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DRDO enables Indian private sector to develop
and manufacture air missile systems

The Defense Research and Development Organisation (DRDO) has enabled
private sector firms to both develop and manufacture air missile system
By Srishti Goel

The Defense Research and Development Organisation (DRDO) has enabled private sector firms
to both develop and manufacture missile systems such as the vertical launched surface to air
missile systems programme in order to support the domestic defence industry. The Vertically-
launched Short-range Surface to Air Missile system (VL-SRSAM) project has gotten a lot of
interest from the private sector, DRDO officials informed.

DRDO to open up for missile production partnership with Indian private sector

"Under the Development cum Production Partner
(DCPP) programme, we have allowed the private sector
to co-develop missile systems with us and then also
produce them," ANI quoted senior DRDO officials as
saying. They said, "Private sector firms have responded
very enthusiastically for participation and bids have been
received for the Vertically-launched Short-range Surface
to Air Missile system (VL-SRSAM) project."” e

The initiative is part of the Narendra Modi (Picture Credit: PTI)
government's Make in India programme, which aims to train the private sector to build complex
military systems. The all-weather air defence missile system is being designed to provide point and
area defence against aerial threats such as jets, fighter planes, and unmanned aerial vehicles.

The effort is part of the Modi government's initiative Make in India

With a high kill probability, the canister-based state-of-the-art weapon system will be able to
locate, monitor, engage, and destroy the target. It has a strike range of approximately 40
kilometres. The DRDO has also assisted private sector companies such as Tata and Baba Kalyani
Industries in developing the ATAGS howitzer, which is expected to be the Indian Army's main
artillery gun for the next few decades.

As per the official website of DRDO, the Defence Research and Development Organisation
(DRDO) was founded in 1958 when the Indian Army's Technical Development Establishments
(TDEs) and the Directorate of Technical Development and Production (DTDP) merged with the
Defence Science Organisation (DSO). DRDO was a small organisation at the time, with just ten
institutions or laboratories. It has grown in a variety of ways over the years, including the number
of subject disciplines, laboratories, accomplishments, and stature.
https://www.republicworld.com/india-news/general-news/drdo-enables-indian-private-sector-to-develop-
and-manufacture-air-missile-systems.html
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DRDO allows private sector
to develop missile systems

The private sector will now be allowed to develop systems such
as vertical launched surface to air missile systems programme
By Sangeeta Nair

The Defence Research and Development Organisation (DRDO) has decided to allow private
sector firms to develop and produce missile systems in an attempt to promote the domestic defence
industry. )

With this, the private sector will now be
able to develop complex systems such as
vertical launched surface to air missile systems
programme.

DRDO also informed that the private has
been allowed to co-develop missile systems
with them and then also produce them under .
the Development cum Production Partner (DCPP) programme.

Key Highlights
e The first missile programmes opened for the private sector under the DCPP programme
includes the Vertical Launched Short Range Surface to Air Missile system (VL-SRSAM).

e The private sector has reportedly responded very enthusiastically to this development and bids
have already been received to develop the VL-SRSAM project.

e The DCPP programme aims to help the private sector industry and enable them to produce
world-class defence hardware systems.

e The Vertical Launched Short Range Surface to Air Missile system, which has been designed
and developed by DRDO for the Indian Navy, is capable of neutralising various aerial threats at
close ranges including sea-skimming targets.

e The VL-SRSAM with weapon control system was deployed during the trials.

Significance

The effort to involve the private sector in missile production is a part of the efforts taken by the
government to prepare the private sector industry to be able to develop complex military systems
under its Make in India initiative.

Other Details

e DRDO is developing an all-weather air defence missile system that will provide defence
against various aerial targets such as fighter jets and unmanned aerial vehicles.

o The state-of-the-art weapons system will be able to track, identify and engage and destroy the
target with a high kill probability with a strike range of about 40 km.

e Besides this, the DRDO has also helped private companies including Tata and Baba Kalyani
industries in developing the ATAGS howitzer gun.

e The ATAGS howitzer gun is likely to be used as the main artillery gun by the Indian Army for
the next many decades to come.

https://www.jagranjosh.com/current-affairs/drdo-opens-up-missile-production-partnership-for-indian-
private-sector-1617708386-1
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g WsF 9EaRIRAT & fov dRd
yrsde dFX & faw DRDO & @l @R

33meshian) DRDO) #wwhmﬁgvmﬁ?mmwémﬁvﬁﬁvm
grzde Heev ¥ AN @il fav 81 3% F1g T13de HFX 1 H91A91 7 fowar dt &
fore #1961 30018 AT 1 39! STeTF R Ga SAHARGHT HAFIRT 7 &Y
By Pooja Singh

7S feel: SR (DRDO) A Teh a137 hayell ot U AATFe WISt TERRT & forw siRchar
UISde e & ¢aR @il fGU §1 50 a1g Wigde dAFex HT Uit o REar ot & fow Frdy 3camg
fe@mar §1 s SRy Te SIHRSIAT HTRRIRET o 7| SI31el, T T&T 3T & §erdl & &
Hehdie, & T&T gl AR e Haraet o foisi &1 1 Bt o1 Aarsd feea #1 [l wie 3R
3cUTE el T SolToTd Wele Fl gl

$TH SoTd dfcehel dlied ATHH ¢ THA T RS faEed dans anfde g1 S3mEt & aitss
AR & T o STeee A Wisaers dide’ (DCPP) WHITH & 3l fAsl & &1 3raa @y
fAraTser FFeH faeflid el R T 37ehT ScdTest ohlel T 31gATd JareT & arg g

RATE & ITER, NN & ITAFTRET 7 gt & o Trsde doreT &1 Hufadi o fFEar o & faw
1T 3cars fG@rm § 3R aféeel dica TX%BE T WhE TR AAESH @A W (VL-SRSAM)
rotere o TolT 3M3Y 37T & | I8 T aiig ARl TR HT ‘A 5 33T Yiotee’ & dgd hiecaay fAfadr
aeea [Arfad e 7 TETH glel & ToIT UTSdc HaFeX ohl SSTLT hl IR el hl Ugol T Teh GEAT g |

st AtaH 1 1R BhH fRars [EeH I TATH gars d8dl 5l Sic, dsTe: [9AT, ATd ed gars
dIgall Sl TEE Hla & v FrfAa forar o w1 &1 FAter 3T T 3% aua {Eed erale &
JgaTelal, & e, S3aT lal 3R 5 et H HIER 81T, TG 99T 40 forelt it Terss 197 B
BT3RS o erer 3R 16T FHearolt 53T Afgd Ursde e T SSEEIST T ATAGS glfdcoR A fad
A H HeE T &, S 3Tl s GAhT A HRAT Fell o T HET ol 31T 61 arell & |

https://www.jagran.com/news/national-drdo-opens-up-missile-production-partnership-for-indian-private-
sector-21532897.html
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DRDO &7 s31 $hyer, AT NsFrd ey
& faT AR 9Ede d%<T & fav @ g@r

st (DRDO ) ¥ sif@wRal #1 #Fgar & f& gisde dFev
#Fr FufAal & Rear @7 & v #1967 30w Rarr &
Edited By: I#7EIT T8

B &7 3EI9T T doTaT &t oh folT T&TT 31T aereT 3R faehd T9raeT (DRDO) o f¥si &1 & At shr
fAaTSe REeH = fahfid ¥e 3N Scures H¥el T AT & &1 SAH A9 dicehel dlled TP T
WhY R A e geme eanfde §1 S3REET & aRss JATSRAT of &7 $gaT g o sdeddc
HH WS IIeeR (DCPP) THEITH & dgd, g8 fo¥oll &1 & 379« Ty fAasa Rves Aefad
3R T SoTehT ScuTeet el 3l HeTHATT & B

FHUR Usidl TU3TTS  RUIC & HTER, SRS o ITRRRAT 7 Hge1l § b Trsde deFel H
FHafadl F RET ot & forw sy 3carg femmar § 3R aftee di-a avhd ¢ avha R fAasa
faTed WA (VL-SRSAM) Fioide & foT 318t 3T &1 I8 9I g AT TRPR AT A% 3o 3331
WSIFE & dgd Plecoldd [ATere! ATeH AR et & TETH gl & folv Yrsde Al T ST Hl
IR Y T ugol &1 T g

st AtaH T TR 3 [AHTSe FAEcH &l THTH §aTs 8di S Sie, osTe,; faATe, Al Ugd gars
dIgall ol TREIE el & fov [faa fFar 31 T &1 Ffatet S8 T 3% aud R{ed a@ie &t
JgaTelel, ¢ adet, Salel el 3R a5 el H FRIR 8T, TG 1T 40 fFar Fr T I £l
DRDO =¥ gTeT 3R 16T shearoft 3w afgd ursde dAaex FI S5t il ATAGS glfdcoR [Ahiad it
# Heg T, S 39Tel g GUHT H HRAT JT & TIT HE Mol 31T 6t arell & |

DRDO & & ToeT Y Jaley® Ahe Fr Rawfda

ST TEel SIS o AT AT fofh AR AT IHAT JAITRITEAT T&TT TTHIA T $5R I qeTeT T
faerre gfdser (STATHINRER) A HH doled H Jelcye Sthe TAHhiAd &1 § fSaer #R dhaer &t
fehellarTs 81 Ig Stohe HRCART Qa1 T J0TacTell Hetll ST G it H FHeg i | e §1s 3 Jefe
(THTHT) Stehe T TSIaTe U effietel sfaiffee JgatmeT Faeriel # (SeI3Rue) & uaior fhar
1T 3 AR ATeTeh g Gl Aleleh ITed & foIv 370 | 38 AgeaquT s i spfAad saaea # ¢
foh Stehe & Tofel & Tedeh ATH T sl Afelent el GR&T FlATREd Fc §'U:>u% golel & TG IGTeT alall
&1 ST & TRT ALTH TR T JeleyWh Stehe T aotet 10.4 Taheltamsr & 7t el s fe=m
gl

https://www.tvOhindi.com/india/drdo-opens-up-missile-production-partnership-for-indian-private-sector-
606242.html
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Explained: Chaff Technology developed by DRDO
to safeguard Indian Naval Ships from missiles

DRDO has developed an advanced technology that could be used to safeguard
the Indian Naval Ships from missile attacks. This is called a chaff technology
which has been indigenously developed
By Tulika Tandon

Why in News?

Defence Research and Development Organization (DRDO) has developed Advanced Chaff
Technology that would help safeguard Indian Navy ships from enemy missile attacks. Take a look
at the tweet below:

DRDO has developed an Advanced Chaff Technology to safeguard the naval ships against
enemy missile attack. The three variants namely Short Range Chaff Rocket, Medium Range Chaff
Rocket, and Long Range Chaff Rocket met Indian Navy’s  qualitative
requirements. #AtmaNirbharBharat pic.twitter.com/T1RVu3elaK

— DRDO (@DRDO_India) April 5, 2021 & ¥
About the discovery: ‘

1. The DRDO Unit at Defence Laboratory Jodhpur has developed
three variants of the technology. These are called

a. Long Range Chaff Rocket
b. Medium Range Chaff Rocket
c. Short Range Chaff Rocket
2. The trials were conducted at the Arabian Sea recently
3. Chaff is a passive expendable electronic counter measure used
for protection of the naval ships from enemy's radar and missile
seekers based on radio frequency.
4. This is an indigenous technology that is unavailable anywhere else.
5. As informed by DRDO Scientists, "The new development assumes significance as a very small
quantity of chaff material deployed in the air acts as a decoy to deflect enemy missiles for the
safety of our ships. DRDO has also gained the expertise to meet futuristic threats from
adversaries. The technology is unique and not available elsewhere. It will be handed over to
industries for production of chaff rockets in large quantities.”
Significance
1. The importance of the discovery is that a very small amount of the chaff material deployed in
the air would act as a decoy to deflect the enemy's missiles from the ships. It would thus
provide safety to the ship.

2. At the same time now DRDO has been able to meet futuristic threats from their adversaries.

Difference between a chaff and flair:

Both chaff and flares are defensive countermeasures deployed by military aircraft. The purpose
is to confuse radar-guided or infrared-guided anti aircraft missiles fired so that they could be
diverted.

Chaff is composed of many small aluminium or zinc coated fibres stored on-board the aircraft in
tubes. In case the aircraft feels threatened by any radar tracking missiles, chaff is ejected into the
turbulent wake of air behind the plane.

Chaff Technology DRDO



Flares however are useful in distracting the heat seeking missiles. Mostly magnesium pellets are
ejected from the tubes to ignite while being followed by an aircraft behind. The flares burn at more
than 2000 Fahrenheit and emit high amounts of infrared light.

Dr G Satheesh Reddy, Secretary, Department of Defence R&D and Chairman, DRDO also
praised the efforts of the teams involved in the indigenous development of this vital technology to
safeguard Indian Naval Ships.

https://www.jagranjosh.com/general-knowledge/explained-chaff-technology-to-safequard-indian-naval-
ships-from-missiles-developed-by-drdo-1617693802-1
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Press Information Bureau
» Government of India
Ministry of Defence

Tue, 06 April 2021 3:06PM
General Manoj Mukund Naravane, Chief of the Army
Staff, visits Defence Services Staff College, Wellington

General Manoj Mukund Naravane, Chief of the Army Staff (COAS), visited DSSC, Wellington
(TN) from 05 to 06 April 2021. The COAS g ' -
delivered a lecture on “Developments along the
Western and Northern Borders and their Impact on
the Future Road Map of the Indian Army” to the
faculty & officers attending 76th Staff Course at the
Defence  Services  Staff College (DSSC),
Wellington. He emphasised that the Nation is facing
renewed challenges along its borders and exhorted
the students on the need to remain abreast of all
developments. iy
Lt Gen MJS Kahlon, Commandant DSSC, gave an update to the COAS on the ongoing training
activities and incorporation of new initiatives with specific reference to Professional Military
Training on Jointmanship amongst the three Services. The COAS was briefed on the changes being
undertaken in training curriculum and infrastructural development as a step towards enhancing the
role of DSSC as a Centre of Excellence for Professional Military Education. He complimented the
College for maintaining a very high state of training inspite of COVID-19 pandemic constraints.
https://www.pib.gov.in/PressReleasePage.aspx?PRID=1709847
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Army HQ is in the middle of a makeover,
and these are the changes introduced so far

From having 3 deputy chiefs to DG Rashtriya Rifles being moved out to Northern Command as
ADG, many key changes have taken place at the Army HQ over the last one year
By Snehesh Alex Philip

New Delhi: Lieutenant General C.P. Cariappa has taken over as the Master General Sustenance
(MGS) of the Army — a new position that has been introduced as part of a series of reforms
carried out in the force headquarters over the last year.

This week, Cariappa became the second officer to assume the role of MGS after Lt Gen S.K.
Upadhya.

The post was created to replace the earlier position of
the master general ordnance (MGO). The MGO was a
principal staff officer (PSO) to the Army chief.
However, the MGS now comes under one of the three
deputy chiefs of the force.

Moreover, new posts have been created in the Army
HQ over the last year while some positions have been
subsumed as part of the revamp. The makeover
was initiated by former chief Gen. Bipin Rawat, who is
now the Chief of Defence Staff.

The plan is to eventually reduce the number of officers deployed in the HQ to 1,203 from 1,332
earlier — including the Army chief, and introduce better and faster decision making process.

New profile for two deputy chiefs

While the Army had two deputy chiefs earlier besides the vice chief, there are three deputy
chiefs now.

The Ministry of Defence at South Block in New
Delhi | Commons

The earlier rank of deputy chief (Planning and Systems) has now been amended to deputy chief
(Capability Development and Sustenance). This officer now takes care of all capital and revenue
procurement. The rank is currently held by Lt Gen. Shantanu Dayal.

The MGS position comes under this officer now. While director general (DG) of Ordnance and
Electronics and Mechanical Engineers (EME) used to come under the MGO earlier, these positions
now report to deputy chief CD&S.

The various directorates like the DG Infantry, DG Armoured, ADG Mechanised Infantry, DG
Artillery and DG Air Defence also come under the same umbrella. Moreover, the DG War
Equipment has now been rechristened as DG Capability Development. The rank now comes under
the Deputy Chief CD&S.

Deputy chief (Info System and Training) is the other deputy position to be amended. It has been
rechristened as deputy chief (Info Systems and Coordination).

Army HQ functioning and info systems — like the DG Signal, DG Info System and DG Staff
Duty matters — come under this officer.

New deputy chief post created

A third and new post of deputy chief strategy has also been made at the Army HQ. The first
officer to take over this position is Lt Gen Paramjit Singh Sangha.

According to Army sources, this is one of the most important changes carried out in the rejig.

The director general of military operations (DGMO), which was earlier a PSO rank, now reports
to the newly-created deputy chief.
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Along with the DGMO, the DG military intelligence, DG operation logistics and newly created
vertical of DG information warfare will report to the deputy chief strategy.

Changes in vice chief secretariat

Changes have also been made in the vice chief secretariat with the creation of a new post —
ADG Human Rights, who will report to the vice chief.

The post of ADG Vigilance is also being created, and will come under the Army chief.

ADG international cooperation also reports to the vice chief.

The DG Financial Planning, who used to earlier report to the erstwhile position of deputy chief
of Planning and Systems, now reports to the vice chief.

MS and E-in-C remain PSO

The changes have not affected the positions of the military secretary and the engineer-in-chief,
who continue to be PSO to the Army chief.

The military secretary takes care of all posting and movement related matters in the 13-lakh-
strong force while E-in-C takes care of all engineering related aspects.

DG Rashtriya Rifles becomes ADG

Another significant change has been the re-designation of the DG Rashtriya Rifles (Lt Gen rank
position) to the ADG level (Major General rank officer).

The DG rank was subsumed to create the position of the new deputy chief, which is a Lt Gen
rank.

The Rashtriya Rifles ADG is now based at the Northern Army Command as earlier opposed to
the Army HQ.

The Directorate General of Military Training has also been subsumed into the Army Training
Command. Its Lt Gen rank was used for the creation of DG Information Warfare.

Impact of the changes

According to Army sources, the series of changes have streamlined the functioning at the
headquarters.

“Now both revenue and capital procurement comes under single head. The training issues also
comes under one head rather than two earlier. Also, all operational related matters like the DGMO
and the MI come under one head than earlier when they used to report to multiple heads,” a source
said.

A second source said these changes have also substantially increased the quality of inputs that is
generated for the Army chief and vice chief.

“The deputy chief (strategy) is able to give a more concrete and holistic input to the vice chief
and the chief because various critical operations related directorates now report to him,” said a
third source.

It’s a similar case for the other deputy chiefs too, the source added.

Former Army commanders laud changes

Lt Gen. D.S. Hooda, former Northern Army commander, welcomed the changes, saying they
streamline a lot of issues.

“All operational related matters are now under one head which is the new deputy chief
(strategy). This is a very good initiative. Similarly, streamlining the procurement process under one
head is also a welcome change since the office handling it now gets the complete picture. This was
not so earlier because while revenue expenditure was looked after by the MGO, the capital
procurement was looked after by the deputy chief (P&S),” he said.

He also welcomed the introduction of DG Information Warfare, saying this was an important
step and rightly brought under deputy chief strategy.

However, while most officers the ThePrint spoke to welcomed the changes, a former high
ranking officer who has served in the Army HQ said the deputy chief CD&S has been given a lot



to handle. This is because the position now has the additional responsibilities of the erstwhile
MGO.

Former Western Army commander Lt Gen K.J. Singh, who has served in the Perspective
Planning Directorate, lauded the changes, saying the “name of the game is convergence”.

The reforms trace their origins to the tenure of former Army chief Gen V.K. Singh, who had
initiated studies to make changes, he said.

“What happened in between, from the time of Gen V.K. Singh to now, is that the turf centrality
of the Indian Army prevailed. Nobody wants to lose an appointment or power. The changes that
have now been initiated are forward looking,” he said.

https://theprint.in/defence/army-hg-is-in-the-middle-of-a-makeover-and-these-are-the-changes-introduced-
so-far/635178/
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T T 8T HTIT F1 4 FH 357 Srea, F# BT A ¥ g9 Farer v disted 7 Af@w
TG H TITIT f353-4 FTer # F7 v 1@ a1 F1 77 #3371 a3 &1 T dnaw
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By g&# 910

ETEATZEH.
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o FHT FrRRT FA F Hvd 7 Fard AT
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ST AT &1 Farar| €3 HAE 7 Mvw o |
Tad o gl foh S STeler dr Ot Aol Mt div T aa g
3ogieY 50 §oTR A e Fet T AN 2| gART TIe T [y
37Tel il & IR ATl H A Teh ol HTeAeh e hlet
FT g1 STl Jad « gl b 3qA ST 4AT SN 3HHT
STAHATAT dehollh I SqIAT &l o forw fohar SITUam|
TR o AT T P 3T THHA o doheilh H SEAHTS Dl
3TeaTHe fear & | BT FAE Hr R oo 7 dae A A Hras|
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YR & F A I 7| T ¢ ol IR AT HRargAT H AT ofet arel 3R 37k fov e 3nfe
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EITH o el foh 87 30 ST fEeeh ¢of &l il el o [T TSIl (SIS Aol ) Hiedce
W ST @ 81 Sfedes deo 7 oIl oIl Thisar gl SieTe et el & AT gl oifehel eoTehl
ATATECSH ToT BIET X & SATTIHT | ATATECH ol DY HA A o [olT g 3 3T T 31| WP oF
T HTAEY Y 3ETEROT & §U AT o TS Sharedt iy IS HRAT el & EAAT Y S @ ¥ 3¢
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SITET BIhd AT3CANIT R g

https://navbharattimes.indiatimes.com/india/one-lakh-jawans-to-be-reduced-from-indian-army-says-cds-
general-bipin-rawat/articleshow/81929892.cms

O Hindhustan Times
Wed, 07 April 2021

India, Russia discuss ways to
strengthen strategic ties

These matters figured in the meeting between external affairs minister S Jaishankar and his
Russian counterpart Sergey Lavrov, the focus of whose visit to New Delhi was preparations for
the annual India-Russia Summit to be held in the country later this year
By Reazul H Laskar

New Delhi: India and Russia on Tuesday discussed ways to deepen military and strategic
cooperation, including manufacturing of Russian military hardware in the country and the start of
talks on creating a free trade area between India and the Eurasian Economic Union.

These matters figured in the meeting between external affairs minister S Jaishankar and his
Russian counterpart Sergey Lavrov, the focus of whose visit to New Delhi was preparations for the
annual India-Russia Summit to be held in the country later this year.

“We talked about the longstanding partnership in nuclear, space and defence sectors... We spoke
of connectivity, including the International North-South Transport Corridor and the Chennai-
Vladivostok Eastern Maritime Corridor,” Jaishankar told a joint news conference after the talks.
Lavrov said the two sides discussed military cooperation, including the expansion of the
manufacturing of state-of-the-art Russian weapons in India under the “Make in India” and
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“Atmanirbhar Bharat” initiatives. “In this strategically important area, Russia is a major foreign
contractor for India. We are the only partner that indeed transfers to India cutting edge military
technology,” he said. “Deepening of military cooperation serves national interests of both
countries. At the same time, we respect the right of our Indian friends to diversify ties in this area,”
he said. k|

Jaishankar said India’s “defence sector requirements in
the past year were expeditiously addressed” by Russia — an
apparent reference to the country’s emergency military
needs amid the border standoff with China in Ladakh sector.

According to a recent estimate by the Stockholm
International Peace Research Institute (Sipri), Russia was St st oo Al Jl
the most-affected supplier as India’s arms imports fell 33% Lavrov said the two sides discussed military
between 2011-15 and 2016-20. cooperation, including the expansion of the
. . manufacturing of state-of-the-art Russian
Respondlng to a question on reported US pressure on weapons in India under the “Make in India”
India to prevent military-technical cooperation with Russia, and “Atmanirbhar Bharat”
Lavrov said: “We did not discuss these statements from the [mifiatives.(Russian Foreign
. . Ministry/Handout via Reute
US, instead we confirmed that we are going to deepen our

military cooperation.”
Did not meet PM

Lavrov did not have an interaction with the Indian Prime Minister, usually a standard feature for
a visit to New Delhi by a senior Russian leader. The people familiar of the developments sought to
play down the matter, saying no such meeting was scheduled as the PM Narendra Modi was away
in West Bengal to address public meetings at Cooch Behar and Howrah as part of the BJP’s
campaign for the state elections. There were no indications of differences at the joint press
conference with both Lavrov and Jasishankar giving a positive readout on their discussions.

Lavrov said the two sides had also agreed on joint efforts to tackle a decline in mutual trade due
to the Covid-19 pandemic. They also discussed cooperation in nuclear energy, space, including
manned programmes, building rocket engines and satellite navigation, and transportation
infrastructure projects in Russia’s Far East and the Arctic, he said.

Vaccine contracts

Collaboration on Covid-19 vaccines figured in the talks, and Lavrov noted that the Russian
Direct Investment Fund (RDIF) has signed contracts with several Indian firms to manufacture
about 750 million doses of the Sputnik V vaccine. He didn’t rule out further cooperation to cover
manufacturing of Indian vaccines in Russia, while Jaishankar said a decision would be made by
regulatory authorities of both sides. “For us, were those vaccines to be made in India, it would be
one more affirmation of the importance of ‘Make in India’ and our own vaccine capacities,”
Jaishankar said. The Russian minister also conveyed a message from President Valdimir Putin to
Prime Minister Narendra Modi and invited Jaishankar to visit Russia. Former ambassador Vishnu
Prakash said there are various difficulties associated with infrastructure development projects in
Russia’s Far East and the proposed free trade area with the Eurasian Economic Union. “Besides
India’s resource constraints, there’s also the influence of China. It won’t be easy for us to compete
with China’s financial resources and economic muscle-flexing. Russia itself has been concerned
about increasing Chinese influence in these areas,” he said.
https://www.hindustantimes.com/india-news/india-russia-discuss-ways-to-strengthen-strategic-ties-
101617740732350.html
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% Government of India

Ministry of Defence
Tue, 06 April 2021 4:00PM

Supernova explosion traced to
one of the hottest kind of stars

Indian astronomers have tracked a rare supernova explosion and traced it to one of the hottest

kind of stars called Wolf—Rayet stars or WR stars.

The rare Wolf—Rayet stars are highly luminous objects a thousand times that of the Sun and
have intrigued astronomers for long. They are massive stars and strip their outer hydrogen
envelope which is associated with the fusion of Helium and other elements in the massive core.
Tracking of certain types of massive luminous supernovae explosion can help probe these stars that

remain an enigma for scientists.

A team of astronomers from
Aryabhatta Research Institute of
Observational Sciences
(ARIES), Nainital an
autonomous institute under the
Department of Science &
Technology, Govt. of India with
international collaborators have
conducted the optical monitoring
of one such stripped-envelope
supernova called SN 2015d;j
hosted in the galaxy NGC 7371
which was spotted in 2015. They
calculated the mass of the star
that collapsed to form the
supernovae as well as the
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geometry of its ejection. This work has been recently published in ‘The Astrophysical Journal.

The scientists also found that the original star was a combination of two stars — one of them is a
massive WR star and another is a star much less in mass than the Sun. Supernovae (SNe) are
highly energetic explosions in the Universe releasing an enormous amount of energy. Long-term
monitoring of these transients opens the door to understand the nature of the exploding star as well

as the explosion properties. It can also help enumerate the number of massive stars.
Figure 1: This figure reveals the spherical nature of the explosion associated with SN 2015d;.
https://www.pib.gov.in/PressReleasePage.aspx?PRID=1709863
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Graphene 'smart surfaces' now
tunable for visible spectrum

Researchers at The University of Manchester's National Graphene Institute have created optical
devices with a unique range of tunability, covering the entire electromagnetic spectrum, including
visible light.

A paper published in Nature Photonics outlines
applications for this 'smart surface' technology range
from next-generation display devices to dynamic
thermal blankets for satellites and multi-spectral
adaptive camouflage.

The devices' tunability is achieved by a process
known as electro-intercalation, which in this case
involves lithium ions being interposed between sheets
of multilayer graphene (MLG), offering control over
electrical, thermal and magnetic properties. ,

The MLG device is laminated and vacuum-sealed Credit: University of Manchester
in a low-density polyethylene pouch that has over
90% optical transparency from visible light to microwave radiation.

Charge turns gray to gold

During charge (intercalation) or discharge (de-intercalation), the electrical and optical properties
of MLG change dramatically. The discharged device appears dark gray owing to the high
absorptivity (>80%) of the top graphene layer in the visible regime. When the device is fully
charged (at ~3.8V), the graphene layer appears gold in color. The achievable color space can be
enriched to include a range from red to blue using optical effects such as thin-film interference.

Professor Coskun Kocabas, lead author of the study, said: "We have fabricated a new class of
multispectral optical devices with previously unachievable color-changing ability by merging
graphene and battery technology.

"The successful demonstration of graphene-based smart optical surfaces enables potential
advances in many scientific and engineering fields."

For example, a dynamic thermal blanket could selectively reflect visible or infrared light and
allow a satellite to reflect radiation from the side facing the sun, while emitting radiation from its
shaded faces. Similarly, when in Earth's shadow, that blanket can insulate the satellite from deep-
space cooling [see figure below]. These actions would regulate internal temperatures far more
effectively than a static thermal coating.

Previous studies have examined devices at specific wavelength ranges of microwave, terahertz,
infrared and visible, using single and multilayer graphene. But it was the challenge of extending
coverage to visible light while maintain optical activity at longer wavelength that required
innovation in the structure of the device, overcoming established difficulties in the integration of
optical devices with electrochemical cells.

"Here we used a graphene-based lithium-ion battery as an optical device," he added. "By
controlling the electron density of the graphene, we are now able control light from visible to
microwave wavelengths on the same device."

Nobel laureate Professor Sir Kostya Novoselov was a co-author on the paper and said: "Few-
layer graphene offers unprecedented control over its optical properties through charging. Such
devices can find their applications in many areas: from adaptive optics to thermal management."

Visible

Infrared
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More information: M. Said Ergoktas et al. Multispectral graphene-based electro-optical surfaces with

reversible tunability from visible to microwave
10.1038/541566-021-00791-1

Journal information: Nature Photonics

wavelengths, Nature Photonics (2021). DOL:

https://phys.org/news/2021-04-graphene-smart-surfaces-tunable-visible.html
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New computing algorithms expand the

boundaries of a quantum future

By Katrina Miller
Quantum computing promises to harness the strange properties of quantum mechanics in
machines that will outperform even the most powerful supercomputers of today. But the extent of

Wed, 07 April 2021

their application, it turns out, isn't entirely clear.

To fully realize the potential of quantum
computing, scientists must start with the basics:
developing  step-by-step  procedures, or
algorithms, for quantum computers to perform
simple tasks, like the factoring of a number.
These simple algorithms can then be used as

building blocks for more complicated
calculations.
Prasanth ~ Shyamsundar, a postdoctoral

O

CLASSECAL BEY QUBET

research associate at the Department of Energy's
Fermilab Quantum Institute, has done just that.

Qubits can be in a superposition of 0 and 1, while classical
bits can be only one or the other. Credit: Jerald Pinson

In a preprint paper released in
February, he announced two new
algorithms that build upon existing
work in the field to further diversify |:
the types of problems quantum
computers can solve.

"There are specific tasks that can
be done faster using quantum
computers, and I'm interested in L

Input

i superposition !

i Boolean 1 o ‘
; Amplitude Amplification \ o !
: 1 Output

| superposition

understanding what those are,

" A quantum computer can amplify the probabilities of certain individual

Shyamsundar said. "These new
algorithms perform generic tasks,
and I am hoping they will inspire

records and suppress others, as indicated by the size and color of the disks
in the output superposition. Standard techniques are able to assess only
Boolean scenarios, or ones that can be answered with a yes or no output.
Credit: Prasanth Shyamsundar

people to design even more algorithms around them."

Shyamsundar's quantum algorithms, in particular, are useful when searching for a specific entry
in an unsorted collection of data. Consider a toy example: Suppose we have a stack of 100 vinyl
records, and we task a computer with finding the one jazz album in the stack.

Classically, a computer would need to examine each individual record and make a yes-or-no
decision about whether it is the album we are searching for, based on a given set of search criteria.

"You have a query, and the computer gives you an output," Shyamsundar said. "In this case, the
query is: Does this record satisfy my set of criteria? And the output is yes or no."
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Finding the record in question could take only a few queries if it is near the top of the stack, or
closer to 100 queries if the record is near the bottom. On average, a classical computer would
locate the correct record with 50 queries, or half the total number in the stack.

A quantum computer, on the other hand, would locate the jazz album much faster. This is
because it has the ability to analyze all of the records at once, using a quantum effect called
superposition.

With this property, the number of queries needed to locate the jazz album is only about 10, the
square root of the number of records in the stack. This phenomenon is known as quantum speedup
and is a result of the unique way quantum computers store information.

The quantum advantage

Classical computers use units of storage called bits to save and analyze data. A bit can be
assigned one of two values: 0 or 1.

The quantum version of this is called a qubit. Qubits can be either 0 or 1 as well, but unlike their
classical counterparts, they can also be a combination of both values at the same time. This is
known as superposition, and allows quantum computers to assess multiple records, or states,
simultaneously. ——

"If a single qubit can be in a
superposition of 0 and 1, that means

L s
- <> <N
two qubits can be in a superposition | <> 3 TP :
- -
G =

: " ! Non-Boolean
of four pOSSIble states, ) Amplitude Amplification |
Shyamsundar said. The number of
accessible states grows |
exponentially with the number of [ Input Output
. 1 superposition ! | superposition 4

qubits used. o SooSoiTioo

Seems powerful, right? It's a New amplification algorithms expand the utility of quantum computers to
huge advantase when approachin handle non-Boolean scenarios, allowing for an extended range of values to

g g . pp . € Ccharacterize individual records, such as the scores assigned to each disk in
pI'Oblel'IlS that require  extensive  the output superposition above. Credit: Prasanth Shyamsundar
computing power. The downside,
however, is that superpositions are probabilistic in nature—meaning they won't yield definite
outputs about the individual states themselves.

Think of it like a coin flip. When in the air, the state of the coin is indeterminate; it has a 50%
probability of landing either heads or tails. Only when the coin reaches the ground does it settle
into a value that can be determined precisely.

Quantum superpositions work in a similar way. They're a combination of individual states, each
with their own probability of showing up when measured.

But the process of measuring won't necessarily collapse the superposition into the value we are
looking for. That depends on the probability associated with the correct state.

"If we create a superposition of records and measure it, we're not necessarily going to get the
right answer," Shyamsundar said. "It's just going to give us one of the records."

To fully capitalize on the speedup quantum computers provide, then, scientists must somehow
be able to extract the correct record they are looking for. If they cannot, the advantage over
classical computers is lost.

Amplifying the probabilities of correct states

Luckily, scientists developed an algorithm nearly 25 years ago that will perform a series of
operations on a superposition to amplify the probabilities of certain individual states and suppress
others, depending on a given set of search criteria. That means when it comes time to measure, the
superposition will most likely collapse into the state they are searching for.

But the limitation of this algorithm is that it can be applied only to Boolean situations, or ones
that can be queried with a yes or no output, like searching for a jazz album in a stack of several
records.
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Scenarios with non-Boolean outputs present a challenge. Music genres aren't precisely defined,
so a better approach to the jazz record problem might be to ask the computer to rate the albums by
how "jazzy" they are. This could look like assigning each record a score on a scale from 1 to 10.

Previously, scientists would have to convert non-Boolean problems such as this into ones with
Boolean outputs.

"You'd set a threshold and say any state below this threshold is bad, and any state above this
threshold is good," Shyamsundar said. In our jazz record example, that would be the equivalent of
saying anything rated between 1 and 5 isn't jazz, while anything between 5 and 10 is.

But Shyamsundar has extended this computation such that a Boolean conversion is no longer
necessary. He calls this new technique the non-Boolean quantum amplitude amplification
algorithm.

"If a problem requires a yes-or-no answer, the new algorithm is identical to the previous one,"
Shyamsundar said. "But this now becomes open to more tasks; there are a lot of problems that can
be solved more naturally in terms of a score rather than a yes-or-no output.”

A second algorithm introduced in the paper, dubbed the quantum mean estimation algorithm,
allows scientists to estimate the average rating of all the records. In other words, it can assess how
"jazzy" the stack is as a whole.

Both algorithms do away with having to reduce scenarios into computations with only two types
of output, and instead allow for a range of outputs to more accurately characterize information with
a quantum speedup over classical computing methods.

Procedures like these may seem primitive and abstract, but they build an essential foundation for
more complex and useful tasks in the quantum future. Within physics, the newly introduced
algorithms may eventually allow scientists to reach target sensitivities faster in certain experiments.
Shyamsundar is also planning to leverage these algorithms for use in quantum machine learning.

And outside the realm of science? The possibilities are yet to be discovered.

"We're still in the early days of quantum computing," Shyamsundar said, noting that curiosity
often drives innovation. "These algorithms are going to have an impact on how we use quantum
computers in the future."

More information: Non-Boolean Quantum Amplitude Amplification and Quantum Mean Estimation.
arXiv:2102.04975v1 [quant-ph] arxiv.org/abs/2102.04975

https://phys.org/news/2021-04-algorithms-boundaries-quantum-future.html
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Study: COVID-19 Antibody Tests,
Rapid Finger Pricks Effective

By Jill Murphy

New findings from a Michigan Medicine study indicate that antibody testing is predictive of
prior COVID-19 infection and rapid screening methods, even from finger pricks, are effective
testing tools.

The research team analyzed antibody tests conducted on more than 500 subjects in patient care
settings, finding that people who had COVID-19, including those with mild symptoms, produced
antibodies, according to the study.

“For a long time, people were very worried that people with mild COVID did not make immune
responses,” said Charles Schuler, MD, a clinical assistant professor of allergy and immunology at
Michigan Medicine, in a press release. “This should give people confidence that the tests that are
available to them aren’t just random number generators. They’re actually giving them something
useful.”

Further, the findings indicate that rapid screens can predict infection with nearly the same

precision as antibody tests conducted in a lab, which could be useful for providers, according to
Schuler.

“I was actually surprised at how well some of these tests did because it’s a very different
experiment,” Schuler said in the press release. “[If you have] a patient at a clinic that does not have
a lab on site, we can find out if you had COVID before and we can do it now and we can do it at
low cost.”

The researchers also examined lateral flow assays, which Schuler describes as modern litmus
tests, also known as a drop of blood or serum placed on filter paper that changes color to indicate
whether antibodies are present.

The researchers compared 3 rapid screens taken by finger pricks or blood draws in point-of-care
settings to serology tests assessed in a lab. They examined samples from 512 patients, of whom
104 had a history of COVID-19 and a positive PCR test, according to the study.

Despite some false positives, 2 rapid tests agreed with positive lab results between 93% and
97% of the time. Both tests outperformed the third brand, which lost its FDA emergency use
authorization during the trial.

“I think the FDA has done a nice job regulating bad tests out of the market,” Schuler said in a
press release. “These are still accurate in a point-of-care setting...[so], you’ve got a test that can be
taken to different parts of the world and can be done without the need for a higher-complexity lab
setting.”

Schuler added that these point-of-care antibody tests could help determine who is prioritized in
places where immunization lags.

“It’s important to vaccinate everyone,” he said. “But, if you can direct vaccines to people, in
particular, who may be totally unprotected, something like this would be useful. I do think more
data is [sic] needed to say that from a policy perspective.”
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There were some limitations to the study, including the study population being 90% health care
workers. However, the research team will continue evaluating with a new focus and to get more
concrete answers.

“This 1s a down payment on, hopefully, a lot of great future data” Schuler said in a press release.
“While antibodies may or may not tell you how immunity happens, they might tell you about
reinfection risk. That is the functional clinical significance that we need to know as soon as
possible.”

Reference

COVID-19 antibody tests, even rapid finger pricks, are effective, new study finds. Michigan
Health Lab. Published March 31, 2021. Accessed April 2, 2021.
https://labblog.uofmhealth.org/lab-report/covid-19-antibody-tests-even-rapid-finger-pricks-are-
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