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Bharat Dynamics stock rises on signing agreement
with DRDO

The stock signed an agreement with Defence Research Development Organisation (DRDO) for Astra
MK-1 Weapon System.

Bharat Dynamics stock rose over 2% after it signed an agreement with Defence Research Development
Organisation (DRDO) for Astra MK-1 Weapon System. The stock is currently trading at Rs413.15 up by
Rs8.8 or 2.18% from its previous closing of Rs404.35 on the BSE.

The scrip opened at Rs409 and has touched a high
and low of Rs421.90 and Rs407 respectively. The stock
listed at Rs360 on BSE, a discount of 15.89% to its initial
public offer price of Rs428 per share. The company saw a
subscription of 1.3 times. The price band for the issue was
Rs413 to Rs428 per share.

Bharat Dynamics Ltd. (BDL) is one of the leading
defence public sector undertakings (PSUs) in India. It
manufactures Surface to Air missiles (SAMs), Anti-Tank
Guided Missiles (ATGMs), underwater weapons, launchers,
counter measures and test equipments. BDL is the sole
manufacturer for SAMs, torpedoes, ATGMs in India.

It also undertakes refurbishment and life extension of
missiles. It has three manufacturing facilities located in Hyderabad, Bhanur and Vishakhapatnam. Its
customers are the MoD (Ministry of Defence), other defence PSUs, government bodies under MoD and other
countries.

https://www.indiainfoline.com/article/news-top-story/bharat-dynamics-stock-rises-on-signing-
agreement-with-drdo-118041900022_1.html
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Should military spending be increased?

For a developing country that is committed to enhancing the quality of life of its citizens, defence is
usually the last thing on the nation’s mind. Yet, no government that is committed to such a cause can ignore
the existing physical and psychological security threats. These threats are more than just ordinary in India, a
country located in a dangerous neighborhood and facing both internal and external threats. Comprehensive
national security helps a nation attain its aspirations, and robust security is a subset of that. India has a robust
military machine. However, the lack of a national security strategy, a national strategic culture and a
transformational approach towards its military capability prevent it from obtaining optimum benefit from its
defence expenditure.

Resource allotment

The defence budget is increasingly looked at as a means to provide incremental resources to other
sectors, since procedural delays prevent its optimum and timely expenditure. Does this mean that the resource
allotment is sufficient for India’s defence spending and only mismanagement is responsible for the lack of
optimisation? Far from it.



https://www.indiainfoline.com/company/bharat-dynamics-ltd/
https://www.indiainfoline.com/article/news-top-story/bharat-dynamics-stock-rises-on-signing-agreement-with-drdo-118041900022_1.html
https://www.indiainfoline.com/article/news-top-story/bharat-dynamics-stock-rises-on-signing-agreement-with-drdo-118041900022_1.html

In February, the Army transparently deposed before the Parliamentary Standing Committee on Defence
and stated two pertinent things: one, 68% of its equipment was in the vintage category, and two, with the new
budget allocation of 1.47% of GDP, the sustenance of at least 24 capital projects is in jeopardy. The Army
received X268.2 billion for modernisation as against its demand for ¥445.7 billion. With the Doklam crisis and
the necessity of mobilising the Siliguri-based Corps, along with other priority resources from many other
sectors to make up existing deficiencies and optimise the Corps’ capability, the Army expended almost its
entire allocation of the transportation budget. In January, it had no money to even hire vehicles. The revenue
budget amounts to a little over 80%, leaving little for capital expenditure through which modernisation is to be
executed. Drawdown of a manpower-intensive Army that consumes the revenue cannot be done overnight.
Thus, even as this drawdown is seriously executed, we cannot allow modernisation to languish.

Military security involves the development of such capability to deter potential adversaries from
undertaking inimical activities that may result in forms of adventurism or even proxy interference in a nation’s
affairs. The result may never translate into immediate tangible gains. Since understanding of national security
at the bureaucratic and decision-making levels remains abysmal, the focus on modernisation has suffered.
With huge bureaucratic controls, and a Defence Ministry with no military presence, the comprehension of
priorities itself remains suspect. This can only be overcome if decisions are timely and procedures for
acquisition are fast-tracked. Also, financial support should be sufficient with systems which do not call for a
lapse of financial resources, once allotted. Without higher allocation, the armed forces may be unable to reach
even the first level of transformation they seek.

Managing expenditure

Management of expenditure also needs a complete revamp. Amid the focus on prevention of potential
corruption, the larger picture of timely and optimum capability development has been ignored. Arguably,
limited leakages could still be acceptable if timeliness of delivery is achieved even as more efficient
procedures are implemented
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|AF exercise shows India’s ability to overpower its foes,
says Sitharaman

Defence minister Nirmala Sitharaman on Thursday expressed satisfaction over Gagan Shakti, India’s
biggest military exercise in decades, and said it showed the country’s ability to overpower opponents.

Sitharaman visited Chabua in Assam and
Pasighat in Arunachal Pradesh to take stock of the
ongoing exercise, which involves 1,100 aircrafts, 300
officers and 1500 airmen, in the northeastern sector.
“It (Gagan Shakti) shows India’s, especially the
Indian Air Force’s, power and ability to overpower
opponents,” the minister told journalists in Chabua
after witnessing the exercise.

“The exercise has made all of us proud and also
demonstrated the ability and readiness of our air
warriors,” she added.

Gagan Shakti began on April 10 in the western
sector where the focus was on the border with
Pakistan. In the northeastern sector, the exercise tests

abilities and preparedness along the border with China.



Sitharaman landed in Chabua at 11am from where she took a MI17 helicopter to the Advanced Landing
Ground (ALG) at Pasighat. There he witnessed Sukhoi 30s dropping bombs at specific targets and the landing
of C70 Globe Master with heavy trucks and IAFGarud commandos.

“This shows if it is needed, we can reach the northeastern sector from Delhi or any other part of India
within two hours, equipped with heavy vehicles. It shows our access to the remotest part of India,” she said.

The defence minister informed that besides the 8 ALGs in Arunachal Pradesh, more would be developed
as part of modernisation exercise.

“We need to expand the ALG Pasighat so that we can get Boeing 737 aircraft from Kolkata (to land
there)... we need to provide aerial connectivity to people in the northeast,” Air Chief Marshal Birender Singh
Dhanoa said.

The upgraded ALG at Pasighat, which was taken over by IAF in 2010, was inaugurated in August 2016.
Sitharaman said she would take up the issue with the Arunachal Pradesh government to extend the airstrip at
Pasighat for use of both civilian and larger military aircraft.
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The tip of the military-defence iceberg

The new Defence Planning Committee will have to address complex national security issues

Notwithstanding the cynical quip about South Block and governance, summarised as ‘when in doubt and
resolve is to be conveyed, create a committee’ — the formation of a new NSA (national security adviser )-led
Defence Planning Committee (DPC) that the Modi government announced on Wednesday is to be cautiously
welcomed, for it reflects the political priority being accorded to national security.

India’s comprehensive military security and the higher defence structures that manage this critical
national capability have many inadequacies and are in need of radical institutional overhaul and re-wiring.
This issue has been flagged many times with varying intensity over the last 20 years and the Kargil report of
2000 initiated by the Vajpayeeled government had made some sterling recommendations.

However, it is a sad reality that over the last 18 years, from NDA | (1999-2004) through UPA I and |1 (
2004 — 14 ) to NDA 11 (2014 — 19), this issue has been left in a state of suspension and South Block has been
metaphorically trying to cross the chasm in two leaps.

Thus, this initiative, coming soon after the DefExpo in Chennai, is to be welcomed, but it may be a case
of too much being attempted too late. The reason for this caution is that this is the last year of the NDA
government and the tasking of the DPC is both comprehensive and hence commendable —but also ambitious
and hence the concern about the time factor.

The notification regarding the tasking of DPC states that it will prepare draft reports on “national
security strategy, international defence engagement strategy, roadmap to build a defence manufacturing
ecosystem, strategy to boost defence exports and priority capability development plans” that will then be
submitted to the defence minister. These four bullets may appear innocuous but each of them would entail
considerable multi-ministry effort and harmonising existing governance stove-pipes that are tenaciously
insular and prickly.

The first meeting of DPC is expected to be held on April 21 and this is perhaps indicative of the priority
and urgency with which this task is being approached. The membership of DPC is drawn in the main from the
ministry of defence (MoD) — the three chiefs and the defence secretary, and will be complemented by the
foreign secretary and the expenditure secretary. In essence this will be a high-powered committee led by PMO
with inputs from the defence, external and finance ministries. This is representative of the CCS composition
(Cabinet Committee on Security) without the home ministry.

The fact that Modi was encouraged to set up this DPC may be interpreted as a case of the existing
structures within MoD, chiefs of staff committee and PMO not being able to provide the inputs that are now
being sought.



But it cannot escape notice and comment that this initiative, welcome as it is, is coming about in the last
year of the Modi government when he and his team will be in election mode in the run up to the 2019 polls. It
would appear that the campaign has already begun and the Modi press interaction in London is a case in point.

The areas to be covered are vast and encompass a wide spectrum: policy and strategy; planning and
military capability development; defence diplomacy; and defence manufacturing.

Some ontological issues that have remained untouched for two decades — post Kargil — will have to
addressed by DPC if this exercise is not to become a case of old wine in a new bottle. For instance, will India
remain wedded to are source allocation pattern where the Army receives the majority of the funding? Are
mountain strike corps the only means of dealing with the China anxiety? Is innovative cyber capability a more
appropriate and affordable alternative? Does India have the material assets to do justice to the Indo-Pacific
construct and should Delhi invest more resources in maritime and space capabilities?

These are complex national security issues that have bedevilled the Indian policy apparatus for years.
The biggest North-South divide, it is often quipped, is between MoD and finance ministry who sit in the two
imposing blocks on Raisina Hill. The current defence allocation in relation to GDP is below the optimum level
and DPC will have to recommend a figure, devoid of defence pensions, that can sustain the nurturing of long-
neglected military capability. This funding will also have to provide traction to ‘Make in India’ and related
R&D.

In short, the list before the newly-minted DPC is long and this is the veritable tip of the military-defence
iceberg. One hopes that the output of DPC will receive consensual political support when a new government is
formed in 2019 — or sooner. Political dissonance over national security can make this welcome initiative a
non-starter.

THE e NEW . |

INDIAN EXPRESS

Fri, 20 April, 2018
Cash crunch, Army lists high-end ammunition it
won’t buy

Suffering from a shortage of funds due to limited allocation in the defence budget, the Army has
identified certain types of expensive ammunition which it will not be procuring even though their stocks
would not be sufficient for even 10 days of war.

By Sushant Singh

Suffering from a shortage of funds due to limited allocation in the defence budget, the Army has
identified certain types of expensive ammunition and spares which it will not be procuring even though their
stocks would not be sufficient for even 10 days of war. Taken along with other measures to save funds, this
will still leave the Army with an estimated shortfall of 15-25 per cent in critical ammunition.

This issue has been deliberated at the ongoing Army Commanders Conference, chaired by Army Chief
General Bipin Rawat. Sources told The Indian Express that the conference is likely to accept the proposal that
stocks of certain types of critical ammunition which include Smerch rockets, Konkurs missiles, tank
ammunition (APFSDS, Smoke) and influence mines, will have to be less than those needed for 10 days of war
fighting.

Smerch is a Soviet-origin Multiple Launch Rocket System (MLRS), designed to defeat soft and hard-
skinned targets, artillery and missile systems; Konkur is Soviet origin standard Anti Tank Guided Missile used
by mechanised infantry; Armour Piercing Fin Stabilized Discarding Sabot or APFSDS is the most common
type of anti-tank shell used by T-90 main battle tanks, while smoke shells are fired for generating smoke.
Influence mines are used to immobilize contemporary battle tanks via an electro-magnetic field.

These ammunition were identified as these are expensive.


http://indianexpress.com/profile/columnist/sushant-singh/

While the government mandates the Army to have ammunition and spares for 40 days of intense war
fighting, stocks required for 10 days of intense fighting are considered absolutely critical. The critical shortage
of ammunition in the Army has been adversely commented upon by the CAG in its report last year.

The Army has also decided, sources said, that instead of spending money on spares for sustaining
vintage equipment — such as OSA AK missiles, Tangushka anti-aircraft weapon system, Kraz and ZIL high
mobility vehicles — which have low usage, it would invest in capital procurement of new equipment.

During his deposition to the parliamentary standing committee on defence last month, Army Vice Chief
Lt General Sarath Chand had gone on record that 68 per cent of the Army’s equipment was of “vintage
category”.

“These measures are being recommended to be taken with an aim to optimize our limited budget to
ensure making up of critical deficiencies in ammunition in the next 2-3 years. We are hoping for a savings of
Rs 600-800 crore in each of the next three financial years by prioritizing our expenditure,” a senior army
official told The Indian Express.

“Despite these steps, we will still have a 15-25% shortfall in critical ammunition requirement for which
we need additional funds. We are hoping for a supplementary budgetary allocation this year,” the official
added.

Sources said while Army Headquarters, in the last two financial years, spent Rs 11,000 crore under
emergency procurement of ammunition and another Rs 15,000 crore for making up the shortfall in stocks
needed for 10 days of war fighting, the government had not allocated any additional funds for it.

With routine funds being diverted for these procurements, there has been a shortfall in routine
procurement of ammunition and spares as per plan which has aggravated the crisis.

Sources said that the average annual expenditure on ammunition prior to FY 2017-18 used to be Rs
4600-4700 crore. While the government had now delegated powers to the Army Headquarters leading to
increased expenditure, it had not made any matching allotment to utilize the powers without impacting routine
procurement.

This was also highlighted by the Army Vice Chief during his deposition to the parliamentary standing
committee last month. “Allocation of Rs 21,338 crore for modernization is insufficient even to cater for
committed payment for 125 ongoing schemes, emergency procurements...,” he had said.

NSA to head new Defence panel

The committee will draft reports on national security strategy, says notification.

In an effort to improve higher defence management, the government on Wednesday constituted a new
committee headed by the National Security Adviser.

A notification issued by the Defence Ministry said the Defence Planning Committee (DPC) will draft
reports on national security strategy, international defence engagement strategy, road map to build a defence
manufacturing ecosystem, strategy to boost defence exports, and priority capability development plans. The
DPC will submit these to the Defence Minister.

Mixed reactions

Several military sources and observers pointed out that the committee could help improve India’s
defence planning in the long term, but may end up having no noticeable impact if the present government did
not return to power in 2019.

“If the next government is a different one, they will dump this committee,” said a serving senior military
officer.

While some of them hailed the move to place the committee under NSA Ajit Doval, others said it gives
Mr. Doval an unprecedented role in the process of planning India’s security strategy.

Vice-Admiral (Retd) S.C.S Bangara, who has had a ring side view of the only effort to bring military
integration after the Kargil conflict, said there were many good aspects to the present move.

Fri, 20 April, 2018
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“Long ago, we used to have a defence planning committee under the Raksha Mantri but it had no clear
mandate. We have had the National Security Advisory Board making reports. But none of it has worked. We
do not still have a laid-down national security strategy that is handed down by the government, and our
acquisitions are not informed by such a laid-out strategy,” he said.

Protocol matters

He said the positives of the present decision is that the NSA, of a Minister of State rank, caused no
protocol issues in chairing a meeting of the chiefs and secretaries.

On the negative side, he said: “In four years, this government couldn’t catch [take] the bull by the horn,
integrate the forces and plan long term. But there isn’t enough time for the committee to make any impact
during this government’s tenure.”

Panel composition

The committee will have the Chairman of the Chiefs of Staff Committee, three service chiefs, secretaries
of the Ministries of Defence, Expenditure and Foreign Affairs as its members.

The Chief of Integrated Staff in the Defence Ministry will be the member secretary of the DPC, and his
headquarters will be the secretariat.

The order has also listed four sub-committees. One to look at policy and strategy; the second one will
work on plans and capability development; third one on defence diplomacy and the fourth one on defence
manufacturing ecosystem. Members will be decided by the DPC, which is expected to hold its first meeting
soon after Mr. Doval returns from Germany on April 21, officials said.
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Don’t rap India for buying Russian
arms: US admiral

A top US admiral has warned Congress against imposing any sanctions on countries like India and
Indonesia for purchasing defence equipment from Russia, saying any such move would pose a concern for
America’s defence ties in the Indo-Pacific and increase its partners’ dependence on Moscow.

Admiral Philip S. Davidson, the nominee for the US Pacific Command Commander (PACOM), told
members of the Senate Armed Services Committee on Wednesday during his confirmation that India’s
military had long relied on the former Soviet Union and then Russia to follow with some of its technology and
training. “We have to break down that historical background to a certain extent, break down is not the correct
work, but be willing to work with that so that we can move forward with India,” Davidson said.

The top Pentagon Admiral warned Congress that imposing any sanctions on India according to
‘Countering America’s Adversaries through Sanctions Act (CAATSA)’ for its purchase of significant defence
equipment from Russia would have an adverse impact on the relationship. The CAATSA includes sanctions
against countries that engage in transactions with the Russian defence and intelligence sectors.

India could face sanctions for purchasing high value military defence items, in particular state-of-the-art
S-400 missile defence system, from Russia under the Act.

The Cribune
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China flies bombers around Taiwan holds
live-fire drills

Chinese bombers and spy planes have flown around Taiwan, the air force said today as Taipei accused
Beijing of trying to stoke regional tensions with its military drills.
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China sees the democratically-governed island as a renegade part of its territory to be brought back into
the fold and has not ruled out reunification by force.

In a statement on its microblog, the Chinese air force said it had “recently” flown a patrol, which
included H-6K bombers, around Taiwan.

“We are confident to meet any challenge. The motherland is in our hearts, and the jewelled island is in
the bosom of the motherland,” an H-6K captain, Zhai Peisong, was quoted as saying, referring to Taiwan.

Taiwan Affairs Office spokesman Ma Xiaoguang said it served as a warning against those pushing for
Taiwanese independence.

Taiwan’s defence ministry said today multiple Chinese aircraft including bombers and reconnaissance
planes were spotted on yesterday afternoon flying over Miyako Strait—near Japan’s southern Okinawa
Island— into the western Pacific before returning to their base via Bashi Channel off southern Taiwan.

“China has deliberately manipulated (the exercise) to pressure and harass Taiwan in an attempt to spark
tensions between the two sides and in the region,” Chiu Chui-cheng of Taiwan’s Mainland Affairs Council
told a regular briefing. — AFP
Beijing has policy of ‘military intimidation’

e Taiwan’s China policy-making Mainland Affairs Council said China’s military exercise, which it
described as routine and small scale, as well as the Chinese air force fly-by, amounted to “military
intimidation”

e Chinese state media has said the drills were a direct response to “provocations” by Taiwan leaders
related to what China fears are moves by the island to push for formal independence

e China’s hostility towards Taiwan has grown since Tsai Ing-wen from the pro-independence Democratic
Progressive Party won a presidential election on the island in 2016
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Post Doklam, China offers to resume military drills

with India

By Pranab Dhal Samanta
China has reached out to India with an offer to resume military exchanges that it had put on an
unexplained hold just before last year’s Dokalam standoff, signaling an important shift ahead of defence
minister Nirmala Sitharaman’s visit to Beijing next week.
ET has reliably gathered that China has sent in an official proposal with a calendar of activities, which
the two militaries can carry out as confidence-building measures through the remaining part of this year.
The proposal has been made just before snow begins to melt in Dokalam. Sitharaman, who will be in
Beijing for a SCO (Shanghai Cooperation Organisation) meeting on April -
24, is expected to take this conversation further with China’s new defence New S| gnals
minister Wei Fenghe. External affairs minister Sushma Swaraj will also be
China sends proposal with
calendar of activities

in Beijing for a SCO foreign ministers meet around the same time.

The annual military exchange currently stands suspended. Usually, a
calendar is drawn up through a defence secretary-level conversation at the
beginning of each year.

As a result, the defence secretary-level talks could not be scheduled
and by June 2017, Chinese forces were in Dokalam. The entire year went
without any exchange or confidence-building effort despite both sides
withdrawing after a 70-day stand-off.

This time China has made the first move, sending in its proposal for a
calendar of activities first. If the two ministers agree to take this forward, then a defence secretary-level

Defence ministers of India
and China to discuss details
in Beijing next week

India will give response
after detailed internal
deliberations and

discussion with China
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conversation may be needed to firm up the plan and have an engagement matrix in place within the next few
months.

India, on its part, is closely assessing the Chinese move, which is in contrast to reports of Chinese troop
buildup on the disputed segment of the Dokalam plateau with Bhutan.

The script, sources pointed out, appears quite different from last year and may have to do with the
assurance to Xi’s continuation. With a new team in place and larger global profile in mind, Beijing may not
want to get bogged down by border controversies.

assessing the Chinese One of the key reasons that the Dokalam standoff could be resolved was
= move, which is in because China did not want this to vitiate the BRICS Summit in Xiamen that
g‘f"t':;zs; tt)?’il;gﬂgr;; year. India had indicated that it may have to consider pulling out if the
the disputed segment of stalemate continued. Also, the fact that China has a new defence minister,
thebokalar plateay who is said to enjoy Xi’s trust will be a plus. Wei was the head of the PLA’s

China had put all ensasement . .. . y
on hold bypnot resicinding to Rocket Force before being elevated as defence minister in last month’s

proposal by India in end-2016 shake-up. The annual military exchanges between India and China have been
a routine affair involving a joint exercise called ‘Hand-in-Hand’, reciprocal
visits by army commanders responsible for the areas bordering the two

countries and other such exchanges.

. It is closely
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Brain scans may help detect psychiatric disorders

The brain scans could be used to differentiate between healthy people and those
who have brain diseases or disorders.
By Kabir Bhandari

A scan which displays how various brain regions interact, could help in diagnosing migraines,
depression, bipolar disorder and a lot of other brain ailments, say scientists.

The journal Neuron published a study which says a brain scan called functional connectivity MRI
(fcMRY) is able to identify fundamental differences in how individual brains are wired.

This technique could be used to differentiate between healthy people and those who have brain diseases
or disorders, and give an insight into variations in cognitive ability and personality traits.

“This is a step towards realising the clinical promise of functional connectivity MRI,” said Steven
Petersen, a professor at the Washington University School of Medicine in the US.

“Before we can develop diagnostic tests based on fcMRI, we need to know what it is actually measuring.
We show here that it’s not measuring what you’re thinking, but how your brain is organised. That opens the
door to an entire new field of clinical testing,” Petersen said.

Researchers looked at data from more than 10 hours of fcMRI scans on nine people, which were
collected in 10 separate one-hour sessions for each person. The scans involved the individuals performing
tasks related to vision, memory, reading or motor skills, or rested quietly.

Functional MRI scans formulate a dynamic map of the outer surface of the brain, displaying changing
hot spots of activity over time. To make a functional connectivity map, postdoctoral researcher Caterina
Gratton divided the brain’s surface into 333 regions and marked areas which became active and inactive in
unison.

“Brain networks captured by fcMRI are really about the individual,” Gratton said. “Whether someone’s
watching a movie or thinking about her breakfast or moving her hands makes only a small difference. You can
still identify that individual by her brain networks with a glance,” she said.


https://www.hindustantimes.com/pune-news/saving-schizophrenics-behaviour-of-society-crucial-in-treating-mental-disorders/story-5OLBt4a363aaD19fAvr29H.html

The Statesman
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NASA spacecraft TESS embarks on exoplanet hunt

Riding a SpaceX Falcon rocket, TESS thundered away from the launch complex at Cape Canaveral Air
Force Station in Florida at 6.51 pm EDT on Wednesday (4.21 am on Thursday, India time).

NASA'’s Transiting Exoplanet Survey Satellite, or TESS, has embarked on its hunt for new “habitable
planets” around neighbouring stars.

Riding a SpaceX Falcon rocket, TESS thundered away from the launch complex at Cape Canaveral Air
Force Station in Florida at 6.51 pm EDT on
Wednesday (4.21 am on Thursday, India
time). NASA said the countdown was uneventful
“highlighted by excellent weather and healthy
hardware”.

The satellite will scan the sky for at least two
years, staring at the closest and brightest stars to find
and identify explanets — the planets outside our own
solar system.

A SpaceX Falcon 9 rocket soars upward after
lifting off from Space Launch Complex 40 at Cape
Canaveral Air Force Station in Florida, carrying
NASA’s Transiting Exoplanet Survey Satellite
(TESS). (Photo: NASA)

“Liftoff of the SpaceX Falcon 9 rocket carrying TESS, a planet-hunting spacecraft that will search for
new worlds beyond our solar system,” NASA Launch Commentator Josh Finch said.

According to NASA, TESS will be the first “space-based, all-sky surveyor” to hunt for exoplanets. The
spacecraft is specifically searching for Earth-like planets that are close enough to our celestial neighborhood so
that scientists can study them further.

“We are thrilled TESS is on its way to help us discover worlds we have yet to imagine, worlds that could
possibly be habitable, or harbor life,” said Thomas Zurbuchen, associate administrator of NASA’s Science
Mission Directorate in Washington.

After the liftoff, the Falcon 9 rocket sent the spacecraft on its way to orbit. At 7:53 pm, the twin solar
arrays that will power the spacecraft successfully deployed.

“Wow, are we excited. We just had a perfect countdown and perfect launch of the TESS mission,” said
Tim Dunn of NASA’s Launch Services Program. “The Falcon 9 continues to demonstrate what a reliable
vehicle it has become,” Dunn said.

According to NASA, TESS will use six thruster burns to travel in a series of progressively elongated
orbits over the course of several weeks to reach the
Moon, which will provide a gravitational assist so
that TESS can transfer into its 13.7-day final
science orbit around Earth. The spacecraft will
begin its work after approximately 60 days of
check-out and instrument testing.

In this view from a camera mounted on the
Falcon 9 rocket’s second stage, NASA’s TESS
spacecraft separates from the vehicle, beginning its
mission. (Photo: NASA TV)

TESS will use the “transit method”, like the
Kepler mission before it did, staring intently at the



https://www.thestatesman.com/?s=NASA&search_btn_inner=Search

stars in a given section, watching for a passing (transiting) planet.

A transit occurs when a planet passes in front of its star from the observer’s perspective, causing a
periodic and regular dip in the star’s brightness. More than 78 per cent of the approximately 3,700 confirmed
exoplanets have been found using transits.

Launched in 2009, Kepler found more than 2,600 exoplanets, using this same method of watching for
transits. Kepler focused on a given section of the sky and looked for Earth-like planets. Going a step further,
TESS will scan a far larger area looking for stars 30-300 light-years away and target 30 to 100 times brighter
stars.

The brightness of these target stars will allow researchers to use spectroscopy, the study of the
absorption and emission of light, to determine a planet’s mass, density and atmospheric composition.

“Water, and other key molecules, in its atmosphere can give us hints about a planet’s capacity to harbour
life,” NASA said in a press statement.

Scientists have divided the sky into 26 sectors. TESS would use four unique wide-field cameras to map
13 sectors encompassing the southern sky during its first year of observations and 13 sectors of the northern
sky during the second year, altogether covering 85 percent of the sky, NASA said in the press statement.

“With missions like the James Webb Space Telescope to help us study the details of these planets, we
are ever the closer to discovering whether we are alone in the universe,” said Thomas Zurbuchen.

TESS was earlier scheduled to launch on Monday (4.02 am on Tuesday, India time) but was rescheduled
to conduct further Guidance, Navigation and Control analysis.

“One critical piece for the science return of TESS is the high data rate associated with its orbit,” said
George Ricker, TESS principal investigator at the Massachusetts Institute of Technology’s (MIT) Kavli
Institute for Astrophysics and Space Research in Cambridge. “Each time the spacecraft passes close to Earth, it
will transmit full-frame images taken with the cameras. That’s one of the unique things TESS brings that was
not possible before.”

Calling it the beginning of a new era of explanted research, Stephen Rinehart, TESS project scientist at
NASA’s Goddard Space Flight Center in Greenbelt, Maryland, said, “The targets TESS finds are going to be
fantastic subjects for research for decades to come,”

TESS is a NASA Astrophysics Explorer mission led and operated by MIT and managed by Goddard.
George Ricker, of MIT’s Kavli Institute for Astrophysics and Space Research, serves as principal investigator
for the mission. TESS’s four wide-field cameras were developed by MIT’s Lincoln Laboratory. Additional
partners include Orbital ATK, NASA’s Ames Research Center, the Harvard-Smithsonian Center for
Astrophysics, and the Space Telescope Science Institute. More than a dozen universities, research institutes
and observatories worldwide are participants in the mission.
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[Diamonds in a meteorite tell the story of alost plane]

DIAMONDS DISCOVERED inside one of the
meteorites thatcrashed in the Sudanese

Moon, some scientists think, was formed
from debris spewed by an impact between

desert in 2008 may have come from a de-
stroyed planet that orbited our Sunbillions
of years ago, scientists have said. If con-
firmed, this would be the first discovery of
fragments from one of our Solar System'’s
so-called “lost” planets.

“We havein our hands a piece of a former
planet that was spinningaround the Sun be-
fore theend of theformation of today's Solar
System,” said Philippe Gillet, a planetary sd-
entist at the Federal Institute of Technology
inLausanne, and anauthor of the paper.

Dr Gillet's colleague Farhang Nabiei
made the discovery while taking high-res-
olution images of a space rock classified as
ureilite, a type of rare meteorite that has em-
bedded within it several different types of
minerals. Inside this one, they found dia-
monds, which though nano-sized, were
much largerthanany previous meteorite di-
ameond. The gems were riddled with tiny im-
perfections, orindusions, of chromite, phos-
phate and iron-nickel sulfides, which made

Transmission electron microscopy
image of one of the diamonds
recovered from the meteorite.

Dr F Nabiei/Dr E Oveisi, EFFL, Switzeriand

them extraordinary. “It has a chemistry
which has noequivalentin the Solar System
today, interms of planets,” Dr Gillet said.
Some 4.5 billion yearsagn, prevailing the-
orieshold, dozens of chunks ofrock and dust,
called protoplanets, drded our Sunand col-
lided with each other likecosmic billiardballs.
Eventually, the collisions forged the rocky
planets of Mercury, Venus, Mars, Earth. Our

Earthand the protoplanet Theia.
The inclusions in the meteorite's dia-

d§ monds told of a similarly turbulent past.

Because of the diamonds' size and chem-
istry, Dr Gillet and his team concluded that
they were formed under intense pressure
of about 20 gigapascals, which is close to
the pressure seen 400 miles below the
Earth's surface where the upper mantle
transitions into the lower mantle. Pressure
that high could have been reached only in-
sidea planetary body that was betweenthe
sizes of Mercury and Mars, he said.

And because the chemistry of the indu-
sions did notmatch what s known on plan-
etsin today's Solar System, they think the di-
amondscame fromaprotoplanet that existed
between 4.54 billion and 457 billion years
agp. That protoplanet likely collided with an-
other planetand expelled debris thatended
upin the asteraidbelt, whereitwanderedfor
billions of years before plunging to Earth.
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