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PSLV-C45 SUCCESSFULLY LAUNCHES EMISAT AND
28 CUSTOMER SATELLITES

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

Department of Space

PSLV-C45 successfully launches EMISAT and 28 customer
satellites

Posted On: 01 APR 2019 2:58PM by PIB Delhi

India’s Polar Satellite Launch Vehicle (PSLV-C45) today successfully launched EMISAT and 28
international customer satellites from Satish Dhawan Space Centre (SDSC) SHAR in
Sriharikota. This flight marked the first mission of PSLV-QL, a new variant of PSLV with four
strap-on motors.

PSLV-C45 lifted off at 9:27 Hrs (IST) from the Second Launch Pad and injected India’s EMISAT
into a 748 km sun-synchronous polar orbit, 17 minutes and 12 seconds after liftoff. After
separation, the two solar arrays of EMISAT were deployed automatically and the ISRO
Telemetry Tracking and Command Network at Bengaluru assumed control of the satellite. In the
coming days, the satellite will be brought to its final operational configuration.
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Following the separation of EMISAT, the vehicle’s fourth stage engines were restarted twice to
place the 28 international customer satellites precisely into a sun-synchronous orbit of 504 km
height. The last customer satellite was placed into its designated orbit 1 hour and 55 minutes
after lift-off.

About 3 hours after lift-off, the fourth stage (PS4) of the vehicle was moved to a lower circular
orbit of 485 km after two restarts to establish it as an orbital platform for carrying out
experiments with its three payloads.

EMISAT is a satellite built around ISRO’s Mini Satellite-2 bus weighing about 436 kg. The
satellite is intended for electromagnetic spectrum measurement.
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The 28 international customer satellites, together weighing about 220 kg, are from four
countries, namely, Lithuania (2), Spain (1), Switzerland (1) and USA (24). These foreign
satellites were launched as part of commercial arrangements.

The payloads carried by PS4 are Automatic Identification System from ISRO, Automatic Packet
Repeating System from AMSAT, India and Advanced Retarding Potential Analyzer for
ionospheric studies from Indian Institute of Space Science and Technology.

ISRO Chairman Dr K Sivan congratulated the launch vehicle and satellite teams involved in the
mission.

 “Today’s PSLV mission was unique in several ways. It was a four strap-on new variant, the
vehicle achieved three different orbits and for the first the PS4 stage is powered by solar
panels,” Dr Sivan said. He added that a new PSLV team executed today’s mission.

Dr Sivan also placed on record the significant involvement of the industry in this mission.

So far, PSLV has launched 46 national satellites, 10 satellites built by students from Indian
Universities and 297 international customer satellites, including the satellites launched today.

In its next mission, PSLV-C46 will launch RISAT-2B in May 2019.

*****

BB/NK/PK

(Release ID: 1569907) Visitor Counter : 1813

Read this release in: Urdu , Marathi , Hindi , Bengali
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OUTER CLARITY: ON 'WEAPONISATION' OF OUTER
SPACE

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

The Indian Space Research Organisation’s successful April 1 launch of the PSLV-C45 rocket
that placed 29 satellites in three different orbits is remarkable both for the complex set of multi-
tasking the mission accomplished and for the timing. Coming three days after ISRO and the
Defence Research and Development Organisation knocked out a satellite in a Low Earth Orbit
with a direct hit, it would appear that the Indian space programme stands galvanised and poised
for a giant leap. The dexterity with which so many satellites, most of them American, were
placed in three different orbits certainly showcases both the reliability and the expertise that
ISRO offers. This is not a new development. In February 2017, the PSLV-C37 placed 104
satellites, 96 of them from the U.S., in one go, a testimony to ISRO’s ability to launch satellites at
a fraction of the cost that other countries incur. Equally important, just as the February 2017
launch also placed the fifth of the Cartosat 2 series in orbit, an earth observation satellite with
cameras that have a resolution of less than a metre, the PSLV-C45 placed EMISAT, which can,
among other things, aid in electronic intelligence. In other words, India is assiduously putting
in place a space military architecture. Over the next few months, as many as eight satellites are
expected to be launched, strengthening the defence dimension.

That is precisely why the government should articulate much more clearly the doctrinal aspects
of the space programme, as well as the deterrence sought to be achieved by it. India must
communicate its peaceful intentions just as it showcases its capabilities, so as to contribute to a
better understanding among countries it hopes to deter and thereby reduce the chances of
wrong inferences being drawn in crisis situations. After all, missiles are but one aspect of space
warfare. There are other, less visible but equally effective methods to incapacitate satellites that
are being developed and are of equally serious concern. The problem is that there is no global
regulatory regime to address the growing militarisation in space. Last year, at the UN
Disarmament Commission, India expressed concern about the “weaponisation” of outer space,
and sought collective action to secure space-based assets. In this regulatory vacuum, India has
legitimate reasons to develop deterrence for the security of its space-based assets. Equally,
New Delhi must take a bigger lead in forging a global and legally binding instrument to prevent
militarisation of space. It is encouraging that after the ASAT test, India said it “expects to play a
role in the future in the drafting of international law on prevention of an arms race in space”. This
is morally and pragmatically in keeping with India’s power projection. Given the prohibitively
expensive nature of space projects, India and other countries must utilise the increased
presence in space to legitimately advance the well-being of their people.

Please enter a valid email address.

The Samjhauta blast case raises doubts about India’s resolve to prosecute terror cases

Already a user? Sign In

To know more about Ad free news reading experience and subscription Click Here

or Please remove the Ad Blocker

END



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

Source : www.thehindu.com Date : 2019-04-05

GROUNDWATER SYSTEM STILL EXISTS ON MARS:
STUDY

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

Mars may still have an active groundwater system deep below the surface, and could be feeding
surface streams in some areas on the Red Planet, a study has found.

Last year, researchers detected the presence of a deep-water lake on Mars under its south polar
ice caps.

Researchers at the University of Southern California (USC) in the US determined that
groundwater likely exists in a broader geographical area than just the poles of Mars.

They found that there is an active system, as deep as 750 metres, from which groundwater
comes to the surface through cracks in the specific craters they analysed.

Researchers studied the characteristics of Mars Recurrent Slope Linea, which are akin to dried,
short streams of water that appear on some crater walls on Mars.

Scientists previously thought these features were affiliated with surface water flow or close
subsurface water flow, said Essam Heggy, member of the Mars Express Sounding radar
experiment MARSIS probing Mars subsurface.

“We suggest that this may not be true. We propose an alternative hypothesis that they originate
from a deep pressurized groundwater source which comes to the surface moving upward along
ground cracks,” Heggy said.

“The experience we gained from our research in desert hydrology was the cornerstone in
reaching this conclusion,” said Abotalib Z Abotalib, a postdoctoral research associate at USC.

“We have seen the same mechanisms in the North African Sahara and in the Arabian Peninsula,
and it helped us explore the same mechanism on Mars,” Mr. Abotalib said.

The scientists concluded that fractures within some of Mars’ craters, enabled water springs to
rise up to the surface as a result of pressure deep below.

These springs leaked onto the surface, generating the sharp and distinct linear features found
on the walls of these craters. The scientists also provide an explanation on how these water
features fluctuate with seasonality on Mars.

The study, published in the journal Nature Geoscience, suggests that groundwater might be
deeper than previously thought in areas where such streams are observed on Mars.

The findings suggest that the exposed part of these ground fractures associated with these
springs as the primary location candidates to explore Mars’ habitability.

Previous research to explore groundwater on Mars relied on interpreting the returned
electromagnetic echoes sent from the radar-probing experiments from orbit onboard Mars
Express and Mars Reconnaissance Orbiter.
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These experiments measured the reflection of the waves from both the surface and the
subsurface whenever penetration was possible. However, this earlier method did not yet provide
evidence of groundwater occurrence beyond the 2018 South Pole detection.
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INDIA GETS SURVEILLANCE SATELLITE
Relevant for: Science & Technology | Topic: Space Technology & related matters

The Indian Space Research Organisation (ISRO) launched the country’s first electronic
surveillance satellite, EMISAT, from Sriharikota in coastal Andhra Pradesh on Monday morning.

As many as 28 small satellites of international customers were also put in space as secondary
riders.

Space-based electronic intelligence or ELINT from the 436-kg spacecraft will add teeth to
situational awareness of the armed forces as it will provide location and information of hostile
radars placed at the borders; this will be another dimension to the current land or aircraft-based
ELINT, according to defence experts who did not wish to be named. ISRO, which is said to have
built the satellite body for the DRDO payload, merely said the spacecraft would measure the
electromagnetic spectrum. Once the last cubesat came out, ISRO Chairman K. Sivan
announced: “Today PSLV-C45 has successfully injected the ISRO-made EMISAT in a 748-km
orbit as well as 28 customer satellites in a 504-km orbit as sought by the customers.”

An ISRO release said that as EMISAT came out, “[Its] two solar arrays were deployed
automatically. The ISRO Telemetry Tracking and Command Network at Bengaluru assumed
control of the satellite. In the coming days, the satellite will be brought to its final operational
configuration.”

A new PSLV team executed the mission as the previous programme head R. Hutton has moved
to the headquarters in Bengaluru as the director of the Human Space Flight Centre.

D
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DEEPENING INSECURITY
Relevant for: Science & Technology | Topic: Space Technology & related matters

For more than 100 years now, scientists and writers of science fiction alike have fostered the
illusion that some day humankind will have a weapon so terrible that the fear of its impact will
end war for all times. (Representational image)   | Photo Credit: Getty Images/iStockphoto

After ‘Mission Shakti’ — India’s anti-satellite test — there is a feeling that India needs this form
of deterrence for its security. To be visibly strong in order to deter any enemy from attacking is a
concern that goes back to pre-historic times. But when this ancient urge is exerted by nations
with nuclear weapons, it must be an occasion to revisit the arms race, the Mutually Assured
Destruction (MAD) doctrine and their long-term implications.

The doctrine emerged during the Cold War in the mid-20th century when the U.S. and the
erstwhile U.S.S.R. had stockpiled so many nuclear weapons that if launched, the weapons could
destroy both nations many times over.

Since there was eventually a ‘détente’, or a relaxation of hostilities between the two, it is
tempting to think that MAD is a valid doctrine that should continue to be applied by all countries
with nuclear weapons capability. What is the basis of this belief? And does it actually work?

For more than 100 years now, scientists and writers of science fiction alike have fostered the
illusion that some day humankind will have a weapon so terrible that the fear of its impact will
end war for all times.

Having invented dynamite and unleashed it upon the world in 1867, Alfred Nobel believed that
“the day when two army corps can annihilate each other in one second, all civilized nations, it is
to be hoped, will recoil from war and discharge their troops”.

Since then incalculably more destructive weapons, including nuclear bombs and chemical
weapons, have been deployed but this has not ended war. On the contrary, the invention of
increasingly deadly weapons has fuelled a global arms race.

Globally, the annual spend on armaments is now estimated to stand at about $1.7 trillion.
Estimates of the total number of nuclear weapons in the world range from 15,000 to 20,000, with
each one of these weapons being far more powerful than the bombs dropped by the U.S. on
Japan in 1945. The U.S. and Russia still maintain about 1,800 nuclear weapons in a state of
high alert, ready for launch within minutes.

According to the Global Peace Index, in 2017, the economic impact of violence globally was
estimated at about $14.76 trillion, which was 12.4% of global GDP. Since 2012, there has been
a 16% increase in the economic impact of violence largely due to the conflicts in Syria,
Afghanistan and Iraq.

It is vital to note that having competing weapons, in terms of quality and quantity, has not acted
as a deterrent either in the Israeli-Palestinian conflict or in the Syrian war or the prolonged
conflict in Colombia. What did finally end the conflict in Colombia, after almost 50 years, was a
protracted process of negotiation between all parties of the conflict.

The Global Peace Index also shows that over the last 70 years the per capita GDP growth has
been three times higher in more peaceful countries. This is partly why, compared to 10 years
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ago, 102 nations are spending less on military as a percentage of their GDP.

But that is a thin silver lining to a grim reality. Ban Ki-moon, while he was UN Secretary General,
said, in 2009, “The world is over-armed and peace is under-funded …. The end of the Cold War
has led the world to expect a massive peace dividend. Yet, there are over 20,000 nuclear
weapons around the world. Many of them are still on hair-trigger alert, threatening our own
survival.”

According to the website of the International Campaign to Abolish Nuclear Weapons (ICAN), the
failure of the nuclear powers to disarm has heightened the risk that other countries will acquire
nuclear weapons. In 2017, the ICAN was awarded the Nobel Peace Prize.

Theoretically, MAD is supposed to eliminate the incentive for starting a conflict but it also makes
disarming almost impossible. This is partly why, long after the Cold War ended, the U.S. is
poised to spend enormous amounts of money over the next 10 years in updating and
modernising its nuclear arsenal.

The tragic irony of this trend is that nuclear defence, particularly with warheads riding on rockets
of supersonic speed, actually deepens insecurity in both countries by causing millions of lives to
perpetually be at the risk of instantaneous annihilation.

All through the Cold War and even now, the MAD doctrine has been opposed on both moral and
practical grounds by a variety of disarmament and peace groups. The most prominent of these,
War Resisters’ International (WRI), which will turn 100 in 2021, has 90 affiliated groups in 40
countries. Such groups ceaselessly serve as a counter to all those who glamorise or justify war
or an arms race. Above all, they constantly draw attention to the fact that the only true security
lies in dissolving enmity by going to the roots of any conflict.

Once the joy about India’s technological achievements, in the realm of missiles, has settled
down, perhaps attention can shift to the much bigger challenge of seeking answers to a key
question: what really makes us, the world a whole, more secure?

Rajni Bakshi is the author of ‘Bapu Kuti: Journeys in Rediscovery of Gandhi’
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ISRO LAUNCHES EMISAT, A SATELLITE THAT WILL
PROVIDE INTELLIGENCE TO ARMED FORCES

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

Lift-off image of PSLV-C45.   | Photo Credit: Twitter/ISRO

The Indian Space Research Organisation (ISRO) launched the country’s first electronic
surveillance satellite, EMISAT, from Sriharikota in coastal Andhra Pradesh on Monday morning.

As many as 28 small satellites of international customers were also put in space as secondary
riders.

Space-based electronic intelligence or ELINT from the 436-kg spacecraft will add teeth to
situational awareness of the Armed Forces as it will provide location and information of hostile
radars placed at the borders; this will be another dimension to current land or aircraft-based
ELINT, according to defence experts who did not wish to be named. ISRO, which is said to have
built the satellite body for the DRDO payload, merely said the spacecraft would measure the
electromagnetic spectrum. Once the last cubesat came out, ISRO Chairman K.Sivan
announced, “Today PSLV-C45 has successfully injected the ISRO-made EMISAT in a 748-km
orbit as well as 28 customer satellites in a 504-km orbit as sought by the customers.”

PSLV to launch military’s eye in the sky

An ISRO release said that as EMISAT came out, “[Its] two solar arrays were deployed
automatically. The ISRO Telemetry Tracking and Command Network at Bengaluru assumed
control of the satellite. In the coming days, the satellite will be brought to its final operational
configuration.”

A new PSLV team executed the mission as the previous programme head R. Hutton has moved
to headquarters in Bengaluru as the director of the Human Space Flight Centre.

The PSLV’s new QL variant took off from the second launch pad of the Satish Dhawan Space
Centre at Sriharikota in coastal Andhra Pradesh at 9.27 a.m. along with a total of 29
passengers.

The multi-orbit mission totally lasted three hours and released all 29 spacecraft in nearly the first
two hours. Overall, three sets of payloads were let out at three different orbits in space.

About 17 minutes after takeoff, EMISAT was ejected first at an orbit 749 km away from Earth.
The small ‘cube’ satellites, belonging to four countries and together weighing 220 kg, were
released after about 40 minutes at a lower orbit of 504 km. To get the lower orbit, the fourth
stage of the rocket or PS4 had to be restarted twice.

#ISROMissions

A glance at today's #PSLVC45 mission.

Our updates will continue. pic.twitter.com/eHhkf8RYAS

ISRO has started reusing PS4 as an innovated, low-cost, space-friendly test bed for its own
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microgravity experiments and those of others. It has been gradually putting additional support
systems also on every new PS4; the power generating solar panels are new this time.

This is the third such mission and carries an ISRO test on Automatic Identification System (AIS)
related to tracking ships on sea.

AMSAT or the Radio Amateur Satellite Corporation, India, has sent a payload called the
Automatic Packet Repeating System.

This is expected to help amateur radio operators to get improved locational accuracy in their
tracking and monitoring.

The third one, the Advanced Retarding Potential Analyser for Ionospheric Studies has been sent
up by ISRO’s university, the Indian Institute of Space Science and Technology.

Please enter a valid email address.

A vibrant celebration of our favourite pixelled paragons in gaming — and a reminder of why we
love them

The move is seen as a shift apparently intended to blunt both criticism of the company's data
handling and potential antitrust action.

Already a user? Sign In

To know more about Ad free news reading experience and subscription Click Here

or Please remove the Ad Blocker

END
Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

Source : www.thehindu.com Date : 2019-04-05

NASA’S MARS HELICOPTER COMPLETES FLIGHT
TESTS

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

It is scheduled for launch next year. Photo credit: www.nasa.gov  

NASA’s Mars Helicopter, designed to fly in thin atmosphere and low gravity, has successfully
completed flight tests and is prepared for its journey to the Red Planet scheduled to take off in
2020, the U.S. space agency said.

Weighing in at no more than 1.8 kg, the helicopter is a technology demonstration project
currently going through the rigorous verification process certifying it for Mars.

The helicopter has to function in extremely cold temperatures, including nights with
temperatures as low as minus 90 degrees Celsius.

The helicopter is scheduled to reach the surface of the Red Planet in February 2021.
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POWER IN SPACE: ON MISSION SHAKTI
Relevant for: Science & Technology | Topic: Space Technology & related matters

India has entered an elite space club with the Defence Research and Development Organisation
blowing up a satellite in a Low Earth Orbit into smithereens. Such Indian capability to take out
moving objects has never really been in doubt: the DRDO announced it as early as in 2011.
Indeed, India has been in the business of testing long-range missiles for years, although public
attention on the space programme has been mostly on its civilian and scientific aspects. The
military dimension, though always latent, had not seen a verifiable demonstration as in the case
of Mission Shakti, the Anti-Satellite (ASAT) missile test. The display of technological prowess
through the test accentuates the military dimension and brings into play an overwhelming
assurance of what the Ministry of External Affairs describes as a ‘credible deterrence’ against
attacks on India’s growing number of space assets. Although only three other countries, the
U.S., Russia, and China, have previously demonstrated this capability, it is possible to surmise
that countries with long-range missiles could do the same with equal effectiveness. But India,
surely, is staking a forward claim as a space weapons power.

The Hindu Explains: What is significant about Mission Shakti?

While the country celebrates the test as a scientific achievement, it must also dwell on the
possibility that this might goad its none-too-friendly neighbour Pakistan into a competitive frenzy.
Also, in the absence of a credible threat to India’s space assets from China or any other country
with Anti-Satellite missile capabilities, whether the ‘deterrence’ sought to be achieved by this test
would lead to a more stable strategic security environment is not certain. There are other
questions, too. Will the test spur space weaponisation? Prime Minister Narendra Modi, while
announcing the success of the test, was clear that India wanted to maintain peace rather than
indulge in warmongering. And, by targeting a low-orbit satellite, the missile test did the utmost
possible to minimise space debris, which is an issue of international concern. But, within India,
the timing of the test, when the country is already in election mode, does raise concerns whether
this was aimed at the domestic constituency. The Election Commission is now seized of the
question whether the Prime Minister might have violated the Model Code of Conduct. If it does
find the timing amiss, the Modi government could be in for some serious embarrassment.
Ideally, the test should not have been a matter for a partisan political debate, but given the
hypernationalist political plank of the Bharatiya Janata Party, Mission Shakti might have more
reverberations on the ground than it has had in space.
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CENTRE NOTIFIES NEW RULES FOR DRUGS, CLINICAL
TRIALS

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

Representational image.   | Photo Credit: Arunangasu Roy Chowdhury

The Union Health Ministry has notified the Drugs and Clinical Trials Rules, 2019 with the
government stating that the move is aimed at promoting clinical research in the country. The
rules will apply to all new drugs, investigational new drugs for human use, clinical trials, bio-
equivalence studies and ethics committees.

The highlights of the notification includes reduction in time for approving applications, which has
now come down to 30 days for drugs manufactured in India and 90 days for those developed
outside the country. “Also, in case of no communication from Drugs Controller General of India,
the application will be deemed to have been approved,” the notification said.

As per the new rule the requirement of a local clinical trial may be waived for approval of a new
drug if it is approved and marketed in any of the countries (EU, UK, Australia, Japan and US)
specified by the Drugs Controller General with the approval of the government.

“The new rules will ensure patient safety and an ethics committee will monitor the trials and
decide on the amount of compensation in cases of adverse events,” the ministry said.

Meanwhile, the Indian Society for Clinical Research (ISCR) said that the new Clinical Trial Rules
are well balanced and will further the conduct of ethical and quality clinical trials in the country
which, in turn, will benefit patients.

In a release issued on Tuesday, ISCR president Dr. Chirag Trivedi said: “The new rules protect
the rights, safety and well-being of patients while ensuring a strong scientific base for the
conduct of clinical trials.”

“We hope this will lead to more stability and growth in clinical research being done in India,
which will ultimately ensure that our patients have access to faster and more effective treatment.
India has the second largest population in the world and the highest disease burden but does
less than 1.2% of global clinical trials,” he said.
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INDIAN ASAT A RESPONSIBLE DETERRENT, SAY
EXPERTS

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

Image of ASAT missile shared by DRDO.   | Photo Credit: Special arrangement

The ASAT or anti-satellite missile capability that Indian defence scientists demonstrated on
Wednesday was a success at first attempt for securing our space assets. The technological feat
was conducted responsibly in a low-earth orbit (LEO) ensuring that the space debris burns out
harmlessly in weeks, according to a handful of defence experts who spoke about it with The
Hindu.

"It also demonstrates that we can intercept and kill incoming long-range missiles having
velocities of 7-8 km per second," said Avinash Chander, Chairman of the Defence Research &
Development Organisation during 2013-15.

It was a direct hit at the first opportunity and an important step to show that we can protect our
space assets, said Mr. Chander, who headed the national missile programme in the last decade.
It called for the ability to precisely home in on a target satellite moving at 10-12 km a second.

Mr. Chander noted that many of the elements needed for an ASAT shot were already there
(since around 2010) - such as the long-range missile as booster; a ballistic missile as an
interceptor or kill vehicle. "However, converting it to an anti-satellite technology needs a much
higher speed where you have 5-10 seconds to hit something coming in at 10 km a second. It is a
new technology and a tremendous achievement for our scientists."

"We are now showing that we are taking space as a very active area of interest for the nation.
[Apart from launching imaging and intelligence] satellites for defence, we have added an
element to ensure that we are capable of taking care of the security of our space assets against
any interference. It is a very important test," he said.

The Chinese test of January 2006 was conducted at a relatively higher and satellite-rich orbit of
around 820 km and it reportedly generated 33,000 pieces of debris that are still floating around.
The target satellite is believed to be Microsat-R, which was put in an unusually low orbit of
around 274 km in January.

In contrast, shooting a satellite in a 300-km LEO is far more challenging than shooting one in a
higher orbit, said Dinesh Kumar Yadvendra, Distinguished Fellow at CENJOWS (Centre for Joint
Warfare Studies), a Delhi think tank set up by the Ministry of Defence. "It should all burn up in
about three weeks," he said.

The feat, he noted, is comparable to Indian's precise insertion of its orbiter around Mars back in
September 2014, again at first attempt.

The Indian Space Research Organisation launches satellites more frequently now than before
and in case of a launch failure and a falling satellite, "Controlled ASAT [capability] is an essential
element of space security. We should in fact have 5-6 of them ready."

Rajaram Nagappa, Professor at the School of Conflict and Security Studies, National Institute of
Advanced Studies, said, "It is important to have and show deterrence capability even though you
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don't mean to harm anyone."

According to him, having the ASAT capability is significant as India has close to 20 LEO
satellites that are vital for various national applications. This is also a time when a few other
countries have been trying out unusual space research missions that have raised concerns in
many quarters.
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Source : www.thehindu.com Date : 2019-04-08

ALL LOW EARTH SATELLITES IN REACH OF ASAT
MISSILE: DRDO CHIEF

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

The anti-satellite (ASAT) test, Mission Shakti, conducted last week is a “deterrence capability”
and the missile can cover all satellites in Low Earth Orbit (LEO), Dr. Satheesh Reddy, Chairman
of the Defence Research and Development Organisation (DRDO), said on Saturday.

“The test happened as per design. We don’t need any more tests in this orbit as of now. The
guidance and control algorithm has been developed to do interception at 1,000 km above the
earth. This test covers all LEO satellites, including those for military use,” Dr. Reddy said, adding
that hitting multiple satellites was feasible. He was addressing a press conference on the ASAT
test.

On March 27, a live satellite in LEO of 300 km was shot down using a modified interceptor of the
Ballistic Missile Defence system.

On the issue of militarisation of space, Dr. Reddy said space had gained importance in the
military domain. “When a country like India has done an exercise like this and shown capability
of interception of a target, you have shown the capability for such operations. Best way of
defence is to have deterrence.”

Giving details of Mission Shakti, Dr. Reddy, the chief architect of the ASAT test, said the first
discussion on the test started in 2014 and the “formal detailed presentation was made in 2016
and post that we took two years to develop the system.”

On the timing of the test, Deputy National Security Adviser Pankaj Saran said it was a
“technologically and scientifically driven one.”

‘NASA ties continue’

On concerns raised by the U.S. space agency, National Aeronautics and Space Administration
(NASA), Mr. Saran said, “NASA is continuing its cooperation with India, including in the manned
mission to space. We have had several statements from the U.S., as far as India is concerned
the official position is contained in the State Department statement.”

To questions on the debris created by the test, Dr. Reddy said extensive simulations were
conducted and there was no threat to the International Space Station (ISS). “LEO was chosen
based on simulations with primary objective being to minimise debris. It was intentionally done at
280 km altitude so that debris decay fast,” Dr. Reddy said, adding that the interception was
designed to hit at an angle so that minimal debris go up and also have minimal velocity. “Some
of the debris have already decayed. Our simulations show all debris will decay in 45 days,” he
added.
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Source : www.thehindu.com Date : 2019-04-09

ARMY GETS DHANUSH ARTILLERY GUNS
Relevant for: Science & Technology | Topic: Defence related developments

The indigenously developed Dhanush artillery guns.  

The Ordnance Factory Board (OFB) on Monday handed over the first batch of six Dhanush
artillery guns to the Army. Dhanush is the indigenously upgraded version of the Swedish Bofors
gun procured in the 1980s.

“Indigenisation to the extent of about 81%, has already been achieved. By the end of 2019, the
indigenisation level of the gun will go up to 91%,” the Defence Ministry said in a statement. Six
guns were handed over at a ceremony at Gun Carriage Factory, Jabalpur.

“The first Dhanush regiment with 18 guns is expected to be ready by the end of next year,” an
Army source said. The GCF received the Bulk Production Clearance (BPC) to manufacture 114
guns from the Army on February 18, 2019.

Dhanush is a 155 mm, 45-calibre towed artillery gun with a range of 36 km and has
demonstrated a range of 38 km with specialised ammunition. It is an upgrade of the existing
155m, 39 calibre Bofors FH 77 gun. It is compatible with all North Atlantic Treaty Organisation
(NATO) 155 mm ammunition system.

Conducting of trials

The first phase of trials were conducted between July and September 2016 at Pokhran and
Babina ranges and the second phase was held between October and December 2016 at the
Siachen base camp with three guns. The last round of user exploitation trials were completed
with six guns in June last year.

The gun is fitted with inertial navigation system with global positioning system- (GPS) based gun
recording and auto-laying, an enhanced tactical computer for onboard ballistic computations, an
onboard muzzle velocity recording, an automated gun sighting system equipped with camera,
thermal imaging and laser range finder

All 114 guns are expected to be delivered within four years. The OFB has already undertaken
capacity augmentation to manufacture over 400 barrels and 250 ordnances for large calibre
weapon systems.
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Source : www.thehindu.com Date : 2019-04-12

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

On April 1, the Indian Space Research Organisation (ISRO) successfully launched a PSLV C45
rocket with a payload of 29 satellites. Days before this, on March 27, in an operation called
‘Mission Shakti’, the Defence Research & Development Organisation demonstrated India’s
ability in offensive defence capability, using a missile to destroy a satellite in Low Earth Orbit. In
a discussion moderated by V. Sudarshan, D. Raghunandan and Rajeswari Pillai Rajagopalan
look at India’s options and its role in the global governance of outer space. Excerpts:

Rajeswari Pillai Rajagopalan: The anti-satellite (ASAT) test has been in the making for more
than a decade actually. Ever since the first Chinese anti-satellite test in January 2007, there has
been concern over India’s own space assets and what kind of damage and destruction could
happen should China decide to shoot down or temporarily disable one of our own satellites. That
was the first time we recognised the importance of preserving outer space in a big way. A
second important factor is that we did not want to repeat the experience of what happened in the
nuclear domain. We don’t want a Treaty on the Non-Proliferation of Nuclear Weapons or NPT-
like mechanism to come about in the space domain that would actually lead to a ban on India’s
future ASAT tests.

Running the space race? | Parley podcast

D. Raghunandan: My own feeling is the U.S., Russia and China have come to realise the
somewhat limited nature of deterrence offered by anti-satellite weapons. None of them has
developed large inventories of ASAT missiles or targeted a whole range of satellites of
adversary nations. One must understand that all these nations have a few hundreds of satellites
up in space which are used for military or dual purposes.

How many satellites are you going to target and is knocking out one satellite going to really be a
deterrent? Is it good to continue with killer missiles or are there other ways to disable adversary
satellites? So I have my doubts about the deterrent capabilities of ASAT missiles, particularly as
you may have noticed that all nations are extremely cagey about blowing up satellites in orbit
because of the debris created. And if you have multiple such things going on, then you are
obviously going to create multiple sets of problems. If the conflict between nations were to reach
a stage where you are knocking out each other’s satellites, then I think it would have already
reached nuclear weapon threshold and then we are in a different ballgame entirely.

R.P.R.: It is. And I would start with the fact that, so far, the established space players who have
demonstrated the ASAT capability have not adopted deterrence as part of their space policy. So
we are still in a good space right now where states have not made space a part of their
deterrence policy. So that is an encouraging sign and that must be continued.

D.R.: I agree.

R.P.R.: As Raghu mentioned, there are other technologies available. Increasingly, the electronic
and cyber warfare capabilities, any number of technologies that can be used through cyber
through lasers to create temporary disruptions, and disabling somebody else’s satellite and
communications services to creating more permanent damage. So there are many ways of
addressing this issue.

D.R.: Fortunately, ASAT capabilities have not fully been weaponised by all the countries. And,
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therefore, I think it affords a good opportunity to move forwards towards demilitarisation of outer
space. The second aspect is that while India has articulated a doctrine with regard to nuclear
weapons, which includes a declaration of no-first-use and so on, we do not as yet have a
strategic doctrine with regard to the weaponisation in space. I think it would be good if India
develops a doctrine for weaponisation in space as well as an integrated security doctrine which
brings together nuclear, space and other advanced technologies so that you do have an
integrated posture. The third point is that there is an added complication with regard to ASAT
weaponry. That is, not all countries have their own dedicated military satellites which a third
country can knock out and therefore disable that country’s network-centric platforms and
weapons systems. Many countries use third-party satellites. Many countries use dual purpose
satellites. So it is not at all clear, for example, if India shoots down ‘x’ number of satellites
belonging to a country, we have disabled that country’s military communications. And this
applies to any country.

D.R.: India has barely begun development of ASAT missiles. China has been at this for more
than a decade. They are believed to have worked on missiles targeting high latitude satellites at
36,000 km above the earth whereas we have only conducted the test at the Low Earth Orbit.
China has also been doing considerable work experimenting with laser-based weaponry and
cyber weaponry which are likely to prove to be more effective than a whole battery of missiles
targeting satellites. We are way behind.

D.R.: There is, in the sense that these two impulses are contrary. But I think that the real
question to be asked is whether India’s statement about weaponisation in space, wanting to dial
back weaponisation, is more for public consumption than for actual pursuit of de-weaponisation
in space. If India is serious about wanting to de-weaponise space, then India should take active
measures in the conference on disarmament along with other countries like Russia or China
which have already initiated some proposals there. All of these have been completely
stonewalled by the U.S., which disagrees with even the term ‘weaponisation of space’ and has
resisted attempts to look for de-weaponisation of space, claiming that any moves in that
direction denies the U.S. the ability for self-defence. But if India is serious, India should declare
no-first-use of the ASAT weaponry as we have done for the nuclear [weapons], and adopt a
strong domestic doctrine on weaponisation of space just as we have a declared doctrine for
nuclear weapons.

D.R.: I doubt it is very much. The major reason why India is popular as a launch destination is
because of its lower costs. The incomes also will be correspondingly not very high. The second
aspect is that all satellites we have launched have been Low Earth satellites. The real money in
international launches lies in the communication satellites, the heavier satellites at 36,000 km
above the earth. That’s where the money is for telephony, television and the rest. We haven’t yet
broken into that league in terms of satellite launching.

R.P.R.: China has shown it has much greater space competitiveness. For the longest time, India
was just doing four to five launches per year; on the other hand, the Chinese were doing this on
an average of 20 a year. That has a certain consequence not just for the overall competitiveness
in terms of the launch market... but when you look at the global commercial space market that is
available (and that you don’t want to lose it completely) and if you are not able to increase
competitiveness, that’s a serious problem. Second, there is another important component which
is about how much of the growing requirements of the military are from the security sector within
India that ISRO will be able to provide.

There is a capacity gap. Even as China talks the language of peaceful uses of outer space, the
reality has been that there is a flourishing military programme under the PLA leadership. The
Chinese are also setting up a space station some time in the 2022-2024 time frame when the
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International Space Station is possibly winding down. This also leads to concerns as to how
space activity in the future might shape [up].

R.P.R.: Again I would emphasise that our deterrence capability is not a war-fighting capability.
We are still looking at a non-weaponisation of space. On militarisation I want to refer to a point
that Raghu mentioned. Raghu said we need to prevent space militarisation. I like the idea of
preventing space militarisation but I think there is a big difference between space militarisation
and space weaponisation. And I think these two concepts are used in a very interchangeable
manner. Space militarisation is something that has happened from the 1990s.

In the first Gulf War, for instance, you actually saw technology playing a major role in warfare.
Since then, most militaries around the world have come to recognise and acknowledge the
possible use of space assets for military operations. What they call intelligence gathering,
surveillance, reconnaissance, military communications, drone programmes. We cannot go back
on all these developments. But what we are trying to prevent today is the early trend towards
weaponisation. We don’t want to weaponise outer space. For that again we do not have to put
weapons in outer space.

ASAT capabilities are the best example. That is warfare, that is weaponisation and that is
something we are trying to see — if that can be stopped, that process can be halted. But again,
we have been going back and forth, there are different understandings of what a space weapon
is. How do you define these terms? There are major differences of opinion.

Now that India has demonstrated this capability, India needs to play an even more active role in
the global governance of outer space. But I have a slightly different opinion when it comes to
who we partner with if India feels that we alone cannot go out into the global domain and create
new rules of the road. We can certainly partner with like-minded countries.

 

Please enter a valid email address.

India-China dialogue has expanded but the two countries are not on the same page on terror

Join our online subscriber community

Experience an advertisement-free site with article recommendations tailored for you

Already a user? Sign In

To know more about Ad free news reading experience and subscription Click Here

or Please remove the Ad Blocker

END
Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

Source : www.thehindu.com Date : 2019-04-16

NOW, A 3D PRINTED HEART WITH HUMAN CELLS,
VESSELS

Relevant for: Science & Technology | Topic: Computer Technology incl. 3-D Printing

Scientists in Israel unveiled a 3D print of a heart with human tissue and vessels on Monday,
calling it a first and a “major medical breakthrough” that advances possibilities for transplants.

The heart marked “the first time anyone has successfully engineered and printed an entire heart
replete with cells, blood vessels, ventricles and chambers,” said Tel Aviv University’s Tal Dvir,
who led the project.

“People have managed to 3D-print the structure of a heart in the past, but not with cells or with
blood vessels,” he said.

But the scientists said many challenges remain before fully working 3D printed hearts will be
available for transplant into patients.
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CABINET APPROVES CONTINUATION OF PHASE 4 OF
GEOSYNCHRONOUS SATELLITE LAUNCH VEHICLE
(GSLV)

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

Cabinet

Cabinet approves Continuation of Phase 4 of
Geosynchronous Satellite Launch Vehicle (GSLV)

Posted On: 15 APR 2019 12:33PM by PIB Delhi

The Union Cabinet, chaired by the Prime Minister Shri Narendra Modi, has approved ongoing
GSLV continuation programme Phase-4 consisting of five GSLV flights during the period 2021-
2024.

The GSLV Programme - Phase 4 will enable the launch of 2 tonne class of satellites for Geo-
imaging, Navigation, Data Relay Communication and Space Sciences. 

 

Financial implications:

The total fund requirement is Rs. 2729.13 Crores and includes the cost of five GSLV vehicles,
essential facility augmentation, Programme Management, and Launch Campaign along with the
additional funds required for meeting the scope of the ongoing GSLV Continuation Programme.

 

Benefits:

The GSLV Continuation Programme - Phase 4 will meet the launch requirement of satellites for
providing critical Satellite Navigation Services, Data Relay Communication for supporting the
Indian Human spaceflight programme and the next interplanetary mission to Mars. This will also
ensure the continuity of production in Indian industry.

 

Implementation Strategy and targets:

The GSLV Continuation Programme - Phase 4 will meet the demand for the launch of satellites
at a frequency up to two launches per year, with maximal participation by the Indian industry. All
the operational flights would be completed during the period 2021-24.

 

Major impact:

The operationalization of GSLV has made the country self-reliant in the launching capability of 2
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tonne class of satellites for communication & meteorological satellites. The GSLV Continuation
Programme will sustain & strengthen the capability and self-reliance in the launching of similar
satellites for national requirements including next generation navigation satellites, data relay
communication satellites and interplanetary missions.

 

Background:

GSLV has enabled independent access to space for 2 tonne class of satellites to
Geosynchronous Transfer Orbit (GTO). One of the very significant outcomes of the GSLV
Continuation Programme is the mastering of the highly complex cryogenic propulsion
technology, which is an essential technological capability to launch communication satellites to
GTO. This has also paved the way for the development of a high thrust Cryogenic engine &
stage for the next generation launch vehicle i.e. GSLV Mk-lll.   

 

With the recent successful launch of GSLV-F11 on 19th December 2018, GSLV has
successfully orbited 10 national satellites. GSLV with the indigenous Cryogenic Upper Stage has
established itself as a reliable launch vehicle for communication, navigation and meteorological
satellites and also to undertake future interplanetary missions.

 

GSLV Continuation Programme was initially sanctioned in 2003, and two phases have been
completed and the third phase is in progress and expected to be completed by Q4 of 2020-21.   

*****

AKT/SH

(Release ID: 1570594) Visitor Counter : 572
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Source : www.thehindu.com Date : 2019-04-16

LONG RANGE CRUISE MISSILE NIRBHAY TEST FIRED
Relevant for: Science & Technology | Topic: Defence related developments

The Defence Research and Development Organisation (DRDO) on Monday successfully test-
fired the underdevelopment long range subsonic cruise missile Nirbhay from the Integrated Test
Range (ITR), Chandipur in Odisha. “It is the sixth development flight trial with objective to prove
the repeatability of boost phase, cruise phase using way point navigation at low altitudes,”
DRDO said in a statement.
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Source : www.thehindu.com Date : 2019-04-23

CHINA DRAWS UP TIGHTER RULES ON HUMAN GENE
AND EMBRYO TRIALS

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

Last year, a Chinese scientist’s announcement that he had made “gene-edited” babies sparked
ethical concerns.  

China’s top legislature will consider tougher rules on research involving human genes and
embryos, the first such move since a Chinese scientist sparked controversy last year by
announcing he had made the world’s first “gene-edited” babies.

He Jiankui, associate professor at Southern University of Science and Technology in Shenzhen,
attracted condemnation from the global scientific community when he said he had used a
technology known as CRISPR-Cas9 to alter the embryonic genes of twin girls born in
November.

Chinese authorities launched an investigation into Mr. He’s work and said they had halted the
kind of research he was undertaking.

Under the draft laws sent to China’s legislature for review on Saturday, medical and human trials
would face closer scrutiny and stricter requirements, such as ensuring human subjects are
properly briefed, State media outlet Xinhua reported.

The rules would also require all future trials to be approved by administrative authorities as well
as ethical committees, it said.

The report did not specify a timeline for the approval of the regulations, or make specific mention
of Mr. He’s research.

In videos posted online and at the November 2018 conference, where Mr. He made his
controversial presentation, the Chinese scientist said that he believed his gene editing would
help protect the girls from infection with HIV, the virus that causes AIDS.

Chinese authorities and institutions, as well as hundreds of international scientists, condemned
him and said any application of gene editing on human embryos for reproductive purposes was
against the law and medical ethics of China.
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Source : www.thehindu.com Date : 2019-04-23

GENOME SEQUENCING TO MAP POPULATION
DIVERSITY

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

Many countries have studied genetic traits of citizens using sequencing.   | Photo Credit:
REUTERS

In an indigenous genetic mapping effort, nearly 1,000 rural youth from the length and breadth of
India will have their genomes sequenced by the Council of Scientific and Industrial Research
(CSIR). The project aims at educating a generation of students on the “usefulness” of genomics.

Globally, many countries have undertaken genome sequencing of a sample of their citizens to
determine unique genetic traits, susceptibility (and resilience) to disease. This is the first time
that such a large sample of Indians will be recruited for a detailed study.

The project is an adjunct to a much larger government-led programme, still in the works, to
sequence at least 10,000 Indian genomes.

Typically, those recruited as part of genome-sample collections are representative of the
country’s population diversity. In this case, the bulk of them will be college students, both men
and women, and pursuing degrees in the life sciences or biology.

“This will not be an exercise to merely collect samples from people,” said Vinod Scaria, a
scientist at the Institute of Genomics and Integrative Biology (IGIB), a CSIR laboratory.

“We will be reaching out to a lot of collegians, educating them about genomics and putting a
system in place that allows them to access information revealed by their genome,” he said.
Because genomics is largely confined to a rich urban demographic in India, this exercise,
according to Dr. Scaria, would make such information ubiquitous even to villages. “Just as CT
scans are now known across the country, we hope to do the same for genomes,” he said.

Genomes will be sequenced based on a blood sample and the scientists plan to hold at least 30
camps covering most States.

Every person whose genomes are sequenced will be given a report. The participants would be
told if they carry gene variants that make them less responsive to certain classes of medicines.
For instance, having a certain gene makes some people less responsive to clopidogrel, a key
drug that prevents strokes and heart attack.

“We wouldn’t be sharing such information in the report. In some cases the correlation between
disease and genes is weak. A person can request such information through their clinician
because many disorders have single-gene causes but no cure or even a line of treatment. Ethics
require such information to be shared only after appropriate counselling,” said Dr. Scaria.

The project would involve the Hyderabad-based Centre for Cellular and Molecular Biology
(CCMB) and cost 18 crore, with the sequencing to be done at the IGIB and the CCMB.

Anurag Agrawal, Director, IGIB, said that the project would prove India’s capabilities at
executing whole-genome sequencing. The human genome has about 3.2 billion base pairs and
just 10 years ago cost about 10,000 dollars. Now prices have fallen to a tenth. “We can establish
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a baseline Indian population and ask novel questions. For instance, in developed countries
diarrhoeal infections are rarer than in India. Do genes have a role? We can follow people over
long periods and track health changes,” he said .

Ever since the human genome was first sequenced in 2003, it opened a fresh perspective on the
link between disease and the unique genetic make-up of each individual. Nearly 10,000
diseases — including cystic fibrosis, thalassemia — are known to be the result of a single gene
malfunctioning. While genes may render some insensitive to certain drugs, genome sequencing
has shown that cancer too can be understood from the viewpoint of genetics, rather than being
seen as a disease of certain organs.
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Source : www.thehindu.com Date : 2019-04-24

OUTER SPACE LESSONS
Relevant for: Science & Technology | Topic: Space Technology & related matters

As scientists at the Indian Space Research Organisation (ISRO) work toward ‘Mission
Gaganyaan’, to send three Indian astronauts into space, one can’t but make comparisons with
the U.S.’s lunar mission in the 1960s. At the time, U.S. President John F. Kennedy made a
public statement about his administration’s determination to place an American on the moon by
the end of that decade. His speech was against the backdrop of the Soviet Union’s progress as
the foremost power in space, and after cosmonaut Yuri Gagarin’s feat of becoming the first
human being in space (April 1961).

The U.S.’s objective, therefore, was to have a definite public-relations edge over the U.S.S.R. in
the space race, which was marked then by intense rivalry between two Cold War powers. A
breakthrough in space was thus a matter of prestige. In the context of ISRO’s plan, the prestige
value of ‘Mission Gaganyaan’ is sky-high, possibly in the same league as the American National
Aeronautics and Space Administration’s Apollo Mission to the moon.

A key lesson for India from NASA’s lunar mission is that a programme of that scale and
magnitude often comes at a steep cost, monetary and non-monetary. More than the monetary
loss, it is the non-monetary loss that matters more, as it can lend currency to the idea that such
a failure indicates a waste of time and resources. A failed mission deeply hurts the image of the
country in the eyes of the outside world. It raises doubts about the capability of the nation-state
in question. No nation-state ever wants to such face such a dilemma. This is because such a
development would play to the advantage of adversaries, politically and diplomatically.
Politically, a failed mission of such magnitude could give voices in the opposition an opportunity
to level criticism, perhaps weakening the incumbent domestically. The diplomatic costs arise
from the fact that losses in space missions can seriously impact the future of cooperation
between space powers.

For instance, during the Cold War, both the U.S. and the then U.S.S.R. exaggerated each
other’s failures in space missions considerably in order to influence the overall mood among and
inclinations of other nations in their favour. This was most easily achieved by making the rival
look as weak as possible. Historically, the media played an active role in participating in such an
agenda-driven propaganda.

Outer space is often referred to as the ‘final frontier’ by major world powers, with the prize for
conquering it being even more greatness on the world stage. While India’s credentials were
bolstered after the successful anti-satellite mission recently, significant success in ‘Mission
Gaganyaan’ might provide India with that stamp of authority in outer space that it so keenly
desires. For that to happen, the lessons from the experiences of other space powers must be
heeded.

The writer is a Senior Research Fellow at School of International Studies, Jawaharlal Nehru
University
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India-China dialogue has expanded but the two countries are not on the same page on terror
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Source : www.thehindu.com Date : 2019-04-25

ARMY TO BUILD TUNNELS TO STORE AMMUNITION
Relevant for: Science & Technology | Topic: Defence related developments

Indian Army is planning to construct underground tunnels for storage of ammunition along the
border with China and Pakistan and Public Sector Undertaking NHPC Limited is being roped in
for the purpose, army sources said.

“Indian Army is in the process of executing pilot projects for construction of semi underground
and cavern type ammunition storage construction through NHPC Ltd., for which a Memorandum
of Understanding (MoU) will be signed in the next few days,” an Army source said on
Wednesday.

Underground storage offers improved safety, easier camouflage from enemy observation and
satellite imagery and protection from enemy strikes like those seen during the aerial
engagement on February 27, a day after the Balakot air strike when Pakistan Air Force jets
targeted Indian army installations along the Line of Control (LoC). Major armies, including China
and the U.S., already use underground ammunition storage, a second source observed.

These tunnels will be built in high altitude areas in the Northern and Eastern borders. Initially,
four pilot projects would be taken up at four different locations along the Northern border and in
Jammu and Kashmir at a cost of Rs. 15 crore, the source said. “These are expected to be
completed within two years.”

As the conditions in the caverns are controlled, it ensures better safety of sensitive ammunition
minimising accidental explosions.
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Source : www.thehindu.com Date : 2019-04-25

CHINA TO BUILD MOON STATION IN ‘ABOUT 10
YEARS’

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

Models of the lunar rover Yutu-2, or Jade Rabbit 2, and the moon lander for Chang'e 4 lunar
probe are seen at an exhibition in Changsha, Hunan province, China, April 23, 2019   | Photo
Credit: REUTERS

Beijing plans to send a manned mission to the moon and to build a research station there within
the next decade, state media reported Wednesday, citing a top space official.

China aims to achieve space superpower status and took a major step towards that goal when it
became the first nation to land a rover on the far side of the moon in January.

It now plans to build a scientific research station on the moon’s south pole within the next 10
years, China National Space Administration head Zhang Kejian said during a speech marking
“Space Day”, the official Xinhua news agency reported.

He also added that Beijing plans to launch a Mars probe by 2020 and confirmed that a fourth
lunar probe, the Chang’e-5, will be launched by the end of the year.

Originally scheduled to collect moon samples in the second half of 2017, the Chang’e-5 was
delayed after its planned carrier, the powerful Long March 5 Y2 rocket, failed during a separate
launch in July 2017.

China on Wednesday also announced its Long March-5B rocket will make its maiden flight in the
first half of 2020, carrying the core parts of a planned space station.

The Tiangong — or “Heavenly Palace” — will go into orbit in 2022, the China Manned Space
Engineering Office said.

It is set to replace the International Space Station — a collaboration between the United States,
Russia, Canada, Europe and Japan — which is due to be retired in 2024.

Beijing last week also said it would launch an asteroid exploration mission and invited
collaborators to place their experiments on the probe.

The current Chang’e-4 moon lander carried equipment from Germany, the Netherlands and
Sweden.

China now spends more on its civil and military space programmes than do Russia and Japan,
and is second only to the United States. Although opaque, its 2017 budget was estimated at
$8.4 billion by the Organization for Economic Cooperation and Development.
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The strain produces ethanol by fermenting rice and wheat straw
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Source : www.thehindu.com Date : 2019-04-26

NASA RECORDS FIRST LIKELY ‘QUAKE’ ON MARS
Relevant for: Science & Technology | Topic: Space Technology & related matters

This photo made available by NASA on Tuesday, April 23, 2019 shows the InSight lander's
domed wind and thermal shield which covers a seismometer on the 110th Martian day, or sol, of
the mission. On Tuesday, the space agency announced the instrument picked up a gentle
rumble, believed to be the first marsquake ever detected. Photo: NASA/JPL-Caltech  

NASA’s robotic Mars InSight lander has recorded a likely “marsquake” for the first time ever, the
U.S. space agency said. The faint seismic signal, detected by the lander’s Seismic Experiment
for Interior Structure (SEIS) instrument, was recorded on April 6, the lander’s 128th Martian day.

This is the first recorded trembling that appears to have come from inside the planet, as
opposed to being caused by forces above the surface, such as wind, NASA said in a statement.

Scientists still are examining the data to determine the exact cause of the signal.

“InSight’s first readings carry on the science that began with NASA’s Apollo missions,” said
InSight Principal Investigator Bruce Banerdt of NASA’s Jet Propulsion Laboratory (JPL) in the
U.S.

“We’ve been collecting background noise up until now, but this first event officially kicks off a
new field: Martian seismology!” Mr. Banerdt said.

The new seismic event was too small to provide solid data on the Martian interior, which is one
of InSight’s main objectives.

The Martian surface is extremely quiet, allowing SEIS, InSight’s specially designed
seismometer, to pick up faint rumbles.

In contrast, Earth’s surface is quivering constantly from seismic noise created by oceans and
weather. An event of this size in Southern California would be lost among dozens of tiny
crackles that occur every day.

“The Martian Sol 128 event is exciting because its size and longer duration fit the profile of
moonquakes detected on the lunar surface during the Apollo missions,” said Lori Glaze,
Planetary Science Division director at NASA Headquarters.

NASA’s Apollo astronauts installed five seismometers that measured thousands of quakes while
operating on the Moon between 1969 and 1977, revealing seismic activity on the Moon.
Different materials can change the speed of seismic waves or reflect them, allowing scientists to
use these waves to learn about the interior of the Moon and model its formation.

NASA currently is planning to return astronauts to the Moon by 2024, laying the foundation that
will eventually enable human exploration of Mars.

InSight’s seismometer, which the lander placed on the planet’s surface on December 19, 2018,
will enable scientists to gather similar data about Mars.

By studying the deep interior of Mars, they hope to learn how other rocky worlds, including Earth
and the Moon, formed.
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Three other seismic signals occurred on March 14, April 10 and April 11. Detected by SEIS’
more sensitive Very Broad Band sensors, these signals were even smaller than the Sol 128
event and more ambiguous in origin.

The team will continue to study these events to try to determine their cause, NASA said.

Regardless of its cause, the Sol 128 signal is an exciting milestone for the team.

“We’ve been waiting months for a signal like this,” said Philippe Lognonne, SEIS team lead at
the Institut de Physique du Globe de Paris (IPGP) in France.

“It’s so exciting to finally have proof that Mars is still seismically active. We’re looking forward to
sharing detailed results once we’ve had a chance to analyze them,” Mr. Lognonne said.

Most people are familiar with quakes on Earth, which occur on faults created by the motion of
tectonic plates.

Mars and the Moon do not have tectonic plates, but they still experience quakes — in their
cases, caused by a continual process of cooling and contraction that creates stress.

This stress builds over time, until it is strong enough to break the crust, causing a quake.

Detecting these tiny quakes required a huge feat of engineering. On Earth, high-quality
seismometers often are sealed in underground vaults to isolate them from changes in
temperature and weather.

InSight’s instrument has several ingenious insulating barriers, including a cover built by JPL
called the Wind and Thermal Shield, to protect it from the planet’s extreme temperature changes
and high winds.
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The data generated will help scientists understand how the jets of luminosity that enabled us to
see the black holes actually work and behave.
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