variant of the indigenous Light
Combat Aircraft, Tejas.

The IAC-I project was approved by the Cabinet Committee on Security (CCS) in 2003 and the keel
for the 260-metre ship was laid in 2009. The CCS had initially sanctioned Rs. 3,200 crore, which
was subsequently revised to Rs. 19,341 crore.

In a 2016 report, the Comptroller and Auditor-General (CAG) said that the “delivery of the carrier
with completion of all activities is likely to be achieved only by 2023.” But Navy officials stated that
all issues have now been resolved and the ship would join the Navy in 2020.

The Navy has already set sights on the IAC-II, which it envisages to be conventionally powered
and to displace 65,000 tonnes with an advanced Catapult-based Aircraft Launch Mechanism
(CATOBAR) similar to the U.S. Electro-Magnetic Aircraft Launch System (EMALS) for aircraft
launch and recovery.
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A new type of virus found in our oceans

Every drop of surface ocean water can contain almost ten million viruses.   | Photo Credit: Nagesh
Prabhu

Researchers at the Massachusetts Institute of Technology and the Albert Einstein College of
Medicine have reported a new tailless virus prevalent in the world’s oceans. These viruses
remained undiscovered till now as they cannot be detected using standard tests. The new find was
made possible by novel genomic studies, and scientists say these viruses could be the missing
link in the evolution of viruses.

The virus has been named after a character in Greek mythology, Autolykos, who was a trickster
and difficult to catch.

The study published in Nature shows that these viruses mainly feed on bacteria, and could be
helping in regulating the bacterial populations of the ocean. “We already knew that viruses are
very important there[ocean],” says Kathryn M. Kauffman from the Department of Civil and
Environmental Engineering, MIT, who is the lead author. Every drop of surface ocean water can
contain almost ten million viruses.

“Most of the viruses studied in labs have tails, most of those in the ocean don’t,” says Martin F.
Polz, co-author of the paper. “Their genomes were quite different from other viruses,” he adds.
They have a shorter genome compared to the tailed viruses. The researchers found that these
tailless viruses can infect many different species of bacteria. .

The researchers also think that these new viruses may be widespread on earth and can even be
present in the human body. “We don’t think it’s ocean-specific at all,” says Dr. Polz.

“This work is important also for understanding the evolution of the virus world because it shows
that viruses related to the most common viruses of eukaryotes (such as adenoviruses, poxviruses,
and others).....are much wider-spread...than previously suspected,” said Eugene V. Koonin, a
senior investigator at the National Institutes of Health, who was not involved in this research.

“I further wonder whether the viruses reported here might only represent the tip of the proverbial
iceberg, because capsid proteins can be highly diverged in sequence so that many are
missed....The findings are also of practical importance because the tailless viruses appear to play
a major ecological role in the ocean, being responsible for a substantial fraction of bacteria-killing.”
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What are we teaching the robots?

Hearing ‘VR, AR, AI, Bitcoin’ in one sentence is like hearing ‘5GB, 512KB and Pentium’ in the late
’90s. It fires up your inner geek. But to the discerning, VR and AR are so 2017 that they are almost
retro. And at the moment, Bitcoin is looking bubblier than a bubble bath.

But AI is a different story. The strides that are being made in the areas of machine learning, image
processing, and natural language processing are on a scale that resembles the moon landing. And
it is permeating into everyday life at several Mbps, aided by the smartphone.

If Google Photos is able to positively identify you in photos that you yourself cannot, it is because it
has been going through millions of images, pixel by pixel, and learning the patterns. If a Tesla car
can apply brakes foreseeing a collision between the two cars in front, it is because it is doing its
own calculations. If Google Assistant seems to be able to understand Punjabi English just as well
as it does Malayali English, it is because it does not just listen; it learns.

Google to make artificial intelligence accessible to every business

The most discernible impact of highly capable AI is in the tech field, particularly software
development. The process of programming and testing will become increasingly automated,
significantly reducing the number of people required in the supply chain. In fact, last year,
Google’s machine-learning programme started generating machine-learning programmes that
were better than what human programmers could code. And the best part: that mother code,
AutoML, is now available for public use on the cloud. These programmes can study X-ray images
for doctors and legal documents for lawyers.

If ‘blue-collar automation’ could be cutting jobs on the factory floors with robots, AI-driven ‘white-
collar automation’ will be cutting jobs in call centres, stock exchanges and even laboratories. In
this scenario, any decision to get into photography, cooking or writing after an engineering degree
is starting to look quite well informed.

Beyond the more tangible questions of jobs and skills, AI also brings with it moral conundrums.
There are basic questions such as ‘who should a self-driving car try to save: its driver or a
pedestrian?’ and the more complicated ones such as ‘are we passing on our biases to machines?’

In 2016, researchers at the University of Virginia published a paper that described how two
massive image collections used to train programmes to process images that had gender biases,
like associating images of cooking with women. These collections passed on the biases to their
‘students’, who not only reproduced the bias but even amplified them. Other research shows that
AI also picks up racial bias from online text content, and gender bias from general news. If what
singularity, that much-speculated-on churn of AI generating better AI, finally spits out is a version
of our worst self, with a tendency for racist tweets and sexist memes, then there is much to be
disappointed about.
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NASA keen on India-made technology for spacecraft

A new thermal spray coating technology used for gas turbine engine in spacecraft developed by a
Rajasthan-based researcher has caught the attention of a NASA scientist, an official said.

Expressing his interest in the research, James L. Smialek, a scientist from NASA wrote to Dr.
Satish Tailor after it was published in the journal Ceramics International and Thermal Spray
Bulletin, said S.C. Modi, the chairman of a Jodhpur-based Metallizing Equipment Company
(MEC).

Cost-effective

While working at MEC as a chief scientist, Research and Development, Dr. Tailor developed the
controlled segmented Yttria-Stabilised Zirconia (YSZ)-Plasma sprayed coating technology, which
according to him could reduce the thermal spray coating cost by almost 50%.

“In simple language, vertical cracks (segmentation) in the coating are beneficial for gas turbine
engine application used in spacecraft,” Dr. Tailor said.

“At present, researchers are developing such cracks through very expensive processes (in several
crore) and cracks are generated during the coating deposition process, and crack generation is
not controllable,” he said.

Dr. Tailor said he had shared his research papers with the NASA scientist who had written him an
email regarding this. Scientists working at the country’s leading research organisations — the
Council of Scientific and Industrial Research (CSIR) and Defence Research Development
Organisation (DRDO) — are equally impressed with the new technology.

Dr. R.M. Mohanty, the chief scientist at the CSIR headquarters in New Delhi, said that the
outcome of the reported R&D presented an inexpensive solution for superior survival of current
YSZ thermal barrier coatings produced by atmospheric plasma sprayed (APS) technique, and had
a potential of wider industrial/strategic acceptability.

DRDO scientist Dr. R.K. Satpathy said if it could be industrially adopted to make a strain-tolerant
coating then it would definitely be more economical.

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 2018-01-29

Rare ‘super blood blue moon’ visible on Jan. 31

The lunar eclipse can be safely viewed without a protective eyewear.   | Photo Credit: STRINGER

A cosmic event not seen in 36 years — a rare “super blood blue moon” — may be glimpsed
January 31 in parts of western North America, Asia, the Middle East, Russia and Australia. The
event is causing a buzz because it combines three unusual lunar events — an extra big super
moon, a blue moon and a total lunar eclipse.

“It’s an astronomical trifecta,” said Kelly Beatty, a senior editor at Sky and Telescope magazine.

A blue moon refers to the second full moon in a month. Typically, a blue moon happens every two
years and eight months. This full moon is also the third in a series of “supermoons,” which happen
when the moon is closest to Earth in its orbit.

This point, called the perigee, makes the moon appear 14% larger and 30% brighter. During the
eclipse, the moon will glide into Earth’s shadow, gradually turning the white disk of light to orange
or red.

“That red light you see is sunlight that has skimmed and bent through Earth’s atmosphere and
continued on through space to the moon,” said Alan MacRobert of Sky and Telescope magazine.
“In other words, it’s from all the sunrises and sunsets that ring the world at the moment.”

The alignment of the sun, moon and Earth will last one hour and 16 minutes. Those in the Middle
East, Asia, eastern Russia, Australia and New Zealand should look for it in the evening, as the
moon rises.

Unlike a solar eclipse, this lunar eclipse can be safely viewed without protective eyewear.

”We’ve had a lot of supermoons and we’ve had lunar eclipses, but it’s rare that it also happens to
be a blue moon,” said Jason Aufdenberg, associate professor of physics and astronomy at Embry-
Riddle Aeronautical University’s campus in Daytona Beach, Florida.

“All three of these cycles lining up is what makes this unusual,” he added.

“It’s just a wonder to behold.”

According to Sky and Telescope magazine, “the last time a complete lunar cover-up took place on
the second full moon of the month was December 30, 1982, at least as reckoned by local time in
Europe, Africa, and western Asia — locations where the event could be seen.”

That event also occurred at the moon’s orbital perigee, making it an extra bright supermoon.

Aufdenberg said that by his calculations, the last time a supermoon, blue moon and total lunar
eclipse all together were visible from the eastern United States was on May 31, 1844.

According to Sky and Telescope, the last blue moon total lunar eclipse visible from North America
happened on March 31, 1866.

“But on that date the moon was near apogee, its most distant point from Earth,” it said.

Lunar eclipses during a supermoon happen rather regularly. The last one was in September 2015.
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Lunar eclipses occur at least twice a year.

Supermoons can happen four to six times a year.

The next supermoon lunar eclipse visible throughout all of the United States will be January 21,
2019—though that one will not be a blue moon.
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‘India’s spending on science below economic capacity’

Losing out:There were more than 100,000 people with PhDs, who were born in India but now live
and work outside, with more than 91,000 in the U.S. alone, said the Survey.Reuters  

India currently spends far below its economic capacity on research, according to a chapter in the
Economic Survey. India spent only 0.5% of its Gross Domestic Product (GDP) on research and
development in 2015.

In comparison, China and the U.S. spent 1% and 2.5%, when their per capita GDP were similar to
that of India. Currently China’s GDP is five times and the U.S.’ about eight times that of India.

“At this rate, India would barely reach 1% of GDP by the time it [becomes] as rich as the USA,” the
Survey noted. This is the first time the annual survey of the economy earmarked a dedicated
chapter on the state of science and technology in India with Chief Economic Adviser, Arvind
Subramanian stressing that India needed to work hard to improve its output. “For the first time, we
have a chapter on science and technology. We are saying that science and technology needs a
big push. We need to increase the R&D, and perhaps we need to do this much more in mission
mode. It’s also very important to have a scientific temper of debate and openness without religious
obscurantism,” he said at the press conference discussing highlights of the Survey. In the last two
decades, India had improved its output of scientific publications and was currently sixth in the
world. However, in quality, India was still woefully short.

For instance, in 2001, China had 174 high quality scientific publications and India 103. By 2011,
China had soared ahead at 980 and India was still only at 153.

‘Creating gene maps’

To fix this, India needed to unveil programmes in “mission mode”, for example in areas such as
“Dark Matter”, the invisible building blocks of the universe. This would be through building on
existing strengths in astronomy and international collaboration. The Survey also proposed
missions in mathematics as well as genomics. The latter involved emulating projects in Finland
and the U.K. and creating a detailed gene map of a sample of Indians that can be used as
reference to better understand disease patterns. The government also ought to be reaching out
more to scientists based abroad, it said.

There were more than 100,000 people with PhDs, who were born in India but now live and work
outside (more than 91,000 in the U.S. alone). “…with the strength of India’s economy and growing
anti-immigrant atmosphere in some Western countries, India has an opportunity to attract back
more scientists,” the Survey noted. “There has been an increase in the number of Indian scientists
returning to work in India during the last five years, but the numbers are still modest.”
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The many things that Lamin B2 can do

For the first time, nuclear protein lamin B2, which plays an important role in maintaining the
structure and function of the nucleus, has been found to determine the morphology and function of
the nucleolus, a roundish entity found inside the nucleus. The nucleolus makes ribosomal
ribonucleic acid (rRNA) and ribosomes. Like in the case of the nucleus, the lamin B2 protein is
found at the border of the nucleolus, which is again a new finding.

In contrast to normal cells that contain one or two spherical and regular-shaped nucleoli, cancer
cells may have as many as 10. Cancer cells are highly proliferative in nature and require more
protein synthesis for survival. The demand for additional protein is met by large-sized nucleoli that
are distorted in shape or by nucleoli that are found in abundance. Cancer cells can also have a
large number of nucleoli that are large-sized.

Peering deep into cells using a super-resolution microscope, a team led by Kundan Sengupta from
the Indian Institute of Science Education and Research (IISER), Pune found that in addition to
their location at the border of the nucleus, lamins were found right near the boundary of the
nucleolus. “We were able to locate lamin B2 at the border of nucleolus as we isolated the
nucleolus from the cell and used antibody staining to identify lamin B2,” he says. “Since lamins’
role in controlling the shape and function of the nucleus is known, we wanted to determine if they
played a similar role in the nucleolus’ case.”

Using a molecular approach, they reduced the levels of lamin B2 in colorectral cancer cell lines.
“In about 75% of the cancer cells, the nucleoli lost their shape and came together to form a large
aggregate,” says Ayantika Sengupta from IISER and the first author of a paper published in
Molecular and Cellular Biology. The aggregate occupied more volume than when the nucleoli were
separate entities. When the lamin B2 was restored to its normal level, the nucleoli regained their
original shape. “This strongly suggests that lamin B2 controls the shape of the nucleolus,” she
says.

Besides controlling the shape, lamin B2 also controls the function of the nucleolus. When the
lamin B2 level was depleted in the cancer cells, there was an increase in the levels of ribosomal
RNA precursors. Lamin B2 also modulates the entry and exit of a multifunctional RNA binding
protein (nucleoli). This protein too forms an aggregate in the absence of lamin B2.
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Get ready for the Blue Moon, Super Moon and Blood Moon

Lunar Eclipse seen at India Gate, in New Delhi on April 04, 2015.   | Photo Credit: Sushil Kumar
Verma

Get ready for a rare lunar event that has kept the Internet abuzz from the beginning of the year. A
Super Moon, Blue Moon and a total lunar eclipse can be seen on the evening of January 31.

Dr. Debiprosad Duari, Director, M. P. Birla Planetarium, Kolkata, explains more about the rare
event in an e-mail interview with The Hindu.

A lunar eclipse is a spectacular celestial show, during which the bright, pearly-white disc of the full
Moon turns dark, and sometimes takes on the colour of dark copper, or even dried blood. A lunar
eclipse occurs when the Sun, the Earth and the Moon are so aligned that for a period of time, the
full Moon passes through the shadow of Earth in space (called Earth’s Umbra).

During a total lunar eclipse, though the Moon gets shadowed by the Earth, sunlight passing
through the Earth’s atmosphere, break down in its constituent colours and the red part gets
scattered by the atmosphere and falls on the Moon's surface, thereby making it take on a reddish
copper hue. For this reason since antiquity, a totally eclipsed Moon is called a “Blood Moon”. It has
no other special relevance other than the fact that the colour of the Moon looks blackish-red.

This full Moon occurs twice in a calendar month, the last one being on January 2. The next one,
on January 31, is termed a “Blue Moon”. The Moon does not turn blue but historically the second
full Moon of an English calendar month is termed as a Blue Moon. Hence the oft-quoted phrase of
a rare occurrence of any event as “once in a Blue Moon”.

The coming lunar eclipse will be more spectacular because during the eclipse, the Moon will be
near its perigee (the Moon reaches its perigee on January 30 at around 15:28 hrs. IST) and hence
it will look larger than an average full Moon, and is termed a Super Moon.

Learn more about Super Moon here. 

In India, the eclipse will start around 17:18 IST. It will be total at 18:21 hours and remain totally
eclipsed till 19:37.

Then after, the total eclipse will end and the Moon will slowly come out of the shadow of the Earth,
the partial eclipse ending around 20:41 hrs. The totality of the eclipse will last for about 1 hour and
16 minutes.

Many pages on the Net say that it is happening after 152 years and the last time it happened was
in 1866. But this was for the Americas, not for everywhere on the globe.

In Asia, the last Blue Moon and total lunar eclipse happened on December 30, 1982. So, it is
happening after 35 years for sky enthusiasts in India.

Not at all. It can be seen through the naked eye.

The next total lunar eclipse will be visible in India on July 27, 2018 but it will not be a Blue Moon or
a Super Moon.
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