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NEW NASA MISSION TO STUDY, FORECAST SPACE
WEATHER SELECTED

Relevant for: Science & Technology | Topic: Space Technology & related matters

NASA has selected a $42 million mission that will help scientists understand and, ultimately,
forecast the vast space weather system around our planet.

Space weather is important because it can have profound impacts — affecting technology and
astronauts in space, disrupting radio communications and, at its most severe, overwhelming
power grids.

The new experiment will, for the first time, obtain global observations of an important driver of
space weather in a dynamic region of Earth’s upper atmosphere that can cause interference
with radio and GPS communications, NASA said in a statement.

The Atmospheric Waves Experiment (AWE) mission will cost $42 million and is planned to
launch in August 2022, attached to the exterior of the Earth-orbiting International Space Station
(ISS).

From its space station perch, AWE will focus on colourful bands of light in Earth’s atmosphere,
called airglow, to determine what combination of forces drive space weather in the upper
atmosphere.

Researchers once thought that only the Sun’s constant outflow of ultraviolet light and particles,
the solar wind, could affect the region.

However, recently they have learned that solar variability is not enough to drive the changes
observed, and Earth’s weather also must be having an effect.

To help unravel that connection, AWE will investigate how waves in the lower atmosphere,
caused by variations in the densities of different packets of air, impact the upper atmosphere.

AWE is a Mission of Opportunity under NASA’s Heliophysics Explorers Program, which
conducts focused scientific research and develops instrumentation to fill the scientific gaps
between the agency’s larger missions.

Since the 1958 launch of NASA’s first satellite Explorer 1, which discovered Earth’s radiation
belts, the Explorers Program has supported more than 90 missions. The Uhuru and Cosmic
Background Explorer (COBE) missions led to Nobel prizes for their investigators.

“The Explorers Program seeks innovative ideas for small and cost-constrained missions that can
help unravel the mysteries of the universe and explore our place in it,” said Paul Hertz, NASA’s
Director of Astrophysics.

“This mission absolutely meets that standard with a creative and cost-effective mission to solve
mysteries about Earth’s upper atmosphere,” said Mr. Hertz.

AWE was selected for development based on its potential science value and the feasibility of its
development plans.
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NASA also has selected the Sun Radio Interferometer Space Experiment (SunRISE) for a
seven-month, $100,000 extended formulation study. SunRISE would be an array of six
CubeSats operating like one large radio telescope.

This proposed mission would investigate how giant space weather storms from the Sun, called
solar particle storms, are accelerated and released into planetary space.
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SPACEX ASTRONAUT CAPSULE LAUNCHED ON ISS
TEST MISSION

Relevant for: Science & Technology | Topic: Space Technology & related matters

This handout photo released NASA shows a SpaceX Falcon 9 rocket with the company's Crew
Dragon spacecraft onboard is seen seen on the launch pad at Launch Complex 39A as
preparations continue for the Demo-1 mission on March 1, 2019 at the Kennedy Space Center
in Florida.   | Photo Credit: JOEL KOWSKY

SpaceX celebrated the successful launch on Saturday of a new astronaut capsule on a week-
long round trip to the International Space Station — a key step towards resuming manned space
flights from U.S. soil after an eight-year break.

This time around, the only occupant on board SpaceX’s Crew Dragon capsule was a dummy
named Ripley — but NASA plans to put two astronauts aboard in July, although that date could
be delayed.

The new capsule blasted off aboard the Falcon 9 rocket built by SpaceX — run by billionaire
Elon Musk — at 2:49 a.m. (0749 GMT) from the Kennedy Space Center, Florida, lighting up the
coastline.

The first and second stages separated without incident, placing Dragon in the Earth’s orbit 11
minutes after take-off.

Every successful stage of the mission — whose planning suffered three-year delays — triggered
cheers at the firm’s headquarters and at the Kennedy Space Center.

“I’m a little emotionally exhausted, because that was super stressful but it worked, so far,” Mr.
Musk told a late-night press conference an hour later.

“It’s been 17 years, we still haven’t launched anyone yet, but hopefully we will later this year.”

The next tricky step for the capsule will be docking at the ISS on Sunday at around 1100 GMT,
with a return to Earth scheduled for next Friday.

It is to splash down in the Atlantic Ocean, and then return to Cape Canaveral. The mission aims
to test the vessel’s reliability and safety in real-life conditions.

Ripley — nicknamed in honour of the character played by Sigourney Weaver in the Alien movies
— is fitted with monitors to test the forces that future astronauts will be subjected to on takeoff
and when they return to the Earth’s atmosphere and then land in the Atlantic, braked by giant
parachutes.

The mission’s successful start provided some immediate reassurance.

At the press conference, Mr. Musk asked the two NASA astronauts slated to fly in Dragon: “You
guys think it’s a good vehicle?”

They both nodded. “Seeing a success like this, that really gives us a lot confidence in the future,”
said one of them, Bob Behnken.
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In another success, the rocket’s first stage returned to Earth, landing on a platform 500 km off
the Florida coast in the Atlantic. It marks the 35th such recovery by SpaceX.

“Today represents a new era in space flight” said Jim Bridenstine, head of the US space agency
who sees the launch as a step toward the privatization of low Earth orbit.

After the shuttle programme was shut down in July 2011 following a 30-year run, NASA began
outsourcing the logistics of its space missions. It pays Russia to get its people up to the ISS
orbiting research facility at a cost of $82 million per head for a round trip.

In 2014, the U.S. space agency awarded contracts to SpaceX and Boeing for them to take over
this task.
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HIV REMISSION ACHIEVED THROUGH STEM CELL
TRANSPLANTATION

Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Stem cells can be developed into specialised cells, like blood cells.  

In a significant development, a person with HIV infection has been reported to be experiencing
remission for the last 18 months after antiretroviral therapy (ART) was stopped following stem-
cell transplantation in London. Remission is when HIV RNA (ribonucleic acid) is undetectable in
blood. ART is used for treating HIV.

The person with HIV was diagnosed with advanced Hodgkin’s lymphoma, a form of cancer, in
2012. To treat the cancer, stem cells which give rise to blood cells were transplanted from a
donor who had two mutant copies of a co-receptor for HIV infection. This exercise was carried
out in London. The co-receptor (CCR5) is used by the HIV virus to gain entry into host cells in
humans. But a mutant does not allow the virus to enter the host cells and hence makes the
person resistant to HIV infection.

This is the second instance when HIV remission has been achieved through transplantation of
stem cells carrying two copies of the mutant co-receptor. The first case was in 2009; no viral
rebound was then seen even 20 months after transplantation and discontinuation of ART
therapy.

In the present study, the research team led by Prof. Ravindra K. Gupta from University College
London first ascertained that following transplantation, the recipient had two copies of the
mutant. ART was stopped 16 months after transplantation. The HIV RNA has remained
undetectable in blood for 18 months after ART was stopped. The results were published today
(March 5) in Nature.

According to Prof. Gupta, it is difficult to say how long it would take before one can say with
certainty that the person has been cured. “It will take at least two-three years,” he said in an
email to The Hindu.

The researchers did not use radiation but instead used certain drugs to deplete the T cells,
which play a crucial role in immunity, before performing stem cell transplantation. At present,
achieving HIV remission through stem cell transplantation will be possible only in those cases
where people with HIV also have some form of cancer. “It can become a standard of care to get
rid of the virus in a person with HIV if we can find a way to avoid using toxic chemotherapy,” said
Prof. Gupta. It took two weeks for the T cells to return to normal levels after transplantation.

Another challenge is in finding donors who carry two copies of the mutant co-receptor. “Only
about 1% of Europeans carry two copies of mutant CCR5. I am not sure about Indians but it is
not present in Africans. [But] we can use gene editing approaches to delete CCR5,” he said.
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A living member of species of tortoise not seen in more than 110 years and feared to be extinct
has been found in a remote part of the Galapagos
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ISRO, FRENCH AGENCY TO SET UP MARITIME
SURVEILLANCE SYSTEM

Relevant for: Science & Technology | Topic: Space Technology & related matters

National space agency ISRO and its French counterpart CNES on Wednesday sealed an
agreement to set up a joint maritime surveillance system in the country in May.

The two nations will explore putting up a constellation of low-Earth orbiting satellites that will
identify and track movement of ships globally – and in particular those moving in the Indian
Ocean region where France has its Reunion Islands.

Before that, they will initially share data from their present space systems and develop new
algorithms to analyse them, according to the Paris based National Centre for Space Studies.

The agreement comes a year after the broad collaboration plan the two governments initiated
during French President Emmanuel Macron’s visit in March last 2018.

K.Sivan, Chairman of the Indian Space Research Organisation, and Jean-Yves Le Gall,
President of CNES of France, signed the agreement in Bengaluru. “The CNES-ISRO agreement
[intends] to supply an operational system for detecting, identifying and tracking ships in the
Indian Ocean. [It] provides for a maritime surveillance centre to be set up in India in May this
year; sharing of capacity to process existing satellite data and joint development of associated
algorithms,” the CNES statement said.

“For the next phase of the programme, studies for an orbital infrastructure to be operated jointly
by the two countries are ongoing. CNES is working with its industry partners and with ISRO to
devise the most appropriate technical solution.”

The two agencies have put up two climate and ocean weather monitoring satellites Megha-
Tropiques (of 2011) and SARAL-AltiKa (2013) that are considered a model.

“This fleet will be augmented with the launch of Oceansat-3-Argos mission in 2020 along with a
joint infrared Earth-observation satellite,” the CNES said.
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CERN ANNOUNCES NEW EXPERIMENTS TO SEARCH
FOR DARK MATTER

Relevant for: Science & Technology | Topic: Space Technology & related matters

The globe of the European Organization for Nuclear Research, CERN, is illuminated outside
Geneva, Switzerland   | Photo Credit: AP

CERN, which hosts the world’s largest and most powerful particle accelerator, is planning a new
experiment to look for particles associated with the mysterious dark matter which makes up
about 27% of the universe, the European Physics lab said.

The European Organisation for Nuclear Research (CERN) announced on March 5 that it has
approved the experiment designed to look for light and weakly interacting particles at the Large
Hadron Collider (LHC) — a giant lab in a 27-kilometre tunnel straddling the French-Swiss
border.

FASER, or the Forward Search Experiment, will complement CERN’s ongoing physics
programme, extending its discovery potential to several new particles, the lab said in a
statement.

Some of these sought-after particles are associated with dark matter, which is a hypothesised
kind of matter that does not interact with the electromagnetic force and consequently cannot be
directly detected using emitted light.

Astrophysical evidence shows that dark matter makes up about 27% of the universe, but it has
never been observed and studied in a laboratory.

With an expanding interest in undiscovered particles, particularly long-lived particles and dark
matter, new experiments have been proposed to expand the scientific potential of CERN’s
accelerator complex and infrastructure as part of the Physics Beyond Collider (PBC) study,
under whose aegis FASER operates.

“This novel experiment helps diversify the physics programme of colliders such as the LHC, and
allows us to address unanswered questions in particle physics from a different perspective,”
Mike Lamont, co-coordinator of the PBC study group, said in a statement.

The four main LHC detectors are not suited for detecting the light and weakly interacting
particles that might be produced parallel to the beam line, he said. They may travel hundreds of
metres without interacting with any material before transforming into known and detectable
particles, such as electrons and positrons.

The exotic particles would escape the existing detectors along the current beam lines and
remain undetected.

The detector’s total length is under five metres and its core cylindrical structure has a radius of
10 centimetres. It will be installed in a side tunnel along an unused transfer line which links the
LHC to its injector, the Super Proton Synchrotron.

A collaboration of 16 institutes is building the detector and will carry out the experiments which
will start taking data from LHC’s Run 3 between 2021 and 2023.
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FASER will search for a suite of hypothesised particles including so-called “dark photons”,
particles which are associated with dark matter, neutralinos and others. “It is very exciting to
have FASER approved for installation at CERN. It is amazing how the collaboration has come
together so quickly and we are looking forward to recording our first data when the LHC starts
up again in 2021,” said Jamie Boyd, co-spokesperson of the FASER experiment.
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INDIA, RUSSIA SIGN DEAL ON NUCLEAR SUBMARINE
Relevant for: Science & Technology | Topic: Defence related developments

India on Thursday sealed a $3-billion deal with Russia for leasing a nuclear-powered attack
submarine for the Indian Navy for a period of 10 years, military sources said.

The two countries signed an inter-governmental agreement capping months of negotiations on
price and other aspects of the deal. Under the pact, Russia will have to deliver the Akula class
submarine, to be known as Chakra III, to the Indian Navy by 2025. It will be the third Russian
submarine to be leased to the Navy.

A spokesperson in the Defence Ministry refused to comment on the deal.

India has been significantly bolstering its naval prowess in the backdrop of China’s attempts to
expand its influence in the Indian Ocean region.
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CABINET APPROVES CONTINUATION OF ATAL
INNOVATION MISSION

Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology

Cabinet

Cabinet approves Continuation of Atal Innovation Mission

Posted On: 07 MAR 2019 2:39PM by PIB Delhi

The Union Cabinet chaired by the Prime Minister Shri Narendra Modi has approved Continuation of
Atal Innovation Mission (AIM), and for incurring expenditure up to Rs. 1000 crore till 2019-20 by Atal
Innovation Mission for expanding Atal Tinkering Labs to 10,000 schools in view of their huge success
at school level.

Details

AIM has multiple programs to encourage and support innovation in the country.●

State of the art Atal Tinkering Labs (ATLs) are being established in thousands of schools,
world class Atal Incubation Centres (AIC) and Atal Community Innovation Centers (ACIC)
are being established for universities and industry,

●

Promotion of product development in areas of national relevance and social importance is
being supported through Atal New India Challenges (ANICs).

●

Financial implications:

Each ATL receives a grant in aid of Rs. 12 lakhs in the first year, and upto 2 lakhs per year
for subsequent 4 years, for maintenance of the ATL equipment and operational expenses.

■

Each selected AIC would be receiving grant in aid upto Rs 10 crore over 3-5 years in
tranches per year, based on review and evidence of planned milestones reached.

■

Innovators will receive commercialization and technology deployment grants upto Rs. 1
crore under the ANICs.

■

Impact:

The Mission has undertaken many bold and forward-looking initiatives such as Alal
Tinkering Labs (ATL) and Atal Incubation Centres (AIC), which have received great traction;

●

Many Ministries/Departments of Government of India have initiated innovation related
activities with the help and technical support of AIM.

●

Under the ATL program, more than 10,000 schools are expected to establish these labs by
2020.

●

More than 100 Atal Incubation Centres (AICs) are likely to established around the country,
supporting at least 50-60 startups each over the first five years.

●

More than 100 innovators/startups are expected to receive some support for productizing
their innovations.

●

Other programs being supported through Ministries will have even more beneficiaries.●

Each incubator is expected to foster 50-60 technology driven innovative Startups every four
years.

●

The 100+ Incubators set up would thus foster 5000-6000 innovative Startups and this will●
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multiply with new incubators being set up.
The potential for employment generation from these innovations driven Startups is quite
high.

●

Implementation Strategy and targets:

AIM selects each beneficiary through open, competitive, online applications, and disburses grants
directly. Furthermore, AIM leverages its experts and networks around the country to build capacity in
ATLs, AICs, etc. connecting various kinds of populations. Additionally, corporate and international
partners are connected to AIM beneficiaries, to ensure flow of information and technology between
academia, innovation, and the start-up ecosystem as well as provide mentoring support to ensure
success of AIM's initiatives. Till date, 5441 Atal Tinkering Labs have been selected across the
country, out of which 2171 ATLs  from  623   districts  have already  received the  first tranche of
grant-in-aid  for establishment of the labs in their respective schools. 101 Atal Incubation Centres
have been selected nationwide, out of which 31 have received the first tranche of grants.   

 Twenty-four Atal New India Challenges (ANIC) have been launched and more than 800 applications
have been received. 2-3 winners per ANIC would be selected and receive a grant of upto Rs 1.0
crore in 3 tranches based on review and evidence of planned milestones achieved.

AIM's Mentor of Change Programme is mandated to ensure the success of the ATLs. Through this
programme, well-qualified mentors from different professional backgrounds are selected to provide
pro-bono mentoring to ATL students over a range of skills. Mentors also collaborate with the School
administrators to ensure the ATLs operate in the manner, mandated by AIM. As on date, more than
2,500 mentors are actively mentoring students in over 1,300 ATL schools. 

Background:

AlM's objectives are to create and promote an ecosystem of innovation and entrepreneurship across
the country at school, university, research institutions, MSME and industry levels. The Mission has
been set up under NITI Aayog, in accordance with the Hon'ble Finance Minister's declaration in the
2015 Budget Speech.

********

AKT/SH
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THE HIV BREAKTHROUGH OFFERS HOPE FOR A CURE
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

A “London patient” became the second man after the “Berlin patient”, to be cured of HIV after
stem cell therapy put their infections in remission without medication, a breakthrough that has
given hope to 37 million people living with HIV, which causes AIDS. The “Berlin patient”, Timothy
Ray Brown, has been HIV-free since 2007 after undergoing a bone marrow transplantation
(BMT) to treat his acute myeloid leukaemia, and the London man has been in remission for 18
months after his transplantation for advanced Hodgkin’s lymphoma. In both cases, the bone
marrow was taken from donors with natural resistance to HIV because of a genetic mutation in
two copies of their CCR5-delta 32 gene, which encodes a critical protein that allows HIV to enter
and infect cells.

In itself, the CCR mutation is not a cure. For one, it is extremely rare and is found mostly in
people of north European descent, particularly Swedes. In the 1% north Europeans who inherit
the mutation from each parent, it offers immunity against infection. Around 14-18% Eurasians
have one copy of the mutation, which does not prevent infection but delays the progression of
AIDS. The mutation is very rare in Africans, East Asians, or Amerindians, show studies. Since
the Berlin patient was cured, stem cell therapy and BMT have failed for many HIV-infected
people with blood cancer, with the virus rebounding in some cases, and patients succumbing to
their leukaemia or lymphoma in others.

The London breakthrough offers hope for a potential cure using gene manipulation and antibody
technology to develop next generation therapeutics for an infection on which at least half a
trillion dollars (US $562.6 billion) have been spent worldwide between 2000 and 2015. In India,
anyone who tests positive for HIV is given antiretroviral therapy free under India’s National AIDS
Control Programme to prolong their lives and lower their chances of infecting others. Gene
manipulation, like with any experimental technology, comes with several caveats, including
concerns about the “off-target effects” that can cause adverse mutations, including cancer.

First Published: Mar 07, 2019 07:36 IST

END
Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

Source : www.indianexpress.com Date : 2019-03-09

THE DELTA 32 EFFECT
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

© 2019 The Indian Express Ltd.
All Rights Reserved

In 2016, a HIV patient from London, who also suffered from cancer, underwent a bone marrow
stem-cell transplant to treat his malignant cells. Eighteen months later, he has not only been
cured of the cancer but has also shown no signs of HIV. Doctors are hopeful that he has been
cured of the dreaded virus, though they point out it’s a little too early to say so conclusively.
Their optimism has something to do with a genetic mutation that hampers HIV’s entry into
certain blood cells. A study published this week in Nature points out that the London Patient
received the bone marrow donation from a person who was born with such a rare mutation,
Delta 32. The transplant wiped out the immune cells vulnerable to HIV and replaced them with
cells that are resistant to the virus.

The London Patient is the second HIV-infected to experience a long-term remission from the
virus. About 12 years ago, an American living in Germany — the Berlin Patient — also received
a Delta 32 transplant and has remained free of the virus, ever since. However, attempts to
replicate the procedures undergone by the Berlin Patient in other HIV-infected people proved
unsuccessful. The virus returned as soon as they stopped the standard medications. Moreover,
there are other reasons that the hopes of a total victory against HIV that have arisen after this
week’s Nature study be tempered with realism. Bone-marrow stem transplants are risky — they
make a patient vulnerable to life-threatening diseases like acute anaemia — and are expensive
procedures. They are not likely to be the treatment option for a vast majority of the 37 million
HIV-infected; it’s hard enough to find tissue-matched donors for so many people, let alone locate
one that also has the Delta 32 mutation.

There is good reason, however, to believe that the London Patient’s recovery offers a viable
pathway to combat HIV. The Nature study demonstrates the potency of gene-editing as therapy
for those infected with the virus, similar to the treatment for sickle-cell disease, haemophilia and
certain types of cancer. Researchers in different parts of the world are working on procedures to
edit people’s immune cells to make them HIV resistant — they would mimic Delta 32. They are
also trying to develop reverse vaccination — much like for small pox — where an immune
response is engineered to target the virus. Currently, those affected by HIV can have near
normal lifespans. However, the cocktail of drugs needed to keep the virus at bay are expensive,
and have serious side effects. The London Patient’s recovery portends that cure from HIV is not
far away.

Download the Indian Express apps for iPhone, iPad or Android
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NASA CAPTURES IMAGES OF SUPERSONIC
SHOCKWAVES

Relevant for: Science & Technology | Topic: Space Technology & related matters

A colourised composite image shows two T-38 aircrafts flying in formation at supersonic speeds.
  | Photo Credit: NASA/AFP

NASA has captured unprecedented photos of the interaction of shockwaves from two
supersonic aircraft, part of its research into developing planes that can fly faster than sound
without thunderous “sonic booms”.

When an aircraft crosses that threshold — around 1,225 km per hour at sea level — it produces
waves from the pressure it puts on the air around it, which merge to cause the ear-splitting
sound.

In an intricate manoeuvre by pilots at NASA’s Armstrong Flight Research Center in California,
two supersonic T-38 jets flew just 30 feet apart below another plane waiting to photograph them
with an advanced, high-speed camera, the agency said.

The rendezvous — at an altitude of around 30,000 feet — yielded mesmerising images of the
shockwaves emanating from both planes.

With one jet flying just behind the other, “the shocks are going to be shaped differently”, said
Neal Smith of AerospaceComputing Inc., an engineering firm that works with NASA, in a post on
the agency’s website. “This data is really going to help us advance our understanding of how
these shocks interact.”

Sonic booms can be a major nuisance, capable of not just startling people on the ground but
also causing damage — like shattered windows — and this has led to strong restrictions on
supersonic flight over land in jurisdictions like the United States.
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NPL’S DEVICE PRODUCES HIGH-QUALITY, SINGLE-
LAYER GRAPHENE

Relevant for: Science & Technology | Topic: Nanotechnology

We completed the development of the device and are ready to transfer the technology. Already
a few research institutions in India have shown interest, says Bipin Kumar Gupta (right)   | Photo
Credit: Special arrangement

Researchers at Delhi’s National Physical Laboratory (CSIR-NPL) have designed a low-pressure
chemical vapour deposition (LPCVD) device that allows high quality, single-layer graphene
measuring 4 inches in length and 2 inches in width to be grown. The quality of the single-layer
graphene is metrology-grade, and can be used in next-generation quantum devices.

The thickness of a single layer is 0.34 nanometre and average grain size of graphene is 1-3
micrometre. Though there are about one billion grains in 4x2 square-inch single-layer graphene,
the grains are highly connected to give a single continuous layer of graphene.

The LPCVD device developed indigenously costs about Rs.5,00,000, which is one-tenth of the
imported ones. More importantly, the quality of the single-layer graphene grown using this
device is superior than the ones reported in the literature. By growing single-layer graphene of
high quality repeatedly for up to 30 times, the team led by Dr. Bipin Kumar Gupta from the
Advanced Materials and Devices Metrology Division at NPL has demonstrated reproducibility.
Results of the study were published in ACS Omega.

“It is possible to grow single-layer graphene measuring 6x4 square-inches but the quality will not
be as good as when we grow graphene of smaller dimensions,” says Dr. Gupta. This is because
when attempts are made to grow larger graphene single layers, it is difficult to control the
diffusion of carbon atoms which get deposited on the copper substrate. This compromises the
quality of graphene single layer produced.

“We completed the development of the device and are ready to transfer the technology,” says
Dr. Gupta. “Already a few research institutions in India have shown interest.” In fact, single-layer
graphene grown by Dr. Gupta’s team has been used for a specific study for quantum hall
resistance metrology at Tata Institute of Fundamental Research (TIFR) in Mumbai and the
results of the work have been analysed for further communication in scientific journal.

Generally, LPCVD devices have three mass flow meters through which hydrogen, argon and
hydrocarbon gases are supplied to grow the graphene. Since the mass flow meters are
expensive, Dr. Gupta’s team replaced two such meters that supply argon and hydrocarbon with
calibrated rotameters. “Unlike hydrogen, both argon and hydrocarbon have higher molecular
weight and so it is easy to control the flow these gases. So we used calibrated rotameters as
gas flow meters for these two gases,” he says. The expensive mass flow meter is used only for
hydrogen.

The graphene was grown on a substrate made of copper, which acts as a catalyst.
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A SMART INDICATOR TO BOOST FROZEN FOOD
SAFETY

Relevant for: Science & Technology | Topic: Nanotechnology

The colour change of the nanoparticles is irreversible.  

The temperature at which food products are stored is vital in ensuring their quality. For example,
in retail outlets across India, power failure and repeated opening and closing of freezer storage
units in which food products are stored can lead to temperature fluctuations. These in turn can
affect the quality of food, especially perishable food, leading to microbial growth. Temperature
fluctuations can also affect vaccines and drugs that are stored in cold storage or at below room
temperature.

Researchers from the Indian Council of Agricultural Research-Central Institute of Fisheries
Technology (ICAR-CIFT), Kochi, Kerala, in collaboration with the University of Wisconsin,
Madison, U.S., have now found a way using gold nanoparticles that they synthesised to help tell
if frozen food is still edible.

The nanoparticles change colour in response to changes in temperature. They become ruby red
(similar to the colour of red wine) at -18° C and turn purple when the temperature rises. At room
temperature, their colour is dark grey.

To synthesise the nanoparticles, the researchers used chitosan, a natural biodegradable
polysaccharide that was extracted from marine waste such as shrimp and crab shell. A solution
of chitosan and gold chloride solution was heated for about 30 minutes at 90° C. Though the
sample preparation process was simple, care was taken to maintain proper conditions such as
temperature, stirring and base concentration of the gold solution.

The nanoparticles remained stable when tested at -18° C. Their colour and other physical
properties remained intact even at the end of 30 days of testing at -18° C.

Explains Dr. C.O. Mohan, Senior Scientist, ICAR-CIFT, Kochi and corresponding author of the
work that has been published in npj Science of Food, “The colour change of the nanoparticles is
irreversible. So once they change from red to purple or grey when the temperature increases,
the original colour cannot be regained even if the temperature is brought back to -18° C.” He
adds, “They can be attached to the outer surface of the food or pharmaceutical packs as a
visible indicator without coming in contact with the product.”

According to him, such smart indicators can be made using a very small quantity of chitosan-
gold nanoparticle solution to identify frozen temperature abuse. It would cost less than 2 a pack.
The team is also working to develop smart indicators from nanoparticles of other metals to
further reduce the cost.
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BELLE II: CHASING COUSINLY RIVALRY AT THE
SUBATOMIC LEVEL

Relevant for: Science & Technology | Topic: Space Technology & related matters

Picture shows the Belle-II Vertex being installed  

Belle II, a particle accelerator experiment located in Tsukuba, Japan, is a unique facility in the
world. Here, electrons and positrons (anti-electrons) collide to produce B mesons in order to
study the breakdown of symmetry in these decays. As an international collaboration involving 26
countries, Belle II has an Indian link -- a team led by physicists and engineers from the Tata
Institute of Fundamental Research, Mumbai, have built the fourth layer of the vertex detector.

The focus at Belle II is on B-mesons — particles that contain the B-quark, also known as the
beauty or bottom quark. Says Tom Browder from the University of Hawaii who is also the
spokesperson for Belle II, “In particular, we focus on the differences between the decay of the B-
mesons and that of their antiparticles, the anti B-mesons. We are looking for the breakdown in
the symmetry between matter and antimatter.”

This broken symmetry between matter and antimatter is one of the most fundamental questions
in particle physics.

At the time of the Big Bang some 13.7 billion years ago, the universe was in a fully symmetric
state with equal quantities of matter and antimatter. Yet, today, we are in this extremely
antisymmetric state. The question is how did we get here? One of the first theoretical ideas
about this was posed by Andrei Sakharov. Says Dr. Browder, “As soon as the first differences
were discovered in particle physics between kaons and antikaons in 1964 at Brookhaven,
Sakharov realised this was an important clue to understanding this asymmetry between matter
and antimatter.” Sakharov suggested that we start with this symmetric state of the universe at
the beginning, then decays of elementary particles that were asymmetric between particles and
antiparticles amplified this difference. That led to the matter-dominated universe.

The original CP violation, or asymmetry between matter and antimatter, which was discovered in
1964, was found in Kaons — particles containing the strange quark. The effects there were tiny
— about one part in a thousand.

Dr. Browder explains, “For the particles containing the B quark, the effects of this matter-
antimatter symmetry are large; they are of order 100%. The B quarks have much greater
asymmetry. They are theoretically much easier to understand they are cleaner. That’s also the
motivation for these machines.”

In addition to other experiments at CERN, the European Organisation for Nuclear Research,
there’s one experiment that is devoted to B quark physics — the LHCb or the Large Hadron
Collider beauty experiment. In this, two proton beams are collided at high energies and the
results are observed.

Says Dr. Browder, “The facility in Japan uses electron-positron collisions. These are much
cleaner, as the electron and positron are point-like particles. So, we will be in a competition with
the LHCb as time proceeds.” He adds laughingly, “At the LHCb, they throw two Swiss watches
at each other and [a] lot of stuff comes out, while we have clean collisions of point-like particles.”
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In the Standard Model – the core theory of particle physics – there are generations of low mass
particles (leptons); electrons, the muon and the relatively heavy cousin of the electron, the tau
are the leptons. These particles are expected to have identical interaction strengths, the so-
called couplings, in the Standard Model of weak interactions in physics. However, in particle
decays where only leptons are produced (leptonic decays), it appears that the tau and muon
particles have identical couplings. Specifically, interactions where a kaon particle decays to
muon and a kaon decays to electron seem to have the same coupling to 1%. But B decays to
tau leptons when compared to B decays to muon or electron are not on equal footing.

“There is a hint of an anomaly there at 4 standard deviation,” says Dr. Browder, excitedly.
However, he adds a word of caution: “We’d like to get much more data to see whether this is a
fluctuation or whether we can pin this down and declare we have found new physics!”

There is a similar thing in the B quark to S quark decay: The so-called Penguin decays. “If any
one of this can be established, it would be fairly new physics,” he adds, mentioning that the
Chennai group led by Rahul Sinha of The Institute of Mathematical Sciences works on the
angular correlation in these decays.
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NASA ORBITER SPOTS WATER MOLECULES MOVING
AROUND ON MOON, SAYS STUDY

Relevant for: Science & Technology | Topic: Space Technology & related matters

This water is more common at higher latitudes and tends to hop around as the surface heats up.
 

Scientists, using NASA’s Lunar Reconnaissance Orbiter (LRO), have observed water molecules
moving around the dayside of the moon, the U.S. space agency said, an advance that could
help us learn about accessibility of water that can be used by humans in future lunar missions.

Measurements from the Lyman Alpha Mapping Project (LAMP) instrument aboard the LRO of
the sparse layer of molecules temporarily stuck to the surface helped characterise lunar
hydration changes over the course of a day, according to the study published in the journal
Geophysical Research Letters.

Up until the last decade, scientists thought the Moon was arid, with any water existing mainly as
pockets of ice in permanently shaded craters near the poles.

More recently, scientists have identified surface water in sparse populations of molecules bound
to the lunar soil. The amount varies based on the time of day.

This water is more common at higher latitudes and tends to hop around as the surface heats up.

These results aid in understanding the lunar water cycle and will ultimately help us learn about
accessibility of water that can be used by humans in future missions to the Moon, said Amanda
Hendrix, a senior scientist at the Planetary Science Institute.

Lunar water can potentially be used by humans to make fuel or to use for radiation shielding or
thermal management; if these materials do not need to be launched from Earth, that makes
these future missions more affordable, Hendrix said in a statement.

Water molecules remain tightly bound to the regolith until surface temperatures peak near lunar
noon.
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INDIA IS WORLD’S 2ND LARGEST ARMS IMPORTER
Relevant for: Science & Technology | Topic: Defence related developments

India was the world’s second largest arms importer from 2014-18, ceding the long-held tag as
largest importer to Saudi Arabia, which accounted for 12% of the total imports during the period.

“India was the world’s second largest importer of major arms in 2014–18 and accounted for
9.5% of the global total,” according to the latest report published by the Stockholm International
Peace Research Institute (SIPRI) on Monday.

However, Indian imports decreased by 24% between 2009-13 and 2014-18, partly due to delays
in deliveries of arms produced under licence from foreign suppliers, such as combat aircraft
ordered from Russia in 2001 and submarines ordered from France in 2008, the report stated.

Russia accounted for 58% of Indian arms imports in 2014–18, compared with 76% in 2009-13.
Israel, the U.S. and France all increased their arms exports to India in 2014-18. However, the
Russian share in Indian imports is likely to sharply go up for the next five-year period as India
signed several big-ticket deals recently, and more are in the pipeline. These include S-400 air
defence systems, four stealth frigates, AK-203 assault rifles, a second nuclear attack submarine
on lease, and deals for Kamov-226T utility helicopters, Mi-17 helicopters and short-range air
defence systems. The report noted that despite the long-standing conflict between India and
Pakistan, arms imports decreased for both countries in 2014-18 compared with 2009-13.

Pakistan at 11th

Pakistan stood at the 11th position accounting for 2.7% of all global imports. Its biggest source
was China, from which 70% of arms were sourced, followed by the U.S. at 8.9% and,
interestingly, Russia at 6%.

Globally, the volume of international transfers of major arms in 2014-18 was 7.8% higher than in
2009-13 and 23% higher than in 2004-2008. The ve largest exporters in 2014-18 were the
United States, Russia, France, Germany and China together accounting for 75% of the total
volume of arms exports in 2014-18. “The flow of arms increased to the Middle East between
2009-13 and 2014-18, while there was a decrease in flows to all other regions,” the report said.

China, which has emerged as a major arms exporter, has increased its share by 2.7% for 2014-
18 compared to 2009-13. Its biggest customers are Pakistan and Bangladesh.

As Indian imports reduced, the impact was on Russian exports of major arms, which decreased
by 17% between 2009-13 and 2014-18. The report said this was partly due to “general
reductions in Indian and Venezuelan arms imports”, which have been among the main recipients
of Russian arms exports in previous years.
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LET THEM TAKE FLIGHT: ON TEJAS AND KAVERI
PROJECTS

Relevant for: Science & Technology | Topic: Defence related developments

At the Aero-India 2019 airshow and aviation exhibition, held in Bengaluru last month, there were
two developments of significance, for India’s national security as well its moribund aeronautical
industry. On February 20, the Indian Air Force and the aviation community heaved a collective
sigh of relief after the Light Combat Aircraft (LCA) Tejas Mark 1, received its long-awaited
Final Operational Clearance; this means it is combat-ready and can be exploited to the limits
of its approved ‘envelope’. However, a day later, came a rather unwelcome report: a Defence
Research and Development Organisation (DRDO) announcement at the show of its decision to
shelve the Kaveri turbo-jet engine project. While one waits for this report to be confirmed or
denied, given the criticality of this engine for India’s aeronautical industry, the issue deserves a
close look.

Historically, all major aerospace powers have possessed the capability to design airframes as
well as power-plants. Until India can design and produce its own aero-engines, the performance
and capabilities of any indigenously designed/built aircraft will be seriously limited by the
technology that we are permitted to import. India has already had two bitter experiences in this
regard. The Hindustan Aeronautics Limited’s sleek and elegant HF-24 Marut fighter, of the
1960s and 1970s, failed to achieve its huge potential as a supersonic fighter for want of a
suitable engine. Rather than exert itself to seek alternatives, the government of the day, with
stunning myopia, closed the programme.

Similarly, many of the problems the Tejas faced emanate from lack of engine thrust. Even as the
Kaveri has failed to make an appearance, U.S.-made alternatives such as the General Electric
F-404 engine, or even the more powerful F-414, do not deliver adequate thrust for the Tejas Mk
1, to meet all its missions. For the Tejas Mk IA, Mk II, the LCA Navy, and other aircraft
programmes such as the Advanced Medium Combat Aircraft, India will need turbo-jet engines of
even greater thrust. Thus, it is vital for India to develop a family of homegrown jet engines to
power indigenous combat aircraft as well as re-engine imported ones.

In this context, it is necessary to recognise that both the Tejas and Kaveri projects — which
have seen more than their share of headwinds and uncertainty — form key components of
India’s technological aspirations. Unless carefully guided, protected and nurtured, their failure
could spell the end of India’s aeronautical industry, or condemn it forever to licensed production.
A long production run of, say, 250-300 aircraft for the Tejas and its advanced derivatives is
essential if the industry is to hone its design and production skills.

The same holds good for the Kaveri, except that the design and production of a functional
turbojet engine are even more challenging. The HAL claims to have “manufactured” nearly 5,000
aero-engines of British, French and Russian design, and overhauled 18,000 of them. Since this
putative “manufacturing” process involves merely the assembly of imported components, several
engine divisions of the HAL have failed to imbibe aspects of design, metallurgy, thermodynamic
and aerodynamic engineering as well as the complex tooling and machining process required for
the design and manufacture of aero-engines, over the past 60 years — a sad commentary. In
1986, the DRDO’s decades-old Gas Turbine Research Establishment (GTRE) was tasked with
developing an indigenous power plant for the LCA, which was to replace the U.S. engines being
used for the development phase of the aircraft.
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Having developed two experimental engines, the GTRE took up a turbofan design, designated
the GTX-35VS “Kaveri”, for the LCA. Full-scale development was authorised in 1989 for 17
prototypes at a cost of $55 million. The first complete prototype Kaveri began tests in 1996, and
by 2004 it had flown on a Russian flying test-bed; albeit unsuccessfully. Since then, the Kaveri
has made sporadic progress and the GTRE has been struggling with serious design and
performance issues which it has been unable to resolve. As the Kaveri missed successive
deadlines, the U.S. import option was mindlessly and gleefully resorted to.

Given the DRDO’s penchant for secrecy and misplaced optimism, the true story of the Kaveri’s
halting progress has never been revealed to Parliament or the taxpayer. However, two details,
available on the Internet, are revelatory of the organisation’s ‘modus operandi’. It has, at least,
on two occasions, approached French and British aero-engine manufacturers for advice and
consultancy in operationalising the Kaveri. Despite reportedly attractive offers of performance-
enhancement and technology-transfer, the negotiations stalled reportedly on cost
considerations. It is also interesting to note that in 2014, this project — of national importance —
was arbitrarily shut down by the DRDO only to be revived subsequently for reasons unknown.

It is obvious that the onus for repeated setbacks in these projects must lie squarely on India’s
political leadership; for its neglect as well as absence of a vision for the aeronautical industry.
There are three more factors: over-estimation by the DRDO of its capabilities compounded by a
reluctance to seek advice; inadequate project management and decision-making skills of its
scientists; and exclusion of users — the military — from all aspects of the projects.

It is still not too late for the government to declare both these projects as ‘national missions’ and
initiate urgent remedial actions. The success of both the Kaveri and Tejas programmes will
transform the aerospace scene, and put India in the front ranks of aeronautical nations, perhaps
even ahead of China, if the desired degree of resolve and professional rigour can be brought to
the fore. If we miss this opportunity, we will remain abjectly import-dependent forever in this vital
area.

Admiral Arun Prakash retired as India’s 20th Naval Chief and Chairman Chiefs of Staff in 2006
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TWIN SUCCESS FOR GUIDED PINAKA
Relevant for: Science & Technology | Topic: Defence related developments

Ministry of Defence

Twin Success for Guided PINAKA

Posted On: 11 MAR 2019 5:43PM by PIB Delhi

Defence Research and Defence Organisation (DRDO) today successfully test fired the Guided
PINAKA from Pokhran ranges. The weapon system is equipped with state-of-the-art guidance kit
comprising of an advanced navigation and control system. In both the missions, the weapon
systems impacted the intended targets with high precision and achieved desired accuracies.
Telemetry Systems tracked and monitored the vehicle all through the flight path. All the mission
objectives have been met.

The indigenously developed Guided Pinaka by DRDO will significantly boost the capability of the
artillery to make precision hits.

Nampi/DK/HS
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WHY CHINA IS DOING WELL IN DEFENCE
MANUFACTURING

Relevant for: Science & Technology | Topic: Defence related developments

A recent report by Stockholm International Peace Research Institute (Sipri) notes that India’s
arms imports decreased by 24% between 2009-13 and 2014-18, and, as a result, it is no longer
the world’s largest defence importer. However, it is too early to celebrate. The reduction in arms
imports has little to do with India’s indigenous defence manufacturing capabilities. The most
likely causes for the sharp reduction in imports include delay in, as the Sipri report notes,
“deliveries of arms produced under licence from foreign suppliers, such as combat aircraft
ordered from Russia in 2001 and submarines ordered from France in 2008”.

India’s attempt to bolster indigenous defence manufacturing capabilities has seen several false
starts. The country aims to be among the world’s five top arms producer by 2025. In order to
achieve this ambitious goal, we should learn from our northern neighbour, China, which has
made impressive strides as a defence manufacturer and exporter. After having been an arms
importer for much of its existence, Communist China is now the world’s fifth largest defence
exporter. It still imports a lot — China is the world’s sixth largest arms importer — but it has been
a net arms exporter for much of this decade. Seven Chinese state-owned enterprises (SOEs),
according to International Institute of Strategic Studies (IISS), were among top 20 defence
production firms in terms of arms sales in 2016. These SOEs have been helped by a captive
domestic market. However, they have done well on exports too, especially when one takes into
the account that some of the largest arms importers like India, South Korea, Vietnam and
Australia do not buy Chinese arms for political reasons.

China’s success flows from its massive investment in research and development (R&D) — well
over 2% of GDP now. Of late, it has also embraced private companies’ role in defence
production. India should quickly embark on the path to create a level playing field between
defence public sector units and private companies. It should increase its budget outlays on R&D,
temper its expectations on transfer of technology from foreign original equipment manufacturers
(OEMs) and make the country a more attractive destination for manufacturing firms in general.

First Published: Mar 12, 2019 18:30 IST
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THIRD TEST-FIRING OF GUIDED PINAKA SUCCESSFUL
Relevant for: Science & Technology | Topic: Defence related developments

Ministry of Defence

Third Test-Firing of Guided Pinaka Successful

Posted On: 12 MAR 2019 7:34PM by PIB Delhi

Guided Pinaka developed by Defence Research and Development Organisation
(DRDO) was successfully test fired today at Pokhran ranges after two successful
trials on Monday, March 11, 2019.  All the three trials met mission objectives.

The consecutive successful missions of Guided Pinaka proves the efficacy, reliability
and high precision capabilities of the weapon system.

  Nampi/Rajib
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TWIN SUCCESS FOR MAN PORTABLE ANTI TANK
GUIDED MISSILE

Relevant for: Science & Technology | Topic: Defence related developments

Ministry of Defence

Twin Success for Man Portable Anti Tank Guided Missile

Posted On: 14 MAR 2019 5:07PM by PIB Delhi

In a major boost for Army, Defence Research and Development Organisation (DRDO)
successfully test fired indigenously developed, low weight, fire and forget Man Portable Anti-
Tank Guided Missile (MPATGM) for the second time today in the ranges of Rajasthan desert.
MPATGM is incorporated with advanced features including state-of-the-art Imaging Infrared
Radar (IIR) Seeker with integrated avionics. The first test was conducted on 13th March 2019. In
both the missions, the missiles hit the designated targets precisely at different ranges. All the
mission objectives have been met.

Nampi/Rajib

(Release ID: 1568837) Visitor Counter : 1126

Read this release in: Urdu , Marathi , Hindi , Bengali
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SECOND SCORPENE SUBMARINE READY FOR
INDUCTION

Relevant for: Science & Technology | Topic: Defence related developments

The Navy is set to induct the second Scorpene submarine Khanderi by early May, a defence
source said. The remaining submarines in the series are in advanced stages of manufacturing
and trials.

“ Khanderi has completed all trials and is in the final stages of acceptance. It is expected to be
commissioned into the Navy by end April or early May,” the defence source said. Khanderi was
launched into water in January 2017 and has since been undergoing a series of trials.

Ready for trials

Another source stated that the fourth submarine Vela is ready to be launched into water for trials
around the same time depending on the ocean tide.

Mazagon Dock Limited (MDL), Mumbai, is manufacturing six Scorpene submarines under
technology transfer from Naval Group of France under a 2005 contract worth $3.75 bn. After a
series of delays in the project, the first submarine of the class Kalvari joined service in
December 2017. The entire project is expected to be completed by 2020.

The third in the Scorpene series Karanj which was launched in January last year is in advanced
stage of trials and could be ready for induction by year end.

The last two submarines Vagir and Vagsheer are in advanced stages of manufacturing on the
assembly line. The fifth submarine is in the final stages of being booted together. The ‘Boot
Together’ is where the five separate sections are welded together to form the submarine.

Kalvari is the first modern conventional submarine inducted by the Navy in almost two decades.

In addition, the Navy currently operates four German HDW class submarines and nine Russian
Kilo class submarines.

The Navy had last inducted a conventional diesel-electric submarine, INS Sindhushastra ,
procured from Russia in July 2000.
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YOUNG SCIENTIST PROGRAMME (YUVIKA) – ONLINE
REGISTRATION

Relevant for: Science & Technology | Topic: Space Technology & related matters

Department of Space

Young Scientist Programme (Yuvika) – Online Registration

Posted On: 25 MAR 2019 7:59PM by PIB Delhi

The Indian Space Research Organisation (ISRO) has launched a special programme for School
Children called “Young Scientist Programme” “YUva VIgyani KAryakram” () from this year. The
Program is primarily aimed at imparting basic knowledge on Space Technology, Space Science
and Space Applications to the younger ones with the intent of arousing their interest in the
emerging areas of Space activities. ISRO has chalked out this programme to “Catch them
young”. The residential training programme will be of around two weeks duration during summer
holidays and it is proposed to select 3 students each from each State/ Union Territory to
participate in this programme covering state, CBSE, and ICSE syllabus. Those who have just
finished 9th standard (in the academic year 2018-19) and waiting to join 10th standard (or those
who have started 10th Std just now) will be eligible for the programme. The selection will be
based on the 8th Std marks. A few seats are left for the programme from various states. The
interested students can register online from 25th March 2019 (1800 hrs) to 03rd April 2019
(1800 hrs). The selection is based on the academic performance and extracurricular activities.
Students belonging to the rural area have been given special weightage in the selection criteria.
The list of the provisionally selected candidates from each state will be announced on 06th April
2019. The provisionally selected candidates will be requested to send the supporting documents
through E-mail to ISRO. This Email ID will be intimated to selected candidates. After verifying
the relevant certificates the final list will be published on 13th April 2019. The progamme is
planned at 4 centres of ISRO during the second half of May 2019. For more information log on
to www.isro.gov.in

The following is the  link for Registration: https://yuvika.isro.gov.in/yuvika/
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INDUCTION OF CHINOOK HELICOPTERS IN INDIAN AIR
FORCE

Relevant for: Science & Technology | Topic: Defence related developments

Ministry of Defence

Induction of Chinook Helicopters in Indian Air Force

Posted On: 25 MAR 2019 6:54PM by PIB Delhi

On 25 March 2019, the IAF formally inducted the CH 47 F(I)- Chinook heavy lift helicopters into
its inventory at Air Force Station Chandigarh. Air Chief Marshal
BS Dhanoa PVSM AVSM YSM VM ADC, Chief of the Air Staff was the Chief guest and the
event was attended by various dignitaries.

IAF had signed a contract with M/s Boeing Ltd in September 2015 for 15 Chinook helicopters.
The first batch of four helicopters has been delivered on schedule and the last batch is to be
delivered by March next year. These helicopters will be deployed in the Northern and Eastern
regions of India.

The addition of heavy-lift CH 47 F(I) helicopter is a significant step towards modernisation of
Indian Air Force’s helicopter fleet. The helicopter has been customized to suit IAF’s future
requirements and capability roadmap. The helicopter has a fully integrated digital cockpit
management system, advanced cargo handling capabilities and electronic warfare suite that
complement the aircraft’s performance. The helicopter is capable of airlifting diverse military and
non military loads into remote locations.
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PASSING ASAT
Relevant for: Science & Technology | Topic: Space Technology & related matters

© 2019 The Indian Express Ltd.
All Rights Reserved

The anti-satellite (ASAT) weapon test conducted by the Defence Research and Development
Organisation (DRDO) on Wednesday is more about Delhi’s changing approach to space
weapons than a great technological breakthrough. But the significance of this long overdue
change in India’s space mindset was masked by the political pieties of the Foreign Office in
explaining the ASAT test. Delhi’s urge to package consequential strategic actions in
meaningless mantras goes back to May 1974 when India called its first nuclear test a “peaceful
nuclear explosion”. Last month, the government described its attack on a terror training camp at
Balakot in Pakistan as a “non-military pre-emptive action”. That verbal dissimulation did not
impress Pakistan, which reacted shortly with an airstrike of its own on Indian military bases.
India’s self-righteous rhetoric leads to self-deception and an underestimation of how the rest of
the world — especially China and Pakistan — might respond to India’s strategic moves.

But first to the ASAT test. India may only be the fourth country testing an ASAT weapon. But it is
a distant fourth to the US, Russia and China. The first ASAT tests by Washington and Moscow
go back to the 1960s. President Reagan’s “Star Wars” programme announced in 1983 triggered
a second wind to ASAT development. China tested its first ASAT weapon in 2007. All three have
stepped up their work on space weapons since. Beijing and Moscow are said to be close to
deploying space weapons. In the US, President Donald Trump has announced the intent to
create a space force that can fight wars in the dark yonder. India has a long way to catch up.
India’s ASAT test — which targeted a satellite in a low earth orbit of 300 km — builds on its
already demonstrated missile defence systems. Finance Minister Arun Jaitley conceded that
India has had ASAT capabilities for long and claimed that the UPA government had denied
permission to develop and test them.

One ASAT test based on modest technologies, however, is no substitute to the long overdue
policy debate on India’s security challenges in the outer space environment. Although space has
become an arena for great power jousting and the technology to build space weapons has
advanced rapidly, Delhi seemed happy arguing in international forums against the
weaponisation of outer space. Despite the growing dependence of India’s armed forces on
communication and reconnaissance satellites, the civilian leadership has resisted the
development of effective higher defence structures to manage the emerging space threats.
Delhi’s explicit demonstration of space weapon capabilities is welcome, but it must be part of a
clearly articulated military space doctrine that identifies India’s political objectives and
technological goals in outer space and the strategy to realise them.

Download the Indian Express apps for iPhone, iPad or Android
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INDIA JOINS SELECT GROUP OF NATIONS, DESTROYS
LIVE SATELLITE IN LOW EARTH ORBIT

Relevant for: Science & Technology | Topic: Space Technology & related matters

Ministry of Defence

India Joins Select Group of Nations, Destroys Live Satellite
in Low Earth Orbit

Posted On: 27 MAR 2019 2:41PM by PIB Delhi

Defence Research and Development Organisation (DRDO) today successfully conducted an
Anti-Satellite (A-SAT) missile test ‘Mission Shakti’ from the Dr AP J Abdul Kalam Island in
Odisha. A DRDO-developed Ballistic Missile Defence (BMD) Interceptor Missile successfully
engaged an Indian orbiting target satellite in Low Earth Orbit (LEO) in a ‘Hit to Kill’ mode. The
interceptor missile was a three-stage missile with two solid rocket boosters. Tracking data from
range sensors has confirmed that the mission met all its objectives.

The test has demonstrated the Nation’s capability to defend its assets in outer space. It is a
vindication of the strength and robust nature of DRDO’s programmes.

With this India joins a select group of nations, which have such capability. The test has once
again proven the capability of indigenous weapon systems.
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PM’S ADDRESS TO THE NATION
Relevant for: Science & Technology | Topic: Space Technology & related matters

Prime Minister's Office

PM’s address to the Nation

Posted On: 27 MAR 2019 2:11PM by PIB Delhi

The Prime Minister Shri Narendra Modi addressed the nation today.

In a series of tweets, the Prime Minister said “In the journey of every nation there are moments
that bring utmost pride and have a historic impact on generations to come. One such moment is
today. India has successfully tested the Anti-Satellite (ASAT) Missile. Congratulations to
everyone on the success of Mission Shakti.

Mission Shakti was a highly complex one, conducted at extremely high speed with remarkable
precision. It shows the remarkable dexterity of India’s outstanding scientists and the success of
our space programme.

Mission Shakti is special for 2 reasons:

(1) India is only the 4th country to acquire such a specialised & modern capability.

(2) Entire effort is indigenous.

India stands tall as a space power! It will make India stronger, even more secure and will further
peace and harmony.”
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A RIGHTFUL PLACE IN SPACE
Relevant for: Science & Technology | Topic: Space Technology & related matters
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Ajay Lele, a research fellow at IDSA, Delhi, is author of 'Mission Mars: India’s Quest for the Red
Planet’

India’s successful anti-satellite (ASAT) missile test on Wednesday has added a new chapter in
its defence preparedness. The global reactions to it have been mixed, which is not surprising. At
this juncture, it is more important to analyse the rationale behind the conduct of the test without
being influenced by the political noise. It is important that the relevance of the test should not get
occluded by the demands of electoral politics.

Before India, only three countries, namely the US, Russia and China, have demonstrated this
capability. ASAT had receded from the debates even in the security circles until China
conducted a test in January 2007. The tests conducted by the US and USSR in the 1960s were
seen as a legacy of the Cold War era power politics and have been forgotten. China conducted
the test without any provocation. It destroyed one of its own ageing weather satellites that
weighed 750 kg at an altitude of 850 km above the earth’s surface. This ended up creating a
significant amount of debris in space, which is present even today and poses a threat to every
satellite in the low earth orbit, including the Chinese ones. In comparison, the test carried out by
India was at a much lower altitude, at around 300 km, which means a major portion of the debris
would enter the earth’s atmosphere owing to the gravitational pull and get burnt owing to the
high temperatures over there. Simply put, the Chinese test created a significant amount of space
debris whereas India could be said to have conducted a debris-less test. It is important to note
that India has been actively propagating debris mitigation guidelines for space. Hence, it is not
for India to be seen as going against the principles of ensuring that space would not be littered
by the human-made debris.

Should the Wednesday event be deemed as India’s reaction to the 2007 Chinese test? The
answer is yes and no. That it has been undertaken 12 years after the Chinese test makes it
clear it is not a knee-jerk reaction to Beijing. India has made significant progress in the domain
of space in the last two decades. Now India has a good number of satellites in space and it is in
India’s interest to ensure their security. Of course, the test is a message from India to its
adversaries that its low earth orbit satellites have a security cover. Hence, this test should be
viewed as a demonstration of technological capability as well a communication of deterrence
message to any possible adversary; China happens to be just one of them. It needs to be
emphasised that a country need not be a major space power to develop ASAT capability, it only
requires proficiency in the missile domain.

India may also have considered the history of non-proliferation negotiations. The experience in
global negotiations on nuclear weapons shows that the Nuclear Nonproliferation Treaty (NPT) is
essentially about a group of five nuclear weapons states coming together and deciding the
policies for the rest of the world. The NPT allows only five states in the world to hold nuclear
weapons and treats the rest of the world as secondary citizens. Obviously, India was keen to
ensure that a similar situation should not arise during any negotiations on outer space. It is not in
India’s interest that the US, Russia and China should decide the fate of non-proliferation
negotiations regarding space. Hereafter, the big three will have to engage with India; the
successful ASAT test has earned India its rightful place on the high table.
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Almost for a decade, the European Union (EU) has been debating the need to introduce
transparency and confidence-building measures in outer space activities (TCBMS). In this
regard, it has also prepared a draft code of conduct (CoC). In October 2012, global negotiations
for an International Code of Conduct (CoC) for Outer Space commenced. Over a period, in
response to various negotiations, the initial draft was amended four times. However, major
powers are yet to agree on the idea of establishing a CoC conduct. At present, it appears to be
going nowhere. Another important idea that has been put on the table jointly by Russia and
China is the Prevention of the Placement of Weapons in Outer Space, the Threat or Use of
Force against Outer Space Objects (PPWT). There is a greater reluctance, particularly from the
US and the EU, to have any debate on this mechanism. However, India is open to the idea and
is ready to debate it under the UN system. All these indicate that India is keen to have a rule-
based mechanism in space.

Is India keen to weaponise space to prove its credentials as a space power? No. India has
always been against weaponising space. India understands that space is important for military,
but only as an instrument to assist and improve on its existing military capabilities. India looks at
space as a force-multiplier. Taking warfare to space is a no go for India. Since the days of
Vikram Sarabhai, India’s policy has been to use space for socio-economic development.

The writer is senior fellow, Institute for Defence Studies and Analyses, New Delhi
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