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Source : www.thehindu.com Date : 2019-02-01

HEADING TOWARDS STRATEGIC INSTABILITY
Relevant for: Science & Technology | Topic: Defence related developments

In late 2018, the government decided to set up three new agencies — the Defence Cyber
Agency, the Defence Space Agency and the Special Operations Division — in order to address
the new age challenges to national security. While this is indeed a useful step in the right
direction, it is also important to note that the constitution of these agencies is a far cry from the
crucial recommendations given by the Naresh Chandra Task Force and the Chiefs of Staff
Committee, both of which had suggested the formation of three separate joint commands to deal
with new challenges to India’s national security in the cyber, space and special operations
domains.

This rather lacklustre response to major ‘futuristic’ challenges to our national security raises a
larger question: is India adequately prepared for the new age wars in general or is it still
preparing for the last war it fought, and won?

There is a revolution in military affairs that seems to have attracted the attention of strategic
analysts and policy planners across the world. The current focus in military thinking across the
world is increasingly moving away from traditional heavy-duty military hardware to high-tech
innovations such as artificial intelligence (AI), big data analytics, satellite jammers, hypersonic
strike technology, advanced cyber capabilities and spectrum denial and high-energy lasers. In
the light of the unprecedented capabilities that these systems offer, there is also an increased
focus on developing suitable command and control as well as doctrinal concepts to
accommodate and calibrate them.

The arrival of these technologies might deeply frustrate strategic stability as we know it given
their disruptive nature. Strategic stability in the contemporary international system, especially
among the nuclear weapon states, depends on several age-old certainties, the most important
being the issue of survivability of a state’s nuclear arsenal and its ability to carry out a second
strike after a first attack. Once accuracies get better, hypersonic glide vehicles replace
conventional delivery systems, real time tracking and surveillance make major strides, and AI-
enabled systems take over, survivability of nuclear arsenal, which lies at the heart of great
power stability, could take a severe beating. There was, for instance, an assumption that the
naval leg of a nuclear triad is the most survivable part since it is hidden away in the depths of the
ocean away from the adversary’s gaze. However, the potential ability of deep-sea drones to
detect ballistic-missile armed nuclear submarines or SSBNs may make this assurance a thing of
the past thereby frustrating traditional calculations.

Now add the arrival of these new technologies to the emerging strategic competition among
great powers. The U.S.’s withdrawal from the Intermediate-Range Nuclear Forces treaty is
perhaps an indication of a potential arms race in the offing. In a January 2018 article, the
Economist put it succinctly: “Disruptive new technologies, worsening relations between Russia
and America and a less cautious Russian leadership than in the cold war have raised fears that
a new era of strategic instability may be approaching.”

There is an inherent paradox vis-à-vis high technology-enabled military systems. While on the
one hand, it is imperative for states to redesign their systems in the light of these new
technologies, especially the digital and cyber components, this also makes the cyber- and
digital-enabled systems vulnerable to covert cyberattacks. More so, given that such surreptitious
attacks might take place in the early stages of a conflict, ensuing confusion and scare might lead
to uncontrolled escalation with little time for assessment and judgement.
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The biggest fear about these technologies, the implications of which we don’t fully understand
yet, is their potential to increase the risks of intentional and inadvertent nuclear use. Such
scenarios may be unlikely but not improbable. Here’s what the Economist had to say on
precisely such a scenario: “Both China and Russia fear that new American long-range non-
nuclear strike capabilities could be used to deliver a disarming attack on a substantial part of
their strategic forces or decapitate their nuclear command and control. Although they would still
launch their surviving nuclear missiles, improved missile-defence systems of the U.S. would
mop up most of the remainder before their warheads could do any damage.”

The fear of a bolt-from-the-blue attack against one’s command and control systems or a
disabling strike against strategic arsenal using new technological solutions is likely to dominate
the strategic mindspace of great powers in the days ahead, thereby further deepening mistrust
and creating instability. Therefore, the possibility of emerging military technologies prompting
inadvertent escalation and conflict cannot and should not be ruled out.

China has emerged as a key actor in the field of emerging military technologies. This is
something that will concern New Delhi in the days ahead. Some analysts believe that Beijing is
in the lead position in emerging technologies with potential military applications such as
quantum computing, 3D printing, hypersonic missiles and AI. If indeed, Beijing continues to
develop hypersonic systems, for instance, it could potentially target a range of targets in the U.S.
While the Chinese focus is evidently on U.S. capabilities, which China interprets as a potential
threat, this is not without latent concerns for New Delhi. India might, in turn, consider developing
some of these technologies which will create dilemmas for Islamabad. The cascading strategic
competition then looks unavoidable at this point, and that is worrisome. And yet, it might be
difficult to avoid some of these developments given their dual use.

However, there is a need to ask how survivable India’s naval platforms are given the feverish
developments of advanced sensory capability in the neighbourhood. Is it sufficiently prepared to
face the new age wars? Has the urgency associated with these technological developments
dawned on the security planners in New Delhi?

It is in this context that we must revisit the government’s decision to set up the agencies to
address cyber and space challenges. Clearly, this is a timely effort from the government to have
finally decided to set them up — though they are not yet in place. It is unfortunate that unlike
what was envisioned earlier, these agencies will be reduced in their powers and their standing in
the pecking order of defence planning in the country. Moreover, reports indicate that the Space
Command will be headed by the Air Force, the Army will head the Special Operations
Command, and the Navy will be given the responsibility of the Cyber Command. If indeed that
happens, their effectiveness in terms of tri-service synergy will be much less than anticipated.
Even more so, given that the higher defence decision-making in the country is still civil services-
dominated, despite the recent attempts to correct it, the effectiveness of these agencies will
remain weak.

Happymon Jacob teaches disarmament studies at JNU and is the author of Line On Fire:
Ceasefire Violations and India-Pakistan Escalation Dynamics
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Source : www.thehindu.com Date : 2019-02-02

AI CENTRE ON THE ANVIL
Relevant for: Science & Technology | Topic: Robotics & Artificial Intelligence

Union Finance Minister Piyush Goyal’s announcement of a ‘National Programme on Artificial
Intelligence’ ties into an existing programme led by the Union Science Ministry called the
National Mission on Interdisciplinary Cyber-Physical Systems (NM-ICPS). The latter was cleared
by the Union Cabinet last December at a total outlay of Rs. 3,660 crore for five years.

“Artificial Intelligence is an important component of cyber physical systems,” Ashutosh Sharma,
Secretary, Department of Science of Technology, told The Hindu, “However we are yet to
identify a centre where this will be hosted.” The budget document made public Friday has
allotted Rs. 5 crore for the year ahead for the mission.

Training for new jobs

Cyber physical systems deal with training youth for new kinds of jobs that would be created due
to the destruction of conventional jobs and the mechanisation of jobs. The mission aims to
establish of 15 Technology Innovation Hubs (TIH), six Application Innovation Hubs (AIH), four
Technology Translation Research Parks (TTRP). The hubs and TTRPs would connect to
academics, industry, Central Ministries and State government in developing solutions at reputed
academic, R&D and other organisations across the country in a hub and spoke model,
according to a note from the Union Science Ministry. About 40,000 jobs would be created in the
short term and about 2,00,000 in long term, the note adds.

CPS and its associated technologies, include Artificial Intelligence (Al), Internet of Things (loT),
Machine Learning (ML), Deep Learning (DP), Big Data Analytics, robotics, quantum computing,
quantum communication, quantum encryption (quantum key distribution), Data Science and
Predictive Analytics.
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Source : www.pib.nic.in Date : 2019-02-05

REPORT OF SHEKATKAR COMMITTEE
Relevant for: Science & Technology | Topic: Defence related developments

Ministry of Defence

Report of Shekatkar Committee

Posted On: 04 FEB 2019 5:30PM by PIB Delhi

The Committee of Experts (CoE) constituted by the Ministry of Defence under the chairmanship
of Lt. Gen (Retd) DB Shekatkar to recommend measures to enhance combat capability and
rebalance defence expenditure of the armed forces, submitted its report in December 2016.

The Report was taken up by the Ministry of Defence to frame key action points and roadmap for
implementation.  Measures as recommended by the Committee and taken up for implementation
include:

Optimization of Signals Establishments to include Radio Monitoring Companies, Corps Air
Support Signal Regiments, Air Formation Signal Regiments, Composite Signal Regiments
and merger of Corps Operating and Engineering Signal Regiments.

●

Restructuring of repair echelons in the Army to include Base Workshops, Advance Base
Workshops and Static / Station Workshops in the field Army.

●

Redeployment of Ordnance echelons to include Vehicle Depots, Ordnance Depots and
Central Ordnance Depots apart from streamlining inventory control mechanisms.

●

Better utilization of Supply and Transportation echelons and Animal Transport units.●

Closure of Military Farms and Army Postal Establishments in peace locations.●

Enhancement in standards for recruitment of clerical staff and drivers in the Army.●

Improving the efficiency of the National Cadet Corps.●

A total of 99 recommendations were forwarded for implementation to concerned agencies /
stake holders.  Full details of the Report and its recommendations are not being placed in the
public domain as the Report covers operational aspects of the armed forces, disclosure of which
is not in the interest of national security.

This information was given by Raksha Rajya Mantri Dr. Subhash Bhamre in a written reply to
Shri Amar Singh in Rajya Sabha today.

Nampi/Rajib/HS

(Release ID: 1562586) Visitor Counter : 449
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Source : www.thehindu.com Date : 2019-02-06

INDIA SUCCESSFULLY LAUNCHES COMMUNICATION
SATELLITE GSAT-31

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

The satellite GSAT31 was successfully launched from French Guiana. After a 42-min flight,
GSAT-31 separated from the Ariane 5 upper stage. Courtesy:   | Photo Credit: ISRO

India’s latest communication satellite GSAT-31 was successfully launched by European launch
services provider- Arianespace’s rocket from French Guiana in the early hours of Wednesday.

Blasting off from Ariane Launch Complex at Kourou, a French territory located in northeastern
coast of South America at at 2.31 am (IST), the Ariane-5 vehicle injected GSAT-31 into the orbit
in a flawless flight lasting about 42 minutes.

“It gives me great pleasure on the successful launch of GSAT-31 spacecraft on board Ariane-5,”
Indian Space Research Organisation’s (ISRO) Satish Dhawan Space Centre (SDSC) Director S.
Pandian said at Kourou soon after the launch.

“Congratulation to Arianespace on the successful launch and precise injection of satellite into
the orbit,” he added.

The GSAT-31 is a “high power” communication satellite with Ku-band, and it is going to serve
and replace some of the satellites that are going to expire soon, he said further.

The Ariane-5 vehicle (Flight VA247) also carried Saudi Geostationary Satellite 1/Hellas Sat 4
along with GSAT-31.

GSAT-31 separated from the Ariane-5 in an elliptical Geosynchronous Transfer Orbit with a
perigee (nearest point to Earth) of 250 km and an apogee (farthest point to Earth) of 35,850 km,
inclined at an angle of 3.0 degree to the equator, ISRO said in a release after the launch.

After separation from Ariane-5, the two solar arrays of GSAT-31 were automatically deployed in
quick succession and ISRO’s Master Control Facility at Hassan in Karnataka took over the
command and control of GSAT-31 and found its health parameters normal, it said.

In the days ahead, scientists will undertake phase-wise orbit-raising manoeuvres to place the
satellite in Geostationary Orbit (36,000 km above the equator) using its on-board propulsion
system.

During the final stages of its orbit raising operations, the antenna reflector of GSAT-31 will be
deployed, and following this, the satellite will be put in its final orbital configuration, the space
agency said, adding that the satellite will be operational after the successful completion of all in-
orbit tests.

Weighing about 2,536 kg, the Indian satellite, GSAT-31, will provide continuity to operational
services on some of the in-orbit satellites.

The satellite derives its heritage from ISROs earlier INSAT/GSAT satellite series, the space
agency said, adding that it will provide communication services to Indian mainland and islands.
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GSAT-31 is the country’s 40th communication satellite which is configured on ISRO’s enhanced
‘I-2K Bus’, utilising the maximum “bus capabilities” of this type.

This satellite will augment the Ku-band transponder capacity in Geostationary Orbit, ISRO said.

With a mission life of around 15 years, GSAT-31 will be used for supporting VSAT networks,
Television uplinks, Digital Satellite News Gathering, DTH-television services, cellular backhaul
connectivity and many such applications.

It will also provide wide beam coverage to facilitate communication over large oceanic region,
comprising large parts of Arabian Sea, Bay of Bengal and Indian Ocean, using a wide band
transponder.

According to ISRO, two Ku-band beacon down link signals are transmitted by the satellite for
ground tracking purpose.

“GSAT-31 has a unique configuration of providing flexible frequency segments and flexible
coverage,” ISRO chairman K. Sivan said.

“GSAT-31 will provide DTH Television Services, connectivity to VSATs for ATM, Stock-
exchange, Digital Satellite News Gathering (DSNG) and e-governance applications. The satellite
will also be used for bulk data transfer for a host of emerging telecommunication applications,”
he said in a release.

Riding in Ariane-5’s upper position, HS-4/SGS-1 was released first in the flight sequence, with
its separation occurring about 27 minutes after liftoff.

Comprising two payloads, Saudi Geostationary Satellite 1/Hellas Sat 4, also called HS- 4/SGS-
1, is a geostationary condosat for KACST (King Abdulaziz City for Science and Technology
Saudi Arabia) and Hellas Sat (Greece Cyprus).

HS- 4/SGS-1 will provide telecommunication capabilities, including television, Internet,
telephone and secure communications in the Middle East, South Africa and Europe,
Arianespace said on its website.

GSAT-30 is another geostationary satellite to be lofted soon by Arianespace for ISRO.

“Soon we will be getting back to French Guiana some time in June, July to launch GSAT-30,”
Mr. Pandian said. .

Just as I predicted, 2019’s Internet is a lot more positive
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Source : www.pib.nic.in Date : 2019-02-07

INDIA’S COMMUNICATION SATELLITE GSAT-31
LAUNCHED SUCCESSFULLY FROM FRENCH GUIANA

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

Department of Space

India’s communication satellite GSAT-31 launched
successfully from French Guiana

Posted On: 06 FEB 2019 11:44AM by PIB Delhi

India’s latest communication satellite, GSAT-31 was successfully launched from the
Spaceport in French Guiana during the early hours today.

The launch vehicle Ariane 5 VA-247 lifted off from Kourou Launch Base, French
Guiana at 2:31 am (IST) carrying India’s GSAT-31 and Saudi Geostationary Satellite
1/Hellas Sat 4 satellites, as scheduled.

After a 42-min flight, GSAT-31 separated from the Ariane 5 upper stage in an elliptical
Geosynchronous Transfer Orbit with a perigee (nearest point to Earth) of 250 km and
an apogee (farthest point to Earth) of 35,850 km, inclined at an angle of 3.0 degree to
the equator.

With a lift-off mass of 2536 kg, GSAT-31 will augment the Ku-band transponder
capacity in Geostationary Orbit. The satellite will provide continuity to operational
services on some of the in-orbit satellites. GSAT-31 derives its heritage from ISRO’s
earlier INSAT/GSAT satellite series.

“GSAT-31 has a unique configuration of providing flexible frequency segments and
flexible coverage. The satellite will provide communication services to Indian
mainland and islands” ISRO Chairman Dr K Sivan said.

Dr. Sivan also remarked that “GSAT-31 will provide DTH Television Services,
connectivity to VSATs for ATM, Stock-exchange, Digital Satellite News Gathering
(DSNG) and e-governance applications. The satellite will also be used for bulk data
transfer for a host of emerging telecommunication applications.”

After separation from Ariane-5 upper stage, the two solar arrays of GSAT-31 were
automatically deployed in quick succession and ISRO's Master Control Facility at
Hassan in Karnataka took over the command and control of GSAT-31 and found its
health parameters normal.

In the days ahead, scientists will undertake phase-wise orbit-raising manoeuvres to
place the satellite in Geostationary Orbit (36,000 km above the equator) using its on-
board propulsion system.
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During the final stages of its orbit raising operations, the antenna reflector of GSAT-
31 will be deployed. Following this, the satellite will be put in its final orbital
configuration. The satellite will be operational after the successful completion of all in-
orbit tests.

***********

BB/NK/SS

(Release ID: 1562777) Visitor Counter : 1018

Read this release in: Urdu , Marathi , Hindi , Tamil
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Source : www.pib.nic.in Date : 2019-02-08

CABINET APPROVES FRAMEWORK AGREEMENT
BETWEEN INDIA AND INDONESIA ON COOPERATION
IN THE EXPLORATION AND USES OF OUTER SPACE
FOR PEACEFUL PURPOSES

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

Cabinet

Cabinet approves Framework Agreement between India and
Indonesia on cooperation in the exploration and uses of
outer space for peaceful purposes

Posted On: 06 FEB 2019 9:41PM by PIB Delhi

The Union Cabinet chaired by Prime Minister Narendra Modi has given ex-post facto approval to
the Framework Agreement between India and Indonesia on cooperation in the exploration and
uses of outer space for peaceful purposes.  The Framework Agreement was signed and
exchanged t Jakarta on May 30, 2018.

 

Point-wise details:

 

•    This Framework Agreement shall enable the following potential interest areas of cooperation
such as, space science, exploration of outer space, use of space technology, remote sensing of
the earth; operation and maintenance of the integrated BIAK TTC station, hosting of Indian
ground station, hosting of IRIMS station, in kind support for launching LAPAN made satellites,,
cross utilisation of ground stations etc.

•  This Framework Agreement would lead to concluding Implementing Arrangements for specific
activities. This would also lead to setting up a Joint Working Group, drawing members from
DOS/ISRO, and Indonesian National Institute of Aeronautics and Space (LAPAN), for the
purpose of achieving the goals of this agreement.

 

Major Impact:

 

The signing of the Framework Agreement will strengthen the cooperation between India and
Indonesia This agreement will help in establishing ISRO's TTC station and IRIMS station at
Indonesia
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Background:

 

India and Indonesia pursue space cooperation for more than two decades and Indian Space
Research Organisation (ISRO) has established ground stations at Biak, Indonesia to provide
Telemetry Tracking and Command (TTC) support for ISRO's launch vehicle and satellite
missions. This cooperation currently pursued under agency level (ISRO- Indonesian National
Institute of Aeronautics and Space -LAPAN) MoUs signed in 1997 and 2002. As per the 1997
MoU, the title of the equipment was to be handed over to LAPAN after 05 years, retaining the
right of operation, maintenance, and utilisation.

 

Considering the above, enhancing the cooperation to government level, ISRO and LAPAN have
negotiated a draft Framework Agreement between India and Indonesia on cooperation in the
exploration and uses of outer space for peaceful purposes and arrived at mutually agreed
version during the meeting between India and Indonesia held at Jakarta during April 23-26,
2018. On obtaining necessary approvals of Ministry of External Affairs (MEA) and Prime Minister
as Minister-in-Charge, this Framework Agreement was signed and exchanged during the visit of
Hon'ble Prime Minister of India to Indonesia on May 30, 2018.

 

AKT/SNC/SH

(Release ID: 1562976) Visitor Counter : 290

Read this release in: Urdu , Marathi , Assamese , Gujarati , Tamil , Kannada , Malayalam
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Source : www.thehindu.com Date : 2019-02-11

SCIENTISTS PERFORM FIRST ‘IN BODY’ GENE EDITING
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Small steps: Brian Madeux, who received the gene editing therapy for Hunter syndrome, at a
hospital in California.   | Photo Credit: Eric Risberg

Scientists think they have achieved the first gene editing inside the body, altering DNA in adults
to try to treat a disease, although it’s too soon to know if this will help.

Preliminary results suggest that two men with a rare disorder now have a corrective gene at very
low levels, which may not be enough to make the therapy a success.

Still, it’s a scientific milestone toward one day doctoring DNA to treat many diseases caused by
faulty genes.

“This is a first step,” said Dr. Joseph Muenzer of the University of North Carolina at Chapel Hill,
who helped test the treatment. “It’s just not potent enough.”

Gene editing is intended as a more precise way to do gene therapy, to disable a bad gene or
supply a good one that’s missing. Trying it in adults to treat diseases is not controversial and the
DNA changes do not pass to future generations, unlike the recent case of a Chinese scientist
who claims to have edited twin girls’ genes when they were embryos.

The studies involve men with Hunter or Hurler Syndrome, diseases caused by a missing gene
that makes an enzyme to break down certain sugar compounds. Without it, sugars build up and
damage organs, often killing people in their teens.

In 2017, Brian Madeux of Arizona became the first person to try it.

Through an IV, he received many copies of a corrective gene and an editing tool called zinc
finger nucleases to insert it into his DNA.

Results on him and seven other Hunter patients, plus three with Hurler Syndrome, suggest the
treatment is safe, which was the main goal of these early experiments.

Three problems — bronchitis, an irregular heartbeat and a hernia — were deemed due to the
diseases, not the treatment. Tissue samples showed evidence of gene editing at very low levels
in two Hunter patients who were given a middle dose but not in one given a low dose. Tests are
expected later this year on patients who received the highest dose and on Hurler patients.

Blood tests detected slightly higher levels of the missing enzyme in a few of the Hunter patients
but none of them reached normal levels. One patient had a larger increase but also showed
signs that his immune system might be attacking the therapy. He was treated for that and
symptoms resolved.

More encouraging results were seen in Hurler patients enzyme levels rose to normal in all three
after treatment, tests on certain blood cells showed.

“This is very promising” for Hurler patients, said Dr. Paul Harmatz of UCSF Benioff Children’s
Hospital Oakland, who presented those results.
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None of the patients with either disease showed a sustained decline in urine levels of the sugar
compounds, though, and some other tests also did not detect intended effects of the therapy.

The key test will be stopping the patients’ weekly enzyme treatments to see if their bodies can
now make enough of it on their own. Three have gone off treatments so far and one was
recently advised to resume them because of fatigue and rising levels of the sugar compounds.
The others have not been off long enough to know how they will fare. “It looks like it’s safe ...
that’s a very positive sign,” said one independent expert, Dr. Kiran Musunuru of the University of
Pennsylvania. He called the early results promising but said “it’s hard to be sure it’s doing any
good” until patients are studied longer.

“What they’re trying to do with gene editing is very challenging,” he said. “It’s much harder to
make a correction or insert a gene” than to disable one.

Dr. Tyler Reimschisel of Vanderbilt University agreed.

“It’s not discouraging, it’s just early and on a small amount of people,” Dr. Tyler Reimschisel of
Vanderbilt University said. “This is definitely a novel and innovative treatment” but it’s not clear if
it’s going to help.

Sangamo’s president, Dr. Sandy Macrae, said a more potent version is being manufactured.
Because the treatment seems safe, regulators recently agreed to allow teens with Hunter
syndrome to join the study. The ultimate goal is to treat children at a young age, before the
disease causes much damage. He said the company will wait for more results on current
patients before deciding how to proceed.

“We’ve done something important” by achieving gene editing, he said. “There is a foundation to
build on.”

When did India get its first radio telescope, and where? What is unique about the telescope
made by Isaac Newton? For answers, and more interesting questions, take this quiz.

Here are some of the most interesting research to have appeared in top science journals last
week
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Source : www.thehindu.com Date : 2019-02-11

HELICOPTER-LAUNCHED ANTI-TANK MISSILE
‘HELINA’ TEST-FIRED

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

India test-fired its helicopter-launched version of one of the most-advanced anti-tank weapons
from the Odisha coast on Friday. Helina, the helicopter-launched version of the Nag anti-tank
guided missile with a hit range of 7-8 km, was launched from an Army chopper.PTI
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Source : www.thehindu.com Date : 2019-02-11

HUBBLE DISCOVERS MYSTERIOUS DARK STORM ON
NEPTUNE: NASA

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

Hubble: A file photo. NASA/ AP  

The Hubble Space Telescope has uncovered a new mysterious dark storm on Neptune and
provided a fresh look at a long-lived storm circling around the north polar region on Uranus,
NASA said.

Like Earth, Uranus and Neptune have seasons, which likely drive some of the features in their
atmospheres, according to the U.S. space agency.

However, their seasons are much longer than on our planet, spanning decades rather than
months, NASA said in a statement.

The storm appeared during the planet’s southern summer, the fourth and latest mysterious dark
vortex captured by Hubble since 1993.

Two other dark storms were discovered by the Voyager 2 spacecraft in 1989 as it flew by the
remote planet, NASA said.

Since then, only Hubble has had the sensitivity in blue light to track these elusive features, which
have appeared and faded quickly.

A study led by Andrew Hsu, an undergraduate student at the University of California, Berkeley in
the US, estimated that the dark spots appear every four to six years at different latitudes and
disappear after about two years.

Hubble uncovered the latest storm in September last year in Neptune’s northern hemisphere.
The feature is roughly 6,800 miles across.

To the right of the dark feature are bright white “companion clouds.” Hubble has observed
similar clouds accompanying previous vortices.

Like Jupiter’s Great Red Spot, the dark vortices swirl in an anti-cyclonic direction and seem to
dredge up material from deeper levels in the ice giant’s atmosphere.

The Hubble observations show that as early as 2016, increased cloud activity in the region
preceded the vortex’s appearance.

The images indicate that the vortices probably develop deeper in Neptune’s atmosphere,
becoming visible only when the top of the storm reaches higher altitudes.

The snapshot of Uranus, like the image of Neptune, reveals a dominant feature: a vast bright
stormy cloud cap across the north pole.

Scientists believe this new feature is a result of Uranus’ unique rotation. Unlike every other
planet in the solar system, Uranus is tipped over almost onto its side.
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Because of this extreme tilt, during the planet’s summer the Sun shines almost directly onto the
north pole and never sets.

When did India get its first radio telescope, and where? What is unique about the telescope
made by Isaac Newton? For answers, and more interesting questions, take this quiz.

Here are some of the most interesting research to have appeared in top science journals last
week
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Source : www.pib.nic.in Date : 2019-02-16

CABINET APPROVES MEMORANDUM OF
UNDERSTANDING BETWEEN INDIA AND FINLAND ON
COOPERATION IN THE FIELD OF PEACEFUL USES OF
OUTER SPACE

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

Cabinet

Cabinet approves Memorandum of Understanding between
India and Finland on Cooperation in the field of peaceful
uses of outer space

Posted On: 13 FEB 2019 9:28PM by PIB Delhi

The Union Cabinet, chaired by the Prime Minister Narendra Modi has given its approval for
Memorandum of Understanding between India and Finland on cooperation in the field of
peaceful uses of outer space.  The MoU has already been signed in 10th January, 2019 at New
Delhi.

Impact:

The signed MoU will provide impetus to explore newer research activities and application
possibilities in the field of remote sensing of the earth; satellite communication; satellite
navigation; space science and exploration of outer space.

Cooperation with the Government of Finland would lead to develop a joint activity in the field of
application of space technologies for the benefit of humanity.

Details:

The Memorandum of Understanding shall enable the following potential interest areas of
cooperation such as,

Remote sensing of the earthSatellite communication and satellite based navigationSpace
science and planetary explorationDevelopment, testing and operation of space objects and
ground systemLaunching of Finnish Space objects by Indian launch vehiclesProcessing and
use of space dataDeveloping innovative applications and solutions based on space
technologies and use of artificial intelligenceCooperation around emerging New Space
opportunities and data ecosystems and sustainable used of outer space.

●

Under this MoU the Participants or upon their authority, the implementing agencies, may set up
project teams if necessary, to manage specific cooperative projects taken up under
implementing arrangements.

 

Implementation Strategy and Targets:
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The Participants will each nominate a coordinator for the purpose of coordinating
cooperative activities under this MoU. In order to facilitate the implementation of this MoU,
the Participants could meet on mutual decision alternately in India or in Finland or through
videoconference.

●

The Participants or, upon their authority, the implementing agencies, may set up project
teams if necessary, to manage specific cooperative projects taken up under implementing
arrangements.

●

The move comes in the background of interest expressed by the Govt. of Finland for co-
operation in the area of Space.

***

AKT

(Release ID: 1564354) Visitor Counter : 458

Read this release in: Urdu , Marathi , Bengali , Gujarati , Tamil , Kannada , Malayalam
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Source : www.thehindu.com Date : 2019-02-16

NASA BIDS ADIEU TO MARS ROVER OPPORTUNITY
Relevant for: Science & Technology | Topic: Space Technology & related matters

This artist rendering released by NASA shows the Opportunity rover on the surface of Mars.   |
Photo Credit: AP

Opportunity, a remarkably durable NASA rover designed to roll along the surface of Mars for
three months, has stopped communicating with Earth after 15 years of service, officials said on
Wednesday, ending a mission that astounded the U.S. space agency.

Engineers lost contact with the solar-powered vehicle on June 10 during a dust storm that
encircled Mars. Since then, NASA officials made numerous attempts to reach the six-wheeled
rover, which is about the size of a golf cart.

Opportunity's equipment may have been compromised by the storm, which struck while the
rover was at a site called Perseverance Valley and blotted out sunlight needed by the robot's
solar panels, officials said.

The vehicle was built to drive six-tenths of a mile (1 km), but ended up covering 28 miles (45 km)
and lasting longer on Mars than any other robot sent to the surface of the Red Planet.

On Tuesday, engineers sent a transmission in a last attempt to revive the rover, but heard
nothing back, said Thomas Zurbuchen, associate administrator for NASA's Science Mission
Directorate.

“It is, therefore, that I am standing here with a sense of deep appreciation and gratitude that I
declare the Opportunity mission as complete,” Zurbuchen said during an online video
presentation at the Jet Propulsion Laboratory in Pasadena, California.

As Opportunity explored craters on Mars, it gathered evidence to demonstrate the planet in the
ancient past was wet and warm enough to possibly sustain life, NASA said. That included the
discovery of white veins of the mineral gypsum, an indication of water moving through
underground fractures.

Opportunity landed on Mars in January 2004, a few weeks after its rover twin, Spirit.

Spirit ended its mission in 2010 after becoming stuck in soft soil.

The Opportunity mission cost more than $1 billion, with about 300 JPL staff members dedicated
to the project soon after it landed, John Callas, project manager for Mars Exploration Rovers,
said by phone.

The team had dwindled to 30 by the time Opportunity went silent, he said. Its members are
going to other projects.

Another NASA rover called Curiosity, which arrived on Mars in 2012, continues its work on the
Martian surface, collecting soil samples to analyze them for signs of organic compounds.

And NASA's InSight spacecraft, the first robotic lander designed to study the deep interior of a
distant world, touched down safely on the surface of Mars in November, with instruments to
detect planetary seismic rumblings never measured anywhere but Earth.
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InSight and the next Mars rover mission, scheduled for 2020, are both seen as precursors for
eventual human exploration of Mars, an objective NASA Administrator Jim Bridenstine has said
might be achieved as early as the mid-2030s.

What is mutualism? How many carbon atoms does a Furan ring have? For answers, and more
interesting questions, take this quiz.

Here are some of the most interesting research to have appeared in top science journals last
week
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Source : www.thehindu.com Date : 2019-02-18

SPACE HARPOON THAT CAPTURES JUNK TESTED
Relevant for: Science & Technology | Topic: Space Technology & related matters

A harpoon striking a square target mounted 5 feet from the spacecraft.  

A harpoon flung from a satellite has successfully captured a piece of pretend space junk, like a
whale.

The British-led experiment is part of an effort to clean up debris in orbit, hundreds of miles above
the Earth.

The University of Surrey’s Guglielmo Aglietti said on Friday that the steel-tipped harpoon scored
a bull’s-eye last Friday.

The harpoon no bigger than a writing pen pierced an aluminum panel the size of a table tennis
racket attached to the end of a satellite boom. The distance was just 5 feet, but researchers
were delighted.

A video shows the harpoon slamming into the target and knocking it off its perch, and then the
harpoon cable becoming entangled around the boom.

Mr. Aglietti said a much bigger harpoon will be needed in order to snare a real dead satellite
“Moby Dick style.” Thousands of old satellite and rocket parts, and other junk circle the Earth, a
potential threat to working spacecraft, including the International Space Station (ISS).

The same team used a net to capture a piece of space junk, in a test last September. And in
December, they tracked a tiny satellite ejected from the mother ship, using lasers.

“We are very happy because so far, we have done three experiments and all three have been
working,” Mr. Aglietti said by phone from England.

All that remains is for the 400-km-high satellite to re-enter the atmosphere and burn up. If all
goes according to plan, a sail will inflate in March and eventually drag the satellite down, its
mission accomplished.

Mr. Aglietti said the next step for the consortium, which includes Airbus, would be to offer this as
a real service and go after real space debris.

The experiment was launched to the space station last April and released from the station last
June.

What is mutualism? How many carbon atoms does a Furan ring have? For answers, and more
interesting questions, take this quiz.
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Source : www.pib.nic.in Date : 2019-02-21

CABINET APPROVES SETTING UP A NEW COMPANY
UNDER DEPARTMENT OF SPACE

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

Cabinet

Cabinet approves setting up a new company under
Department of Space

Posted On: 19 FEB 2019 9:26PM by PIB Delhi

The Union Cabinet chaired by Prime Minister Narendra Modi has given its approval to the
Setting up of a new company under Department of Space (DoS), to commercially exploit the
research and development work carried out by Indian Space Research Organization (ISRO)
Centers and constituent units of DOS.

 

Salient features:

 

The following areas/avenues provide opportunities for commercial exploitation of ISRO
programmes:

 

Small satellite technology transfer to industry, wherein the new company shall take license
from DoS/ISRO and sub-license to industries;Manufacture of small satellite launch vehicle
(SLV) in collaboration with the Private Sector;Productionisation of Polar SLV through
industry;Productionisation and marketing of Space-based products and services, including
launch and applications;Transfer of Technology developed by ISRO Centers and
constituent units of DoS;Marketing of some spin-off technologies and products, both in India
and abroad; andAny other subject which Government of India deems fit.

●

AKT/SH

(Release ID: 1565336) Visitor Counter : 3742

Read this release in: Assamese , Urdu , Marathi , Hindi , Bengali , Gujarati , Tamil , Telugu
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Source : www.thehindu.com Date : 2019-02-21

TEJAS, WORLD’S LIGHTEST FIGHTER, IS ‘BATTLE
READY’

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

Making a mark:A Tejas aircraft flies over the U.S. Air Force’s Boeing C-17A Globemaster III on
Wednesday.AP  

Mark I (MkI) Tejas, the Light Combat Aircraft (LCA) designed and developed in India, on
Wednesday overcame its last hurdle by finally bagging what is called the FOC certification.

The FOC or final operational clearance, coming on the first day of Aero India 2019, certifies that
the world’s lightest fighter plane is “ready for battle.”

As its stakeholders stood in front of an LCA prototype, endorsements of the LCA’s fire power
came in from none other than its prospective user — the Chief of Air Staff, Air Chief Marshal
Birendra Singh Dhanoa — who said, “It is ready, it behaved like a true fighter. This is the proof
of the pudding.” The Indian Air Force (IAF) would look beyond MkI, too.

Defence Secretary Sanjay Mitra hoped that the LCA-MkI would soon be inducted into the IAF.

Ready to start

Hindustan Aeronautics Limited (HAL) is also ready to start producing 16 LCAs in the improved
FOC version, HAL Chairman and Managing Director (C&MD) R.Madhavan said. The first 16 are
almost fully delivered.

With an LCA prototype in the background, Secretary, Defence R&D, Dr. G. Satheesh Reddy,
declared the aircraft FOC compliant.
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Source : www.thehindu.com Date : 2019-02-23

JAPANESE SPACE PROBE HAYABUSA 2 TOUCHES
DOWN ON ASTEROID TO COLLECT SAMPLES

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

A H-IIA rocket carrying Hayabusa 2 space probe blasts off from the launching pad at
Tanegashima Space Center on the Japanese southwestern island of Tanegashima, in this file
photo taken by Kyodo.   | Photo Credit: Kyodo/Reuters

A Japanese space probe named after a falcon, Hayabusa 2, has touched down on an asteroid
more than 300 million km from Earth on a mission to seek clues about the origins of life, Japan's
space agency said on Friday.

The spacecraft's landing on the asteroid Ryugu, just 900 metres in diameter, came after an
initial attempt in October was delayed because it was difficult to pick a landing spot on the
asteroid's rocky surface.

The Japan Aerospace Exploration Agency, or JAXA, said on Friday Hayabusa 2 fired a small
projectile into the surface of Ryugu to collect particles scientists hope the spacecraft will bring
back to Earth for analysis.

“We may have caused some worry due to the delay but we carried out our plan flawlessly over
the past four months to bring it to a successful landing,” project manager Yuichi Tsuda told a
news conference.

“It landed in the best circumstances among the scenarios we envisioned,” he said.

It is the second Japanese spacecraft to land on an asteroid after Hayabusa touched down on a
near-Earth asteroid named Itokawa in 2005. It was the first to bring asteroid dust back to Earth,
although not as much as hoped.

Asteroids are believed to have formed at the dawn of the solar system and scientists say Ryugu
may contain organic matter that may have contributed to life on Earth.

JAXA's plan is for Hayabusa 2 to lift off Ryugu and touch back down up to three times. It blasted
off in December 2014 and is scheduled to return to Earth at the end of 2020.

Please enter a valid email address.

Fun facts or complex puzzles, science contains mysteries ranging from the minute to the
magnificent. Taste science! Take this quiz!
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Source : www.thehindu.com Date : 2019-02-26

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

Data security and privacy are the buzzwords of this connected era, where we use the internet for
everything from browsing social media sites, checking out cat videos and ordering in food to
carrying out key financial transactions via bank transfers.

If you are nodding your head at these use cases, setting up a VPN (Virtual Private Network) for
your computing needs may not be a bad idea.

VPN, which stands for Virtual Private Network, began life as a tool designed for large
organisations, where employees needed to connect to a server from different locations to
access key files and information. To ensure security, the private network connection is
established using an encrypted layered tunnelling protocol and VPN users can use a host of
authentication methods, including passwords or certificates, to gain access to the network. Nikhil
Yadav, an IT developer at Blocumen Studios, explains, “A virtual private network extends
through encrypted connections over the Internet. Since the line is encrypted between the
network and the device connected to it, the traffic remains private.”

He adds, “VPN technology can check whether a connected device meets certain security
requirements, thus making the connections secure. For instance, a company ABC has a private
network with many resources, including proprietary algorithms running on their server that their
employees can access. If someone needs to work from home, they can connect to the
company’s private network through a VPN (making the connection secure) and use all the
resources that the company provides. In this day and age, when there are no geographical
boundaries for skilled workers, and talent can be placed around the globe, these networks are a
huge asset.”

Nikhil continues that, remarkably, VPNs are also a necessity for companies to securely share
their resources with their employees, as well as connect their multiple branches in a reduced-
risk environment. “It is also a good tool to circumvent censorship. We can connect securely to a
proxy network via a VPN which, in turn, will connect to a destination website/service.”

Yadav says, “There are multiple third-party software such as Cisco AnyConnect that will help
you set up a VPN network. Moreover, there is an inbuilt VPN service in Windows PCs.”

Note to self: just learn to use these facilities correctly!

Byte-sized play-by-plays of tech concepts

Please enter a valid email address.

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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Source : www.thehindu.com Date : 2019-02-27

QRSAM SUCCESSFULLY TEST FIRED TWICE
Relevant for: Science & Technology | Topic: Defence related developments

The indigenous Quick Reach Surface-to-Air missiles (QRSAM) developed by the DRDO was
successfully test fired twice from the Integrated Test Range Chandipur, off the Odisha coast, on
Tuesday. The two missiles were tested for different altitudes and conditions.
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