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%‘ Press Information Bureau
Government of India

Ministry of Defence
Fri, 25 June 2021 6:34PM

DRDO successfully test fires Enhanced
Range 122mm Caliber Rocket

Defence Research and Development Organisation (DRDO) successfully test fired enhanced
range versions of indigenously developed 122mm Caliber Rocket from a Multi-Barrel Rocket
Launcher (MBRL) on June 25, 2021 at Integrated Test Range (ITR), Chandipur off the coast of
Odisha. Four enhanced range version of 122mm rockets were test fired with full instrumentation
and they met the complete mission objectives. These rockets have been developed for Army
applications and can destroy targets up to 40 km.

All the flight articles were tracked by Range instruments, including Telemetry, Radar and
Electro Optical Tracking System deployed by ITR and Proof and Experimental Establishment
(PXE).

The rocket systems have been developed jointly by Pune-based Armament Research and
Development Establishment (ARDE) and High Energy Materials Research Laboratory (HEMRL)
with manufacturing support from M/s Economic Explosives Limited, Nagpur. This enhanced
rocket system would replace the existing 122mm Grad rockets.

Raksha Mantri Shri Rajnath Singh has congratulated DRDO and the Industry on the successful
launch of 122mm Caliber Rocket. Secretary, Department of Defence R&D and Chairman DRDO
Dr G Satheesh Reddy commended the efforts of the teams involved in successful trials.
https://pib.gov.in/PressReleaselframePage.aspx?PRID=1730350&RegID=3&L D=1
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AT & 122 A FfoEw AFe F 3019
HEHIOT T Hheldrgden qaaTor foma

T IgEue AR Rew @rea (HImEE) F 25 FoF 2021 F 3P F R aT W/
ThiFd qieTr I (AMEEINR) H T ACE-R Udhe dleay (THEBRTA) § @l &7 &
fasfa 122 s Ffaaw Uhe & 3ed & FEol T qhaarg@s weror Fam 122 @
HfaeT Tdhe & IR Ioadd FEHIOIT A dlea]  FHY 3TFON & T GOT 7147 3§ qdagor
F et & w3t 3aedl F qU AT 39 @ F Ude HRAT AT G@RT SEAT F F fAv
fefa fre aw § 3k ¥ Tdae 40 frafier i gt aF & e 1 A IFA B

wdietor & R IR AR yE vs vemaReed weefeaedie (fivwws) qanr wuifa
AT THAD, TR U o difera For Reen afta a=w & 3uwwon g@rr a@sh
sfafafat « ¢ BFar T an

39 Ude RArea A qor Bya sl Rud v Sgawic tRifeawic (vamEs) 3k &8
vaelt RNTew REd daRed (Tadvaamee) @ @3Fd w9 & {Efa S = 31 suE
faator 3t & AW gFWIAE vewcafew RAfARs anrR @ daw ot ff ¢ ¥ I7 3=
e & e yormelr Aisar 122 A ds Ahet w1 FAEr A9

WA A Ty R A 122 A FRAR dde F awd wdieor W SaREeT e sa@
ST F qUE § ¢ W@ IFqEu va e femer § qfe qur Smdist & sreyer S Sh
Fcdler 35S oF 3 A qHETOT H AT AT & yITEt T JEAT A g
https://pib.gov.in/PressReleasePage.aspx?PRID=1730441
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DRDO successfully test fires Enhanced Pinaka Rocket

Continuing the development of Artillery Rocket Systems, Defence Research and Development
Organisation (DRDO) successfully test fired extended range version of indigenously developed
Pinaka rocket from a Multi-Barrel Rocket Launcher (MBRL) on 24" and 25" June 2021 at
Integrated Test Range (ITR), Chandipur off the coast of Odisha.

Twenty-five Enhanced Pinaka Rockets were launched in quick succession against targets at
different ranges. All the mission objectives were met during the launches. The enhanced range
version of Pinaka Rocket System can destroy targets at distances up to 45 kms.

All the flight articles were tracked by Range instruments including Telemetry, Radar and
Electro Optical Tracking System deployed by ITR & Proof and Experimental Establishment
(PXE).

The rocket system has been developed jointly by Pune based Armament Research and
Development Establishment (ARDE) and High Energy Materials Research Laboratory (HEMRL)
with manufacturing support from M/s Economic Explosives Limited, Nagpur. The development of
Enhanced Pinaka system was taken up to achieve longer range performance.

Raksha Mantri Shri Rajnath Singh has congratulated DRDO and the Industry on the successful
launch of Enhanced Pinaka Rockets. Secretary, Department of Defence R&D and Chairman
DRDO Dr G Satheesh Reddy commended the efforts of the teams involved in the successful trials.

~

https://pib.gov.in/PressReleasePage.aspx?PRID=1730354
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NARAM  Iead AT e

T A6 g18ToT fohaT

T IFTEUT U9 R Worea (SEn) & wiiedt e Rwen & fAew & 9/ @a
§U 24 3R 25 ST 2021 F ACH-R Tdhe diewl (HNIRTA) ¥ aor & Awfia R
Uhe & RAFART T GFH0T FT Fhaagags qheror Far ag qderor 3ifn & geu &
& ARENYT F ThIpd THETr I (EAHR) F fRar

TeTor F gReT 25 Ieoid ReThT Jdhel 1 diea fFar 1 O wF & 91§ td @enar
a7 & W% gafa fFar am adewor & Sl et 3egedt B giffe wv e ) sea
Ramer e Reesr 45 Bt aF #f gt W Rua @87 1 dg d&ar &l

30 e IEBM 3R g% U3 vawifdea veefeanie (fivaws) qarr aara & 39aor
AN, TR AR g siifewd ¢ Rvew F aRT Faft gaigo 9 o7 & 76

e Rrew & 70 Rua Iy sqqaue @ few gfasem (wamEimg) ik =9 st
WA HTHUT TANIRITET (CISTANRUN)GART HYFA T ¥ AWE FHAIAS UFHCAAeH
faffits, arrr & Agheaor gealer & ay ReEfa fFar mr 81 sea Rar o #&
ot g & waat F Se F AT AT B T ¥

W #N A Ty R A 3o Remer dde F a%a v89or o fzmEnt sk se@er
ST F qUTE q T W@ IqHu vd R Ramr & af¥m sk Samdast & arewar S Sh
Foler TS o awd Gaon A nfAe dAT F yarar i @I A

https://pib.gov.in/PressReleasePage.aspx?PRID=1730440



https://pib.gov.in/PressReleasePage.aspx?PRID=1730440

Tae EcoNnomic TIMES

Sat, 26 June 2021
DRDO successfully test fires enhanced

versions of 122 mm caliber rocket
Synopsis
Four enhanced versions of the rocket were fired from a multi-barrel launcher with full
instrumentation and they completed mission objectives, it said.

The Defence Research and Development Organisation (DRDO) on Friday successfully test fired
enhanced range versions of its 122mm caliber rocket at the
Chandipur test range in Odisha, the Defence Ministry said.
These rockets have been developed for the Indian Army and
can destroy targets up to 40 km, the ministry said in a o

statement.

Four enhanced versions of the rocket were fired from a o
multi-barrel launcher with full instrumentation and they
completed mission objectives, it said.

“All the flight articles were tracked by range instruments, M, M
including telemetry, radar and electro-optical tracking _=
system deployed by integrated test range and Proof and watch: DRDO  successfully —test-fires
Experimental  Establishment (PXE)," the statement extended range version of Pinaka rocket
mentioned.

Defence Minister Rajnath Singh congratulated the DRDO and the industry on the
aforementioned successful tests on Friday.

https://economictimes.indiatimes.com/news/defence/drdo-successfully-test-fires-enhanced-versions-of-122-
mm-caliber-rocket/articleshow/83849750.cms
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122 THUHA Hiae The & TsarF Joid Hl
HhedaT s IEET0T, STet fFaell § ARE &Tdan

V& HFAEIT v ARy Haae (HHAREH) 7 et & widlye gieror I H w9 122 R
FATT Tde & 3eedd I F GEHIVN FT Tl GOET 397/ HIET 7 v 97 H FgT fF 3
7Fe HRAT J=T F fAv RFRAT v a7 &
¢ el 1T Uy vd RAFw Wred (NAREAA) 7 qHar F ABAT F AR ghaTor
T & 3aar 122 A Ffas Tdhe & vsam & & vy 1 awa qdaior fFan #veg J
TF 9 #H Fgl & ¥ Udhe HRAT a1 F fav Jwfaa e av § 3tk T The 40 PR

dF & A&T FY A€ HT ThA B

T H FgT 1A fF The F IX TSI qoied H TH
A Al @ Q IUFOT F W GET IAT 3H %
e & a1 e & 3qgeal & qur fmam wdietor @
(deFas) q@mr S A, R 3N gawe SR
¢ Rvew afRa I 39aol g@mr @l 3319 @ 3 e
Rvew &1 ¢ g = am| =

Fe Rees 71 qor Rua e Rad v Saawdie weefemnie (L) arn agaa &
¥ fawfla a1 AW seaiae veacaflew AfAes, anrR F fatr gada F ar
359 Foll WHA U AT (TIETAIRC) | Ig Seetdd AUshe Yorrelt Hispar 122 fah
35 TFet i srE A

T #7A ooy R F YFAR B 5 Uke F T qHaon 9T SIS AR 8w s
Y qUT$ &Y &N IFqHU va R fFamr F aftg s S F areger sf S wdher
oS e gdiaTon A mfAd At F yurat fY @ A

https://navbharattimes.indiatimes.com/india/drdo-successfully-test-fired-improved-versions-of-122-mm-
caliber-rocket/articleshow/83849598.cms
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India successfully test-fires advanced version
of Pinaka, 122 mm caliber rockets

Indigenously developed by DRDO, the rockets were fired from multi-barrel Rocket Launcher
(MBRL) at the Integrated Test Range (ITR) on salvo mode meeting all the mission objectives
By Hemant Kumar Rout

Bhubaneswar: India successfully test-fired an advanced version of Pinaka rocket system and
122-mm caliber rocket from a test facility off Odisha coast. As many as 25 extended range Pinaka
rockets and four 122-mm rockets were launched in quick succession against targets at different
ranges.

Indigenously developed by DRDO, the /
rockets were fired from Multi-Barrel Rocket
Launcher (MBRL) at the Integrated Test
Range (ITR) on salvo mode meeting all the
mission objectives.

Defence sources said while 22 rounds of
Pinaka rocket were test-fired on Thursday, E! 1 : |'
three rounds of the same system and four
rounds of 122-mm rockets were tested on Advanced Pinaka rocket being test-fired from ITR off Odisha
Friday The enhanced range version of the coast on Friday. (Photo | Special arrangement)

Pinaka system can destroy targets at distances up to 45 km.

This was the first mission in the last three months and it was conducted amid the Covid-19

restrictions. “The flight test of rockets were tracked by range instruments including telemetry, radar

and electro-optical tracking system deployed by ITR and Proof and Experimental Establishment,”
said a defence official.

Pinaka has been developed jointly by Pune-based Armament Research and Development
Establishment (ARDE) and High Energy Materials Research Laboratory (HEMRL) with
manufacturing support from Economic Explosives Limited, Nagpur. The new rocket will replace
the existing Pinaka MKk-1 rockets.

The 15-foot long rocket weighs around 280 kg and can carry warheads up to 100 kg. The trials
were conducted with some improvements in the system making it more lethal. The unguided rocket
system can neutralise large areas with rapid salvos.

DRDO Chairman G Satheesh Reddy said the quick reaction time and high rate of fire of the
system will give an edge to the armed forces during a low-intensity conflict situation. The
development of the extended range Pinaka system was taken up to achieve longer range
performance, he added.

Developed by ARDE and HEMRL, the upgraded 122-mm rocket system will replace the
existing 122-mm Grad rockets. The rockets have been developed for Army applications and can
destroy targets up to 40 km.

Defence Minister Rajnath Singh congratulated DRDO and Industry on the successful launch of
both the rocket systems. He also commended the efforts of the teams involved in the mission.

https://www.newindianexpress.com/nation/2021/jun/25/india-successfully-test-fires-advanced-version-of-
pinaka-122-mm-caliber-rockets-2321443.html
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DRDO successfully test-fires indigenous Pinaka
rocket, 122mm Caliber rocket systems

The Defence Research and Development Organization (DRDO) successfully test-fired enhanced
range versions of its indigenously developed Pinaka rocket system and 122mm Caliber rocket
system
By Roopashree Sharma

The Defence Research and Development Organization (DRDO) successfully test-fired enhanced
range versions of its indigenously developed Pinaka rocket system and 122mm Caliber rocket
system from a Mult-Barrel Rocket Launcher (MBRL) on June 24 and 25, 2021 at the Chandipur’s
Integrated Test Range in Odisha, informed the Defence Ministry.

Both, the Pinaka and 122mm Caliber rocket systems have been developed jointly by Pune-based
Armament Research and Development Establishment (ARDE) and High Energy Materials
Research Laboratory (HEMRL) with manufacturing support from M/s Economic Explosives
Limited, Nagpur.

Rajnath Singh, Union Defence Ministry congratulated DRDO on the successful launch of
Pinaka 122mm Caliber rocket systems.

Dr G Satheesh Reddy, Chairman DRDO and Secretary, Department of Defence R&D applauded
the efforts of the team involved in the development and trials of the Pinaka and 122mm Caliber
rocket systems.

DRDO test-fires Pinaka rocket system: Key points

e Twenty-five enhanced range versions of Pinaka rockets were test-fired on June 24 and June 25,
2021, at Chandipur’s Integrated Test Range in Odisha. All the flight articles successfully
achieved the mission objectives.

e These enhanced systems of Pinaka rockets can destroy targets up to 45 km.

e Range instruments, including Telemetry, Radar and Electro-Optical Tracking System deployed
by ITR and Proof and Experimental Establishment (PXE) were used to track the accuracy of
target achieved by the flight articles.

e The Pinaka rocket system was developed to achieve longer-range performance.

DRDO test-fires 122 mm Caliber rocket system: Key points
e Four enhanced versions of 122 mm Caliber rockets were successfully test-fired from a Multi-

Barrel Rocket Launcher (MBRL) at Chandipur’s Integrated Test Range in Odisha on June 25,
2021.

e All the flight articles test-fired with full instrumentation successfully achieved the mission
objectives.
e Range instruments, including Telemetry, Radar and Electro-Optical Tracking System deployed

by ITR and Proof and Experimental Establishment (PXE) tracked all the flight articles that
were test-fired.

e These 122mm Caliber rocket systems have been specifically developed for Army applications.
e These enhanced 122mm Caliber rocket systems will replace the existing 122mm Grad rockets
and can destroy targets up to 40 km.

https://www.jagranjosh.com/current-affairs/drdo-successfully-test-fires-indigenous-pinaka-rocket-122mm-
caliber-rocket-systems-1624649522-1
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DRDO successfully test-fires enhanced
Pinaka rocket made by city-based EEL

Here is a good news for Nagpur. Defence Research and Development Organisation (DRDO) has
successfully test-fired extended range version of indigenously developed Pinaka rocket from a
Multi-Barrel Rocket Launcher (MBRL) at Integrated
Test Range (ITR), Chandipur off the coast of Odisha.
The rocket system has been developed with
manufacturing support from M/s Economic Explosives
Limited (EEL), Nagpur.

DRDO conducted the successful test-firing on June 24
and June 25, continuing with development of Artillery
Rocket Systems. As many as 25 Enhanced Pinaka ST - >
Rockets were launched in quick succession against targets at dlfferent ranges All the mission
objectives were met during the launches, read an official statement. The enhanced range version of
Pinaka Rocket System can destroy targets at distances up to 45 kms, it added.

All the flight articles (rockets) were tracked by range instruments including Telemetry, Radar
and Electro Optical Tracking System deployed by ITR, and Proof and Experimental Establishment.

The rocket system has been developed jointly by Pune-based Armament Research and
Development Establishment (ARDE) and High Energy Materials Research Laboratory (HEMRL)
with manufacturing support from M/s Economic Explosives Limited, Nagpur. The development of
enhanced Pinaka system was taken up to achieve longer range performance.

Rajnath Singh, Defence Minister, congratulated DRDO and the industry on successful launch of
Enhanced Pinaka Rockets. Dr G Satheesh Reddy, Secretary, Department of Defence Research and
Development and Chairman of DRDO, commended the efforts of the teams involved in the
successful trials.

On November 4, 2020, an important milestone was reached by the private industry in the field
of ammunition development and manufacturing. Six Pinaka enhanced rockets manufactured at
Economic Explosives Limited, Nagpur and co-developed with DRDO were successfully test-fired
at ITR, Balasore. Now, after seven months since then, successful test-firing of extended range
version of indigenously developed Pinaka rocket has been carried out.

Pinaka rockets were designed more than 20 years ago by ARDE and HEMRL laboratories of
DRDO. In last few years, Pinaka enhanced rockets have been co-developed under a development-
cum-production partner model with EEL, Nagpur. The Mk-1 enhanced rockets have 25 per cent
more range (47.5 km from 37.5 km) and 5 years extra shelf-life (15 years against 10 years) than the
earlier developed MKk-1 rockets. These also have a superior construction technique with changed
propellant casting, which leads to better reliability.

In 2017, Defence Acquisition Council had cleared a proposal to buy Mk-1 rockets from private
sector. The Indian Army was awaiting development of Pinaka Mk-1 enhanced rocket at EEL. The
company is making all variants of Pinaka rockets at its composite manufacturing facility at Nagpur.
Last year, it was also executing an order for Pinaka guided extended range rocket, which was
dubbed as a strategic game-changer for the country.

EEL entered defence and aerospace sector about 10 years ago. It makes high technology
missiles, space rockets, as well as other munitions. EEL also had signed a contract to supply 1
million modern multi-mode hand grenades for the Indian Army and the Indian Air Force.

https://www.thehitavada.com/Encyc/2021/6/26/DRDO-successfully-test-fires-enhanced-Pinaka-rocket-
made-by-city-based-EEL.html
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Sun, 27 June 2021
City’s Solar Group hits bull’s eye

with enhanced Pinaka rockets
By Shishir Arya
Nagpur: City’s Solar Group on Friday successfully test-fired enhanced range version of Pinaka
rockets, which has been co-developed by the company along with Armament Research and
Development Establishment (ARDE) — an arm of the Defence Research and Development
Organization (DRDO).
The enhanced range rockets can fire up to

45km as against the extended range version,
which can fire up to 40km. e
The successful test clears the way for the
company to participate in request for proposal
(RFP), which may be floated by the Army in
coming days for buying the rockets.
Solar Group’s defence business is undertaken

by its 100% subsidiary Economic Explosives The successful test clears the way for the company to
imi participate in request for proposal (RFP), which may be

lelt?d (_EEL)' . . . floated by the Army in coming days for buying the
This is the first private entity to have cO- rockets.

developed the artillery rocket system along with the ARDE and High Energy Materials Research
Laboratory (HEMRL). This means the company has invested into the development of the rockets.
Being a co-developer, Solar Group gets first exclusive production right for the system. The
company has invested around Rs45 crore in the co-development project, said a source.

On Friday, Solar’s 25 rockets of 122mm were fired from a mutli-barrel launcher at the
integrated test range in Chandipur in Odisha. The rockets fired in quick succession were aimed at
targets at different ranges. “All the mission objectives were met during the launches, the flight
articles were tracked by range instruments including telemetry, radar and electro optical tracking
system,” said a note shared by the company.

Apart from the 25 enhanced range rockets, four of Pinaka extended range rockets, which can
destroy a target up to 40km, were fired too. The mission objectives were met, said the note.

The two rockets are slated to replace the existing Pinaka MK1 rockets, at present being used by
the Army. The MK1 are also made by the ordnance factories.

The first stage tests took place during November last year. On Friday, the last stage of the
DRDO level tests were completed. Now, the Army can take up its user trials on initiating the
procurement process by floating RFPs.

The user trials are expected to happen after the RFP is floated. Being a co-developer of the
rocket systems gives an advantage to Solar Group.

The company, which has emerged as a major private sector entity for making ammunitions, is
also expected to hold user trials for 81 mm calibre of mortar shell in a week.

Solar Group, which has bagged the order to make the latest multimodal hand-grenades for the
Army, is also the first private company to make the product. The delivery of the first batch is
expected soon. The multimodal grenades will be replacing the World War 11 design M36 grenades.

https://timesofindia.indiatimes.com/city/nagpur/citys-solar-group-hits-bulls-eye-with-enhanced-pinaka-
rockets/articleshow/83853133.cms?from=mdr
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SIRAN3AT o N1 Wb F 3TAS I F1
forar awe alieTor, TeTE g1 AT & AGS

st 7 waT & B Rard v B varse et Tae fAaed § fFad I 40 FaiAier
&1 Rare Jidew (Pinaka missile) &t AeqS)-dver Wb diaqay & ST Sar &1

o Jf3RT dC F I TG TP T 3T H I Fhedrgds qar

o R vF B FarEe Jfeart de fAged &

o R ddew Ht HAq-dver e diqaw & ST Frar &

SR T8 Jeraere AR e dored (Hamdia) F S a¢ F g TR F vhga

qﬁm%(mﬁam)#ﬁﬁaﬁﬁmrﬁwa;m /

ERIOT T qdteror T mfeRE @& @ qFaR F s
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https://navbharattimes.indiatimes.com/state/other-states/other-cities/drdo-successfully-test-fired-the-
upgrade-range-of-pinaka-rocket-watch-video/articleshow/83850837.cms

Sat, 26 June 2021

ASITRT TMhe TUITY & TSI doted T DRDO o fHaT
THe GOETOT, T&TT HAT F T T &Y TETg

waaelt awaAle & RiFAT Rarer dae goned #1 AARGAHT 7 YFAR F T TORTOT 35T/ T8

T VT fAFRT e 4 gdle F¥ & TAFR) & TFe qUmelt FT qOaTT HifFT qE€ ¥

g TG Tl ghaTor I #H far aar #
By Amrit Kumar
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Q& § gaAgtar @@ fr N
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g T ¥ 3w § Naer
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12


https://navbharattimes.indiatimes.com/state/other-states/other-cities/drdo-successfully-test-fired-the-upgrade-range-of-pinaka-rocket-watch-video/articleshow/83850837.cms
https://navbharattimes.indiatimes.com/state/other-states/other-cities/drdo-successfully-test-fired-the-upgrade-range-of-pinaka-rocket-watch-video/articleshow/83850837.cms

T Bl H9rae S F A, 3AF gy RN F a7 W 3w Reed ) qamr 23w g1 o3w
8T 9UTell H1 LOC W AT i & #ASAG W a9 fham aram g

T&T FAr oF &) qUrE

U F & FA TSy RE A N Fhe F T THaT0r 9T NIRE3T FY T & g1 TE
T e AR e femr & afRe i st & srewer S wellr W & aderolt f
AhedT W T & gIrat Fr aer gl

https://www.jagran.com/news/national-drdo-successfully-tests-upgraded-pinaka-rocket-system-in-odisha-

21772393.html
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By Venkara Chari
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https://tv9telugu.com/national/drdo-successfully-test-fires-pinaka-rockets-490418.html
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DRDO gets another big success,
find out what's special

By Laxman Chaurasiya
New Delhi: India on Thursday successfully test-fired its subsonic cruise nuclear-capable missile
Nirbhay with a distance of 1000 km from the Integrated Test Range (ITR) at Chandipur on the
Odisha coast. Sources in the Defence Research and Development Organisation (DRDO) said that
the missile was test-fired from the launch complex of ITR Il at around 10.45 pm.

India’'s Fearless Missile is compared to the US Tomahawk
and Pakistan's Babur missile. Nirbhay, capable of carrying
up to 300 kg of nuclear weapons and equipped with state-of-
the-art technology, can also be released from the ground
surface, air and underwater submarines. According to
sources, the two-stage 'Nirbhay’ missile took a unique
trajectory across its route for purpose.

Being the same surface missile, it is difficult to identify
Nirbhay from the enemy's radar. Sources said the missile surrounds its target area for several
minutes and then hits the right place at the right time. Earlier in March this year, the Defence
Research and Development Organisation conducted a successful flight test of a solid fuel Ramjet
missile propulsion system from Chandipur Test Centre in Odisha. DRDO said in a statement that
all sub-systems including booster motor and nozzle-less motor performed as expected (due to flight
test).
https://english.newstracklive.com/news/another-success-for-drdo-successful-test-of-subsonic-cruise-
nuclear-missile-nirbhay-mc23-nu915-ta322-1167335-1.html
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DRDO #! frelt v 3ix werame, weaifas et
AT fAETS fsta 1 foFan awer e

ST Y Telat qTed) [AETEer gl ¥ FRT [ F GeAeT ¥ T3 & GErAAr FRwer 81
Al & Fgr B AaTEe 39 T F 87 F FF Aac qaF oxdt wr d
3 v gt aAT 9v @gt FE & et 81
Edited By: dg# glaRar
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BIST ST Waal g1 Al a FgT F aF ol arell 3@ b Rusa aF @89 § @e 3w Q@
TET 7 UF IHeqdr Taaredt ot

e # AT F TR A A REA

qAE W o arell AEET @ & FROT ey F AT F BR F ggAnen ARET ¢ &
X FeT fF AAET 39S 96T F AT F 5 Adc aF W) W@ § 3 BT T gHT W G
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afafaft # e & aed ARt A e F Refa e 3T Ry A g&afla e
qmi

https://www.tvohindi.com/india/another-success-for-drdo-successful-test-of-subsonic-cruise-nuclear-
missile-nirbhay-710598.html
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https://www.amarujala.com/india-news/agni-prime-missile-test-drdo-set-to-back-in-action-with-agni-
prime-test-scheduled-today-12-pm
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Indian, Russian BrahMos boasts total $6B
portfolio of defense deals to be signed in 2021

The joint Russian-Indian venture BrahMos Aerospace plans to sign $1 billion worth of new
contracts by the year-end, which will take the company’s yearly total to $6 billion.

“We plan to sign a number of contracts soon. Thus, our total order portfolio will amount to $6
billion by the end of this year,” a company spokesperson told Sputnik.

Most orders were placed by land forces, 40 percent, the spokesperson said. Navy and air forces
accounted for 30 percent of the orders each. At the moment the worth of BrahMos’ contracts
signed in 2021 is just over $5 billion. :

BrahMos Aerospace, established in
1998, specializes in producing cruise
missiles and supporting equipment, such
as launchers and missile guidance systems.

Earlier, there were reports that India and
the Philippines had signed an agreement
for a potential supply of BrahMos missiles that the Philippine government believes will boost its
coastal defense, Straits Times had reported.

The BrahMos is a medium-range supersonic missile that can be launched from submarines,
ships, aircraft or land-based platforms. It is considered to be the fastest supersonic missile in the
world that can achieve a speed 2.8 times the speed of sound.

The missile can be used for coastal defense and ground attack and is expected to boost the
Philippines firepower of the island nation as it faces hostilities from China, the Straits Times had
reported.

The name of BrahMos comes with the amalgamation of rivers Brahmaputra and Moskva and is
jointly produced by Indian DRDO and Mashinostroyenia of Russia.

“India’s missile development program has made sure that its missiles are upgraded and new
systems are also developed. BrahMos has undergone development through the early 2000s till date.
Its land-to-land, submarine-fired and now air-fired variants have been developed stage by stage.
Each new version has something additional compared to the previous version,” said a DRDO
scientist.

The Indian Navy indicted the BrahMos missiles on its warships in 2005 while the army began
acquiring them from 2007. After the Indian Air Force successfully air-launched a Mach 2.8
supersonic surface-attack missile of this category from a fighter jet, it became the first in the world
to do so.
https://eurasiantimes.com/indian-russian-brahmos-boasts-total-6b-portfolio-of-defense-deals-to-be-signed-
in-2021/

File Image: BrahMos Missile — Wikimedia Commons
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Deoghar airport likely to be operational from Sep

Ranchi: Deoghar airport is likely to be operational from September as the Union Civil Aviation
Ministry is chalking out a plan for the formal inauguration of the airport on September 17
coinciding with the birthday of Prime Minister Narendra Modi.

But Bokaro airport will have to wait for some more time.

BJP’s Godda MP Nishikant Dubey claimed that the proposal for inauguration has been
discussed with Union Civil Aviation Minister Hardeep Singh Puri who has been reviewing the
progress of development work of this airport. Puri had even visited Deoghar last year for physical
inspection of the construction work.

Once complete, this will be the second airport in Jharkhand after Ranchi. It will be capable of
handling flights including large aircraft and is expected to boost regional connectivity and tourism.

This airport is being jointly developed by the Airports Authority of India (AAIl), Defence
Research and Development Organisation (DRDO) and the Jharkhand government. Prime Minister
Narendra Modi laid the foundation stone of this airport on May 25, 2018.

Spread over 653.75 acres of land the project cost of this airport is Rs 401.34 crore. Its terminal
building is being built over an area of 4,000sqm whereas the runway is 2,500 metres long.

Meanwhile, the AAI has set the target to complete the remaining work by mid of August
including the approach road it has also decided to install a heavy solar power plant to make the
airport self-powered. The AAI has planned to use the parking area spread over 20000 square feet to
install solar panels.

But residents of Bokaro will have to wait for their airport. However, AAI in December last year
had initially planned to host commercial flights to Patna and Calcutta by the end of July. But the
Covid 19 pandemic severely hit the construction work. There were only 25 percent of the work that
needed to be finished. The construction work has been expedited once again and it is likely to be
completed by August.

The project includes a terminal building to accommodate 300 passengers, runway, apron and
taxi track for ATR-72 type aircraft.

After Deoghar; Bokaro will be the second airport set-up under UDAN, the centrally sponsored
scheme for regional air-connectivity. The airport is owned by Bokaro Steel Plant which is a
subsidiary of the Steel Authority of India Limited (SAIL). In April 2018, SAIL had signed a MOU
with AAI and the Union civil aviation ministry to develop its three airstrips namely Rourkela
(West Bengal), Bokaro (Jharkhand) and Burnpur (Odisha) under UDAN.

BSL too has applied for the aerodrome license at the Directorate General of Civil Aviation
(DGCA) which is very much required to operationalize Bokaro airport.
https://www.dailypioneer.com/2021/state-editions/deoghar-airport-likely-to-be-operational-from-sep.html
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COVID 19: DRDO’s Contribution

THE TIMES OF INDIA

Mon, 28 June 2021
DRDO’s drug lures virus by

looking like glucose: Expert

By Surendra Singh

New Delhi: Defence Research and Development Organisation’s drug 2-deoxy-D-glucose (2-
DG), which has been granted permission by drug regulator DCGI for emergency use as adjunct
therapy in moderate to severe Covid patients, was “initially developed to check the growth of
cancerous cells”. As 2-DG’s defence mechanism to check the growth of cancerous cells was the
same as depriving the coronavirus of glucose in infected cells, the DRDO decided to perform
clinical trials on this drug on the suggestions of its scientists after the regulator’s nod last year, a
defence expert revealed.

Former DRDO veteran Ravi Kumar told TOI, “Coronavirus uses glucose in infected cells as an
energy source to multiply. 2-DG lures the virus by looking like glucose, which the virus feeds on
but gets weakened and thus the viral load gets reduced in patients after some days of drug intake.”

In the 2-DG arm, a significantly higher proportion of patients improved symptomatically and
became free from supplemental oxygen dependence (42% vs 31%) by Day 3. Similar trend was
observed in patients aged over 65 years, an MoD statement said recently.

Talking to TOI, Praveen Chandra, Medanta hospital’s chairman of interventional cardiology,
said 2-DG has been tried till now on 15-20 patients in their hospital. “It has been quite good and
improvements have been seen in patients after its second dose”, he said, adding, “We have not yet
seen any side effects”.

https://timesofindia.indiatimes.com/home/science/drdos-drug-lures-virus-by-looking-like-glucose-
expert/articleshow/83908692.cms

Business Standard

Sat, 26 June 2021

Shilpa Medicare gains on DRDO
nod for manufacturing 2DG

Shilpa Medicare rose 3.85% to Rs 572 after the company announced that it had received an in-
principle approval from Defence Research & Development Organisation (DRDO) to manufacture
and sale of 2-Deoxy-D-Glucose (2DG).

2DG has been given emergency approval by the Drug Controller General of India (DCGI) for
COVID-19 patients in the country. Shilpa Medicare Limited is only the second company in India
to have entered into similar arrangement with DRDO.

Shilpa has been continuously striving to contribute towards the fight against COVID-19 and this
is yet another step by the company after its recently announced arrangement for manufacture and
supply of Sputnik V vaccine.

Shilpa Medicare is a global brand in manufacturing and supplying of affordable API and
formulation globally in different regulated markets.
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The company's consolidated net profit slumped 77.35% to Rs 7.83 crore on 5.44% decrease in
revenue from operations to Rs 208.03 crore in Q4 March 2021 over Q4 March 2020.
(This story has not been edited by Business Standard staff and is auto-generated from a syndicated feed.)
https://www.business-standard.com/article/news-cm/shilpa-medicare-gains-on-drdo-nod-for-
manufacturing-2dg-121062500587_1.html

Sat, 26 June 2021

Shilpa Medicare gets DRDO nod to

manufacture & sell 2DG covid drug

2DG has been given emergency approval by the Drug Controller General of India (DCGI) for
COVID-19 patients in the country

Shilpa Medicare on Friday announced that the company has received an in-principle approval
from Defence Research & Development Organisation (DRDO) to manufacture and sale of 2-
Deoxy-D-Glucose (2DG). § »

2DG has been given emergency approval by the
Drug Controller General of India (DCGI) for
COVID-19 patients in the country. Shilpa Medicare
Limited is only the second company in India to
have entered into similar arrangement with DRDO,
the company said in an exchange filing.

"Shilpa has been continuously striving to
contribute towards the fight against COVID-19 and .
this is yet another step by Shilpa after its recently DRDO's 2DG drug (DRDO)
announced arrangement for manufacture and supply of Sputnik V vaccine,” the company said.

Shares of Shilpa Medicare were up nearly 4% at ¥572.6 per share on the BSE.
https://www.livemint.com/companies/news/shilpa-medicare-gets-drdo-nod-to-manufacture-sell-2dg-covid-

drug-11624603747055.html
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HTFHIST SAIET TaTe $ §§ efeer
Tl 300 ¥3 FfAE IFUAE H 99 W IRAS AR TAiE H YFAR F1 RET §H
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FE G@H TE WE| 3T INFHSA TAE T AE dF BT FT FAFAT A BT HIA @ AT ¢l
UHIR H Fag IR A A7 AT 3eqde Tgd T A deaed o qeier do7 st 9
do A IrFdee A AMew Fr R F AMT Tarw @ 1) Eewardd s gaw
AT A TarT & R Awe W B STog & a8 H FaAFerer Far oI

https://www.livehindustan.com/uttar-pradesh/bareily/story-oxygen-generator-plant-testing-4159513.html
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MM Ot Srem Afer RfFcaeT & gEey TS vaie TN e @@ & @ganeih
HUA! A g FARE 3w B A Ay 7 FT g 7 ¥ W R B

qadl @ 1 A A dE A e i freaa 7 T, sEF AT EER @ AR @
AT ST @ AFESA Tl F AT [Woalk & s &1 g877 sft 3m 3w 1 59 v
fareiR agaet TaAvTEsm$ A w4 W @ g1 HdeaAst & few $AR e @ gEh gite
Al 38 qar, BF e o9 sevard # 160 35 F e sifedias oo W@ FqEue v
R e (N3RS demwIm| AR B U W H W 500 ARFA AT A
T A e dift Rt § A sl colics Tt d9 BIEeX Siew Y Jiwrdier
HCATS FI qTell dahelles X IR ¢ FAN F (AR & o codic W F9 80 o
FYY T @I AT Jg NUAFI 5 F ghm|

forer AT 3gdare 100 33 #1 cdie Joa A SFae Rfae sShfAaRer sue geew &
auﬁ%luﬁqgﬂw?rmaﬁaﬁrmaﬁm?ﬁmmmﬁmsﬁwéﬁmm
A 7 g€ FT AT 31 F0 39 T ¥ 3’ FAHFY 97 15T FFH O @, AOfF W AS W
Wﬁm@w,wsﬁﬁﬁé\mmm%l HET TS dF TgT JFdterel ooe
F FH G0 & I A 37AG Jar$ T B

forem gew Riffrcarerr # 160 3R e Afem segare & 100 95 F fav sifrdfee care
SN T FITH AT I F AAAT AT @ T TS YT & 74T B

https://www.livehindustan.com/uttar-pradesh/bijnor/story-oxygen-plants-will-be-set-up-in-both-district-
women-39-s-and-men-39-s-hospitals-survey-started-4165645.html
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9oTe: ARFA TS & fow saer 75 divaw
T, 39 AT A 1A 6 Rerad

—

FolE & Hd d% FH ol H 3c9ad Y% FA & R

Fifas # ekt aae & Fued F fav g F g # dar

farar

F@AS-19 A AN T87 T Pvea A dIRAT F Tea AT FATT &1 IcUET Te= &
T 9@ TER A IR F JAE F JT aF 75 IR WR Faor sae (feww) e
T P e WRER F1 woe FQ@ g ATT AT [E mgee d g F @i
fasmat 1 3T AE F AHT IF A caAie @A AR Naw ww A F7 s wR sk ey
gaaa F@ F s R &1 550 7s7 A @y geuEt § A sedes aoad #
wor qft g flwe carel @ wmver 3R s 3 Rt o g & AT s w1 3=w
T afarer AT F sregarar FI@ gU AET FRT FA FEAa JOERAT F Rema § &
verel F T ¥ geo A @l afaRRfaAt @ 15 g aF qu G e, @iy caret #B
AT 3R g7 o FT F0T 25 TS dF QU fHAr S 7
Acad ¥ v Az FNFH fgFa FA F it Fen FAeew F For F gA® FEE AR
fafa &7 & SEFEdl 3Udey FEW F AT TAF BT FT F FRUT I FA™-T AT,
fowdt B faew, waft Alser ey, 9 FA arell woilft 3R sregare guRdse afae g

gfafger 50 el TS 3cutger 1 a1HAdT

Semqfet va FaTear famer & g wfRe sufla qeEr, St ST F SEfee gaud 99 F
vw 3t § & A7 aRE # A & 9one F e SR sk g # 1400 e i
e (vardiesr) & aiwar @ 39w & fldw coe §l HRT @R fB IR & J'T dk W
T & AfdFd @dal 3R SaT 3vuael § v 42 cae e Fo av § Jafd Rt
weifaal/fash gemst & Uew & v 3t 33 ool f sygeyr A ¥ I wEr F swd U
T HTFHSTA 3cUTesT &TAdT Ufafes dedles 50 Hifew e & 31f9s & smwan)

¥g & carel 1 w1sE 10 JATE aF g HR

A & garm = & 9w feae cae ged @ TR P s ge § S el adewor &
relleT §1 3T UiT odie TURT w9 F AT dge IR & N aF § 3R M3rAEt # 37
Tdfe aXarel, BRARE, RIS, FRYEr 3R a@are & oo & R & drn T g

TATHUIE, ST R PR & Toel F AT gge R FA aell tF FRieR vl 8, &
rdic fFT T FEt F 10 JA§ aF @ FA F AT Fa1 ¢ wAwIwHs F AR IR By
90T R & 9RT @ER F tarel & AT gz AR F et gt a1 iR aaa #
R F AT Fre)

https://www.amarujala.com/chandigarh/punjab-news-75-psa-plants-to-be-set-up-for-medical-oxygen
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DRDO on Twitter

& e v

#WATCH | DRDO successfully test fired the extended-
range version of indigenously developed Pinaka rocket
from a Multi-Barrel Rocket Launcher (MBRL) on 24th and
25th June 2021 at Integrated Test Range (ITR), Chandipur
off the coast of Odisha.

00:00:034

6:47 PM - Jun 25, 2021 @

23



Defence News

Defence Strategic: National/international

% Press Information Bureau
Government of India

Ministry of Defence
Sun, 27 June 2021 3:02PM

Raksha Mantri Shri Rajnath Singh interacts with 300
veterans in Leh, as part of his three-day visit to Ladakh;

Reiterates Government’s commitment towards ex-servicemen welfare

Raksha Mantri Shri Rajnath Singh interacted with 300 veterans, including Ashok Chakra winner
Naib Subedar (Honorary) Chhering Mutup (Retd) and Maha Vir Chakra winner Colonel Sonam
Wangchuk (Retd), at Leh, Ladakh on June 27, 2021. In his address, Shri Rajnath Singh lauded the
unparalleled dedication of the veterans in ensuring safety and security of the nation, reiterating the
Government’s commitment towards the welfare of the ex-servicemen. He said Prime Minister Shri
Narendra Modi’s decision to roll out ‘One Rank One Pension’ scheme, ending a decades long wait,
was a testimony to the Government’s unwavering commitment towards the welfare and satisfaction
of the veterans. “Our aim is to take care of you in the same way as you all have taken care of the
security of the country,” he said.

Listing out other measures taken by the Government to ensure the welfare of the veterans, the
Raksha Mantri said a number of steps have been taken to address the issue of resettlement,
including organising job fairs through Directorate General Resettlement, in which a large number
of veterans were given employment. He added that a number of online services under ‘Digital
India’ have been introduced for the veterans. These include launch of ‘e-Sehat’ portal to
provide tele-medicine services, especially during the ongoing COVID-19 pandemic and the
introduction of Interactive Voice Response System (IVRS) to address the problems faced by the
ex-servicemen.

Lt Governor of Ladakh Shri RK Mathur, MP from Ladakh Shri Jamyang Tsering Namgyal,
Chief of Army Staff General MM Naravane and General Officer-Commanding-in-Chief, Northern
Command Lt Gen YK Joshi were present on the occasion.

Later, Shri Rajnath Singh met the elected representatives of Ladakh Autonomous Hill
Development Councils, Leh, Kargil and officials in Leh.

Earlier in the day, the Raksha Mantri reached Leh on a three-day visit to Ladakh. During his
stay, he will inaugurate infrastructure projects constructed by Border Roads Organisation (BRO)
and interact with troops deployed in the region.
https://pib.gov.in/PressReleasePage.aspx?PRID=1730689
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& 7 At Tererry R F degrE A v e fead
I & SR o A 300 qd AfAFl F @iy arada A,

qd dfAw! B SoE F GG TER FI GGG GBS

T w7 A goeny g & Rarw 27 @, 2021 F deg@ F A7 F T T [{9ar ane
AR (Ae) BRTT F=gu (@afaga) R AgER 9% RSar Fda Waw aergs (Farfaga)
AT 300 g9 ¥t F Wy Aahd A 3R G A o qoery A A q@ s F
Fedor & gfd WHR H1 gfdaeyar A Qe §U I5g H AT WK T gARad @ A
3% ERANT FAYT F FEAT FI Il FaT B TUEAA ot Aty A F GAF G FAAR
FT FATCA FA U a8 ¥ a1 Yol A1 & X 1 e qF Al & Feaor 3k w@qfee
¥ gfar FRER A Irge wfaaeuar F YATT g1 3egia FeT fh gART AHae e o 3 aE
¥ T @1 § W ot 3T @l F Aer i GaTw F oA @ g

@ dfawt A wa = ghalaa & § [ TR @ e v e 39t #1 3emEor
& U W& I A e & qAew & A § FAME F QU I3F FeaAr sorw AC §, e
qAa AgIeRed ¥ ATETH ¥ UsOIR Adl & Joe afaer ¢, o aft dear & @
s # AR Rar mm 3= Fer F @ dfw & v Boew B & Twa w%
FieTemgeT QAT & A 7E § g9 AT 77 § 9 W@ F3-19 A & ke Th-ARfa
AW Yo FA & AT §-Fga diea F1 YoRer AR qF It A goreansd & gawe & Qe
sufFe afgw Reviw R (arddames) 1 e afae g

W HAW W dEd F AfFedic Taei st IRF AR, degr@ § wrae A s (it
AFTAT, VAT GHE Sl A TH aqor 3R 3q8 FAT F ToRel A pa-FAET-ga-Ae
Affeae STae ar$ & el sufeya &

g # Nt veey AT 9 agg@ WA 9dd REw aRwe @, srfe § fAeifRa
vfafafeat sk aF & sfeRal & gemwa #

AN UEA W FA degE A A REww A W AF WA A9 A F R 3 W
¥sF weroer (NI qarr AT gt rer aRsemst w1 3q@rea w3 3k a7 # daa
dAF & Ty FIada F3A)
https://pib.gov.in/PressReleasePage.aspx?PRID=1730737
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Raksha Mantri Shri Rajnath Singh reviews progress of
construction of first Indigenous Aircraft Carrier at Kochi;

Terms IAC as a shining example of AatmaNirbhar Bharat
that will secure India's interests in maritime domain

Raksha Mantri Shri Rajnath Singh reviewed the progress of construction of first Indigenous
Aircraft Carrier (IAC) built by M/s Cochin Shipyard Ltd., at Kochi on June 25, 2021. Shri Rajnath
Singh was accompanied by Chief of the Naval Staff Admiral Karambir Singh and Flag Officer
Commanding-in-Chief, Southern Naval Command Vice Admiral AK Chawla. The Raksha Mantri
visited the construction site and was briefed about the successful Basin Trials completed during
November 2020. He was also appraised of the progress achieved on integration of a number of
other navigational, communication and operational systems since then, as it prepares for its maiden
Contractor Sea Trials (CST) which is expected in the forthcoming months.

The IAC would be commissioned as INS Vikrant in the first half of 2022, which would be the
most potent sea-based asset. The ship shall operate MiG-29K fighter aircraft, Kamov-31 Air Early
Warning Helicopters, the soon to be inducted MH-60R multi-role helicopter and the indigenously
manufactured Advanced Light Helicopters. It would offer an incomparable military instrument
with its ability to project Air Power over long distances, including Air Interdiction, Anti-Surface
Warfare, offensive and defensive Counter-Air, Airborne Anti-Submarine Warfare and Airborne
Early Warning.

During the visit, an exhibition showcasing Indian Navy's various ongoing innovations,
indigenisation and operations aligning with the nation's fight against the COVID-19 pandemic was
also organised for the Raksha Mantri. The major exhibits included the Oxygen Recycling System
(ORS), which is currently under clinical trials at Sree Chitra Tirunal Institute for Medical Science
and Technology; Navrakshak PPE and masks currently being used in PM CARES Hospitals;
Remote Patient Monitoring System and several such other innovations which had provided
affordable, effective and user-friendly medical solutions. The Raksha Mantri was also apprised
about the assistance rendered to civil agencies such as the Fire Safety Audit of hospitals and
specialised training on PSA Oxygen Plants in addition to an overview of the Samudra Setu Il and
Oxygen Express Operations. The Raksha Mantri also interacted with 10-year-old Veer Kashyap, a
student of Navy Children School Kochi, who had won the Pradhan Mantri Bal Puraskar 2021 for
developing an innovative board game 'Corona Yuga' for educating and creating awareness about
the pandemic among the public at large.

The Raksha Mantri was also informed about the activities being conducted and planned by
Indian Navy towards ‘Swarnim Vijay Varsh’ being celebrated by the Armed Forces to
commemorate the victory of 1971 war and ‘Azadi Ka Amrit Mahotsav’ to commemorate the
75" anniversary of India's Independence.

Shri Rajnath Singh also visited some of the training establishments under Southern Naval
Command and appreciated the efforts of the Indian Navy for continuously providing professional
training not only to the Officers and Sailors of Indian Navy but also to friendly foreign Navies even
amidst the COVID-19 pandemic. He interacted with the officers and sailors of the Kochi area over
lunch traditionally called 'Barakhana'.

The Raksha Mantri expressed satisfaction at the progress of construction of Indigenous Aircraft
Carrier, describing it as a shining example of ‘AatmaNirbhar Bharat” envisioned by Prime Minister
Shri Narendra Modi. He stated that IAC has nearly 75 per cent indigenous content - from design to
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steel used in construction to key weapons and sensors. He recalled a recent approval accorded by
the Defence Acquisition Council for RFP of Project 75-1 under the Strategic Partnership model,
which will give further fillip to indigenous development of niche manufacturing technologies.

Shri Rajnath Singh highlighted the combat capability, reach and versatility of the aircraft carrier,
saying that it will add formidable capabilities in the defence of the country and help secure India’s
interests in maritime domain. Appreciating the fact that significant progress was made on the
construction of IAC despite COVID-19, he said the commissioning of IAC will be a befitting
tribute to 75 years of India's independence.

The Raksha Mantri reaffirmed the Government’s commitment towards a strong Indian Navy,
saying that “IAC and Project Seabird at Karwar, which will be the Asia’s largest Naval Base, as the
examples of our unwavering focus”. He listed out the measures being taken by the Government to
modernise the Indian Navy, with emphasis on indigenisation, which will enhance the Navy's
operational reach and prowess. He assured all possible support to the Navy for bolstering their
operational preparedness, saying that a strong Naval force is crucial for peace, security and
prosperity.

On the Galwan incident, Shri Rajnath Singh said Indian Navy's proactive forward deployment
signalled that the country wants peace but is ready for any eventuality. “Indian Navy remains
poised and combat ready to tackle any challenge,” he said. The Raksha Mantri reiterated the Prime
Minister's vision of SAGAR (Security and Growth for All in the Region) and the wider goal of a
free, open and inclusive Indo-Pacific to ensure peace and stability in the region.

The Raksha Mantri lauded Indian Navy for its contribution in the fight against COVID-19 -
from bringing back Indian citizens from overseas during Operation Samudra Setu | and ferrying in
Liquid Medical Oxygen from abroad during Operation Samudra Setu Il - despite the danger of
spread of the virus onboard warships. He also commended the Search and Rescue (SAR) efforts by
Navy during Cyclone Tauktae and Cyclone Yaas.

On June 24, 2021, Shri Rajnath Singh had visited the Karwar Naval Base and reviewed the
progress of ongoing infrastructure development under ‘Project Seabird’, as part of his two-day visit
to the Southern Naval Command.
https://pib.gov.in/PressReleasePage.aspx?PRID=1730269
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&1 7 ot oy R 3 FITT & o7 wEGeef
QATaRES Od & AT 7 1 gafa i gHer fi

A} TSI Rg 7 wadelt RAmTaw® 9ia &t AR HRAT FT
UF WTASR 3GTeR0T JaraT St AHET 87 & AR ¥ fRal # v Faw

T #7Ar S gerery g & 25 S, 2021 B PR F A9 Frde Ao *fdes @rr
AT vy Tagelt RAEaEs Oa (ardvd)) & @AAr fr gafa i g#@aw i sh oy [Ve
& wry A v TsfAte FEdR T AR wow Aifhaw FAifET g e, gf@oh e
FATA I3 TSRS T F Gmgar st ) 8w 7 A [AEvr e #@1 gho R sk s JawR
2020 ¥ 2R QU T AT wHA I T F AR F FIwFH & T a9 ¥ FE AT
dtagsr, ¥R IR aR=rea gonfadt & vhEor W oEfe Ay 7§ gorfa F aR #H ot 37 qarn
T, FIfF saR @ et RAwERE 99 & TuH Fiewe @ cwew (Hugd) @ Sl @
¥ e smme wdat F g snafae #

Tagelt Rewawes dfa #2022 # gged oA H ISvaH Rwiad F v F AGer F
FoRE B Sean, S w9 A wed afFquel oRwefy gt @@ SEer Re-29F a@s
faaTe, F@AE-31 AR 3relt aTfear gefidicext F1 HATeeT FWM, e & THTT-60R Fg-S{fAR
gehieree 3R Fager AT 37a1a goF Fellwrcet &t sft swef anfer fmar soem @7 &« gt
W Ay AfFd F WoTE FA A GAA F WY TF AJAANT AT 3T gen A ag
waRalet 3relt arfefer enfaer §

I & SR W& AN F AT andT A F faffew i qarr, wadefeor s g
B FERT WA aell TF g F1 Y aree R v wedel # sitwdise
fafFes Rvren (G afda a1, AN gdae # s e feas $eéege oR aAftwa
EH U3 FAeist H dAqrfas qdeo & dEd ¢, adAe A fivd FI 3Tl F gwaaA
fFT ST W dAaverd N 3 #h; R#Ale 9o AR fed ik W@ &8 379 JarR
Seela froerreh, wome sk swarrdat & g Rfecar gamne gem fren @ @& #@
Rfde w&iffat w1 & IR o gergar A svvaral F P graw it e sk deae
tFdiore waA o Ry wflraror & sramar @A Ag |1 AR e T AR & AR
# oft Irgarad FIAT AT @T FA A AN Rogew T FRT F o 10 affy A Feaw § o
a1, Sl 92 e W F9dT F T #7eER F I F IREdr ¥ 1 F QT
g S A7 B For RFERAT w9 F AT gureenh arer EER 2021 Sfrar i

T #AN B 1971 F Iy A Sfid F 3UeeT F WA Tl G@RT AAC o7 7 @i e
T R oRa A Iremer A 758 a¥es F IqART FH IS FT HAT AgeHd' F AT qRAT
AT ganr arfara afafafesy & ar F oft aarr T
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st oy Rig A Aol A FAw F dgd Fo wieror yfasemt F ot gl R ik
FfAe-19 AgAN F fiT st 7 Faa ARAT AT & FRFRA ik st N sfeds B
el AldaEt Fr ot aemarR AT IR yEm FA F v aRdAT Alder F g @
AT F| 37l IRIRF T F 'TREET Fg A aId QU & Aol W Fifed &84T &
IRt ik afdst & a1y aaha fi

Wl Fh 7 T Raeaes Oa F @A fr g W@ @AY FFd A gU s qurER
it Tew A @R IRFod WA dRT F1 AT JwTET 3T TARAT IFA FeT
ot Reeaes Oa Bena ¥ ae [Avr § sEaEe e e Wi aw 3 v sand
g AW dF rerer 75 gfaea Fael et & 941 §1 3o WeifaE AR AlseT & ded
Waee 75- F IRCEH F faw tam srfeger aRwg ganr g & & & o5 Al : g e
Y smen RfAEr iRt F el Rem 3k g &

At oy RE F RAAears da f Jaus aaAdr, 9§ AR agad gfasm @ g s
gU FeT & AW au A W F (A FACC 9% AN I FAN 89 A R F Rl B
AT FF # wgg P FfA-19 & s Tl Reeaes O (i) F R w©
HEAQOT FaIf A FAEAT FIA U Igial Hel T IETH $T FARG a1 6Rd A Amer &
75 Wil % AT e TFA g

Tl #ft o Uk Ao AR AR & 9fd TER Hr gfdeeyar F1 I 0 g e &
"I AR FRAR F Newe d9s, S R F1 we@ 931 A¥fAF rser gem, FAR aree
WIHH F FEEOT §1" 3ol FARRfaIoT W SR T §U HRAT AR & amyfaheor & A
TR garT e o @ 3urdl 1 Fehaey fhan, Fraw A9en i de7 3w gaeh oga ak
Flerer # e gl 3o AT F 3AA 7w FARAT F FAGGT FA F AT W GHT A
HT RIS T §C FgT o enifar, FRaw IR TR F AT wF FAoey ANfAE a@ Ageaqr
gl

T "I A geAT W A Ty RBE F F81 F AR A & afpa 3w dardh @
Tha fAear § & o oifa aar § afFa @iy & R s Rufa & e IR 1 3=
"HRAT AT fRelt ot gl @ faved ik gEEer F@ F AT dAR ¥ @ AR & aen
@7 # Wit & v grar dk Rem) § gueesh & femor sk a7 & aify il R
giaaa & & v & w@das, ga ik gl Re-yea & =amas aea 1 e

Wl #7N A FAS-19 F @ere a3 & Aeree & Ao e 799z 991 F ke gegaat
W IR & hoe F1 TaW g & drase Al ¥ dRd aeiet # amw a3k sitaee
Tz AG-1l F R Rt & oo Rfvc siFds & a a6 dRdT Far f e #)
38l gard died IR Tward I F R AT garT @9 3R 999 (TAUIR) & g9l
&1 off WEe #l 24 S, 2021 F s vy RE 7 FRAOR AdAfAF w33 w7 Gl B sk
gfaolt Alaar waAET A g ) Radiy aor F W F w0 F IRASr A9 F dEgd I @
gAY o & fawre @ yarfa v wedew #
https://pib.gov.in/PressReleasePage.aspx?PRID=1730413
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Army Chief visits Army training command at Shimla

The Chief of the Army Staff, General MM Naravane visited the Shimla based Army Training
Command (ARTRAC) on 25 June 2021. He was briefed on a range of issues including strategic -
military futures, doctrinal corrections, operational challenges and preparedness, technological
infusion and training pedagogy.

The COAS was apprised about a number of initiatives being undertaken to maximise the
effectiveness of the Indian Army and steps taken to make professional military education (PME)
more contemporary and responsive to current challenges.

General Naravane also called on His Excellency Shri Bandaru Dattatraya, the Hon’ble Governor
of Himachal Pradesh and discussed issues of mutual interest.

Later, the Army Chief and the President Army Wives Welfare Association (AWWA) interacted
and honoured the Next of Kin of Sepoy Ankush, Sena Medal (Posthumous), who had made the
supreme sacrifice during the Galwan standoff on the Northern borders in June 2020.

The COAS is scheduled to return to New Delhi on 26 June 2021.
S— T

https://pib.gov.in/PressReleasePage.aspx?PRID=1730315
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T 97G F A7 & Qa1 F yiAeror FAE F1 Sk FFar

YT THE T TH TH a9@0r & 25 ST 2021 it Roven ua et e wais (i)
w1 gkt framl 3 weReE dew afesy, dquifas gur, v awfdae wedt gHlfdar @
&ard, siefarhr wamaer s yferor ke #§ fwat & srgera T

T IHAE F g A1 A YA STAAT G F e 7 FE gz 3 Al gt @
Avey & AT R de7 Ran (Awad) N w6 30F gHSAF T F AF ORI
FeAl & IR # T I

SR FE0r 7 RATTT g2 F UsuTer s d3% g A ot Fgorwra A #R e Ra
¥ Hgal gT == # |

a1g # e g AR AT argew daha THIfATAe (USedEedu) IegaT A Farhd A 3K
AU sper & fawe oo & da1 Asa (FONRE) § g Fam o7 2020 F 3
AT T Frerarer A F SR wafew afaee & A AT 37 Fe1 9eF ¥ FEAfaa B
|

AT GHE FT 26 ST 2021 F1 a§ el dlear w1 F w7 7

https://pib.gov.in/PressReleasePage.aspx?PRID=1730434
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Western Air Command Commanders’ Conference
The two day Station Commanders’ Conference of Western Air Command was held on 24 and
25 Jun 21 at New Delhi. Considering the ongoing pandemic, the conference was conducted in a
hybrid mode where a few of the commanders attended through video tele conferencing. Air Chief
Marshal RKS Bhadauria PVSM AVSM VM ADC, Chief of the Air Staff (CAS) was the chief
guest and was received by Air Marshal VR Chaudhari PVSM AVSM VM, AOC-in-C WAC.

The CAS during his address emphasized the need for critical analysis and measures to enhance
Op preparedness, further improvement in maintenance practices and ensuring robust physical and
cyber security. He directed the commanders to ensure that the operational readiness of all
platforms, weapon systems and assets are kept at the highest level.

The CAS appreciated the swift response and high commitment shown by all bases in WAC in
the recent standoff on our Northern frontiers despite the constraints posed by the ongoing
pandemic. The CAS complimented the response and efforts of each station in initiating tasks
related to COVID-19.

He also appreciated the aerospace safety record of WAC and urged the Commanders to continue
their efforts towards a safe operational environment. He underlined the future of IAF by enhancing
operational capability through force structuring along with self reliance and indigenization with an
aim to transform the IAF into a potent Aerospace Power.

W w

= P

https://pib.gov.in/PressReleasePage.aspx?PRID=1730345
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qfREH 9 FATT A FASU FT GFAA
qREHA A FAW F FASU F A Radw AN 24 wd 25 A 21 W Ag feeh
# Irafaa frm wm Ffds #emd § gad I wEAET BT w0 & rfea R arn
oo g5 Fait AW FART @ e # afde gul ge Ffad v @ie A
Ty AR R acifan wwr Rffe dar Aza afa RRse @@ @@ 9y
eTT Az, T, A Jerr IreqeT H IFES IRGA T FAT F Y FBE FAS-ZA-AE
TR AR 9w 1@ Sl we R{lse dar Az, afa fARse da1 Az, ag da1 Azd @
$r TSI
A AT HEFET A IS AT H rger feawor Rk whvaras ARt Ft sewd = F
3UrE, @@ & alilel # gur 3R Iy adfad vd Wiged et A aRdSdr Woad
feam se FaAs # welt cewlAd, e yorell 3k oRwuReEt i sew TR W
fFarcas daRal & gaftaa #@ F Bdr R
#eARY A1 gAlfadl & aracg off 37l @ W g & F N T F @Ra gfafear sk
3o §AYOT & Yo & AT gy dar ewat A qREAW Ay FAW F @t gy dan
yfasarel $T TAAT HY| TG JAT IJeFAT A Fifas Gaeh FEAF F QAU 9@AF T F @yt sk
T arv Frt fr wEeT A
3R UREH A FAW  F 3@ ganr W # Mt g #@r 3k
aft FASN  WAT @fFaTewd:  aaEer & AT AR oI w A WS wOIdaE
frar s ey da1 F waifa@ seaRer offd & oReda & @ew & @ mew
fsiar 3R sIRaoT & AfFd FEe @RI A9l WiRATCAS AT A Sed §U HRGT a1y
V1 F sfasy F gorel Taq= W AR fe=m
___ —
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Integrated bilateral exercise of Indian Navy and Indian
Air Force with US Navy concludes in Indian Ocean Region

The two-day integrated bilateral exercise between Indian and US Forces in the Indian Ocean
Region concluded on June 24, 2021. Indian Navy along with Indian Air Force participated with US
Navy Carrier Strike Group in the exercise.

The exercise has been a key enabler in building
interoperability and  strengthening the  defence
coordination between the two nations and witnessed high
tempo-naval operations at sea. These included intense air
dominance exercises, advanced air defence exercises,
anti-submarine exercises, tactical manoeuvres and cross
deck helicopter operations.

Participation of Indian Navy in the exercise included Guided Missile Stealth Destroyer Kochi,
Guided Missile Frigates Teg, maritime air dominance fighter
MiG 29K, Long Range Maritime Patrol Aircraft P8I, Seaking 42B and Kamov AEW helicopters.
The IAF hardware included Jaguars & Su 30 MKI fighters, AWACS, AEW&C, and Air to Air
Refueller aircraft. The US side was represented by the Nimitz class aircraft carrier Ronald Reagan
with her integral maritime air element comprising F18 fighters, E2D AEW&C aircraft and MH60R
ASW helicopters, Arleigh Burke class guided missile destroyer USS Halsey and Ticonderoga class
guided missile cruiser USS Shiloh.

The exercise has been another milestone in strengthening cooperation between the two countries
and reinforcing the shared values as partner militaries, in ensuring freedom of seas and
commitment to an open, inclusive Indo-Pacific and a rules-based international order.
https://pib.gov.in/PressReleasePage.aspx?PRID=1730308
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AR AT AR SR arg@e F1 3R Alter &
w1y g ATRR & # v gfavsr v @I

ffe AR &7 # AR 3R IARF et F fiw @ Rada vhiga afweir s
24 (A, 2021 Y WY EIHT| HRCAT AT A HRCAT T Fa1 & TH Ao 50 A A
AR AT F FRIT THF 0 F Fmy smr fowm)

Ig geursarw gt qut F T FRFATIAIAT F FTUAT FA IR @ FHeAT F A
A F FTO Fgeaqot @1 ¢ 3R 50 et woe & soa afy-aRifas wffet w1 waree R
AT FAH a1 TI[cd AT, Seoicd ATY T&T H$ATH, Uaagedl Uef 3ramw, FARe geumearw
AR FA 3F Fellprcex ITRAT AT T

TSI # AT A 1 3R & TSz AwEa
Hega wR siAaw wEeX B 29%, ot gt &1 |
gad et Rwer digams, d@fFwr 42 sk wEa
U$seey gelldhrocy AR ¥ WA ary dar i IR A
SAR 3R gEs 30 wHFAE FEE A, IaEd, Tsseeq U3 W AR TR T v R
Rae e 4 3ARe i v & AR Aot & RAEaREs 9a Aaes P F awr
THIFd UH-18 a3 A, $23t vsseey U3 W e 3 wHUE603m vuassey gefieTeey,
I 9% FoaTH MMESE AR RAvaws guawy el AR eEwlEster Faw eSS AaEd
ol Juaed ofie anfAe

I e et At F fiT g A AGEg w6 AR WHER AT F w9 A @S qeAr
N AAGT F, Tl P F@aaar AR gelt, gomaeht fe-wera sk e smaRa sawrsdar
ey & i gfdaquar gaftaa & & v Ak Aia F1 9o @ R
https://pib.gov.in/PressReleasePage.aspx?PRID=1730436
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INS Tabar deployed to participate in joint exercises
with friendly Navies in Africa and Europe

Towards enhancing military cooperation with friendly nations, Indian Naval Ship Tabar
commenced her prolonged deployment on 13 June and will visit a number of ports in Africa and
Europe till end September. During port visits, Tabar will conduct professional, social and sporting
interactions. The ship will also participate in a number of joint exercises with friendly navies.

During the deployment, INS Tabar will transit across the Gulf of Aden, Red Sea, Suez Canal,
Mediterranean Sea, North Sea and Baltic Sea while making port calls at Djibouti, Egypt, Italy,
France, UK, Russia, Netherlands, Morocco, and Arctic Council countries like Sweden and
Norway. In addition to PASSEX with host navies of countries being visited, the ship is also
scheduled to participate in bilateral exercises like Ex Konkan with Royal Navy, Ex Varuna with
French Navy and Ex Indra with Russian Federation Navy.

The deployment will also see participation by the ship in the Russian Navy Day celebrations
from 22 to 27 July.

The ship will operate in conjunction with the friendly navies, so as to build military relations,
develop interoperability and project long range sustenance. IN undertakes regular overseas
deployments particularly in the maritime areas of primary interest. These engagements are aimed
to further strengthen maritime security in the region and to consolidate combined operations
against maritime threats. These interactions will also offer an opportunity to navies to observe and
imbibe the ‘Best Practices’ followed in each other’s Navy.

INS Tabar, is a Talwar-class stealth Frigate built for Indian Navy in Russia. The ship is
commanded by Captain M Mahesh and has a complement of 300 personnel. The ship is equipped
with a versatile range of weapons and sensors and is among the earliest stealth frigates of the
Indian Navy. The ship is part of the Indian Navy’s Western Fleet which is based at Mumbai under
Western Naval Command.
https://pib.gov.in/PressReleasePage.aspx?PRID=1730562
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IAF, ISRO developing real-time aircraft
tracking system for transport fleet

The technical specifications for the system have been framed by ISRO
By Vijay Mohan

Chandigarh: The Indian Air Force, in collaboration with the Indian Space Research
Organisation (ISRO), is developing a real time aircraft tracking system (RTATS) that will be
retrofitted in its transport fleet.

The technical specifications for the system
have been framed by ISRO and the development
and fabrication of the prototypes would be done
by the industry, according to IAF sources. The
trials and evaluation would be done by the 1AF
on AN-32 aircraft at one of its bases.

The RTATS is required to be compatible with
the Global Navigation Satellite System of Photo for representation only. Reuters file
India’s GAGAN regional satellite navigation
system and Navigation with Indian Constellation (NavIC), as well as America’s Global Positioning
System, using both standard positioning services as well as restricted services.

GAGAN was conceived by the Ministry of Civil Aviation for management and surveillance of
the Indian airspace, while NavliC has a wider footprint, covering south Asia, south-east Asia,
China, the Middle East, south-western Europe and the Indian Ocean region, including the eastern
coast of Africa and Western Australia. Both these systems have been developed by ISRO.

Many military as well as civilian organisations across the globe use various kinds of RTATS for
tracking aircraft movements as well as managing airspace. Contemporary tracking systems use a
network of satellites and ground receiving stations. Flight data transmitted from an aircraft is
captured by an overhead satellite and beamed to the earth, where it is recorded and disseminated to
the stakeholders. It can also be used to transmit distress signals in an emergency.

The IAF is also equipping some of its larger transport aircraft with the Automatic Dependent
Surveillance-Broadcast (ADS-B), a new generation, highly accurate satellite-based aircraft
positioning and tracking system, the use of which has already become mandatory in some
countries.

Real-time tracking using ADS-B and other open source information is also available to aviation
enthusiasts and the general public though many websites and mobile applications. These give out
an aircraft’s flight path, location, speed and altitude. Though primarily focused on civilian aircraft,
some military aircraft also show up on these applications.

The 1AF had earlier installed emergency beacons in some of its transport planes, but these are
activated only in case of an accident to transmit the location of the site and do not beam flight data.

https://www.tribuneindia.com/news/nation/iaf-isro-developing-real-time-aircraft-tracking-system-for-
transport-fleet-274383
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Military to go for indigenised clothing and
equipment, time for gloves from Myanmar, rain
bags from Sri Lanka over

Since 100% FDI is allowed in defence sector, the companies from which the clothing and
equipment was being imported should be asked to set up shop in India for impetus to the local
textile and leather industry
By Shishir Gupta

The Ministry of Defence has a list of 209 items including cruise missiles, next generation
corvettes, tank engines and towed artillery guns which have been placed under negative import list
to boost Atmanirbhar Bharat programme of Prime Minister Narendra Modi.

Import restrictions on the second list of 108 items will progressively come into effect from
December 2021 to December 2025. The first list of defence imports under negative category was
issued in August 2020. , -

While both the Department of Military Affairs
(DMA) and Department of Defence (DOD) are on
the same page as far as indigenisation is
concerned, the fact remains is that Indian military
still imports clothing and equipment from abroad
despite a thriving textile industry in the country.

The unsavoury truth is that Indian gloves for
Siachen front is imported from a company in
Myanmar, while the sleeping bags for the glacier fThetU_nS_aVOUFtydtguth is that Indian NEIJ'OVGS for ii_?cflﬁn
are_manufactured by a company in Sri Lanka. ({77 0o ooy i My vl
While a Kanpur based company is supplying company in SriLanka. (File photo)
military boots to Israeli army, the Indian Army is getting specialized boots made in Italy. The list
goes on. During his tenure as secretary (defence production), the present defence secretary Ajay
Kumar pushed for indigenisation of military clothing was back in 2018 but the Indian Army replied
back with a long term indigenisation plan. Secretary Kumar told the military that since 100% FDI
is allowed in defence sector, the companies from which the clothing and equipment was being
imported should be asked to set up shop in India for impetus to the local textile and leather
industry. He pushed for Indian shoe-makers for military as there was a thriving leather industry in
Kanpur and Agra.With the military clothing now under department of military affairs (DMA), its
secretary and present Chief of Defence Staff General Bipin Rawat is pushing for total
indigenisation of clothing. In fact, recently the CDS visited a Bengaluru based clothing
manufacturer to ask him whether he could supply sleeping bags, camouflage tents and jackets to
the Indian military.

The answer was that the qualitative and quantitative requirements of the military were designed
in such a way that the Indian manufacturers found difficult to compete in an unfavourable
environment. For instance, the heavy snow parkas were tested for being rain proof despite the fact
that it never rains in Siachen Glacier with temperatures way below zero.

“Even though military clothing budget would be between 3200-400 crore for the Indian military,
there is no reason for them to seek foreign manufacturers when the same quality is available with
Indian textile manufacturers. Or, there is always an option of asking the company to set shop in
India under the Atmanirbhar Bharat initiative,” said a senior defence ministry official.

https://www.hindustantimes.com/india-news/indian-military-to-go-for-indigenised-clothing-and-equipment-
101624700078255.html
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Defence innovation needs top-down reforms

Laboratories or institutions exploring new frontiers in technology or weapon systems must, of
necessity, be of an intellectual explorer’s mindset — quite the opposite of the rule-bound
administrators — as they thrive on an out-of-the-box thinking and risk-taking leading to

innovative solutions. The very idea of placing the Defence Innovation Organisation under a
government department, hence, appears flawed
By Air Marshal Brijesh D Jayal (retd)
The Ministry of Defence recently released a document outlining a set of 20 reforms that have
been introduced across the defence sector. This is a welcome change on the part of a ministry that
has traditionally been seen to stay in the background, taking refuge under the national security

blanket. , .

Amongst the list are the two important elements
— of bringing atmanirbharta to defence and of
reforming defence R&D — both of which are aimed
towards meeting the requirements of the armed
forces through indigenous sources whilst aiming to
make India a hub of defence manufacturing.

Self-reliance in the field of defence production
has been a cherished objective of successive
governments dating back many decades. But the !
nation still finds itself in the unenviable state of |audable: The budgetary allocation for  the

being the second |argest international arms Innovations for Defence Excellence-Defence Innovation
importer Organisation is expected to foster technology

development. PTI

A weakness is clearly underlying the state of
affairs. This weakness is the result of our following an archaic organisational model where both
defence R&D and production remain under the Ministry of Defence. This business model is not
practised by any western democracy boasting of an internationally competitive defence industry.

Two examples merit mention in the furtherance of this view. The first is the recent
announcement by the Defence Minister of budgetary allocation for the Innovations for Defence
Excellence (iDEX)-Defence Innovation Organisation (DIO), which was recently formed. Through
funding start-ups or individual innovators, the latter is expected to create an ecosystem fostering
innovation and technology development in the defence and aerospace sectors.

Whilst the spirit behind this initiative is laudable, what undermines confidence is that this
organisation will also be under the Department of Defence Production in the MoD when it is well
known that the government bureaucracy’s work culture is rule-and-precedence bound. It is
inhibited further by the shadow of agencies like the CAG, CBI and CVC.

Laboratories or institutions exploring new frontiers in technology or weapon systems must, of
necessity, be of an intellectual explorer’s mindset — quite the opposite of the rule-bound
administrators — as they thrive on an out-of-the-box thinking and risk-taking leading to innovative
solutions. The very idea of placing the DIO under a government department, hence, appears flawed
and a contradiction.

This view is reinforced if one considers that the DRDO already has a network of advanced
technology centres within academic institutes funded and tasked to pursue research directed
towards conceiving and developing next-generation defence technologies. That notwithstanding
these, the MoD still finds need for an innovation organisation speaks for itself.

The second example is that of aeronautics. It needs recalling that it was in the early fifties that
the government had authorised the development of HF-24 fighter aircraft, with the then Prime

39




Minister stating that it would aid in the development of a modern aircraft industry in India. HAL
commenced design in 1956 and the aircraft entered the IAF service in 1967, being at the time the
first Asian jet fighter (outside of the USSR) to go into production.

In 1970, Vikram Sarabhai had proposed to the Administrative Reforms Commission an
organisational model with a ministry of advanced technologies comprising separate commissions
for atomic energy, space, earth sciences and aeronautics.

It speaks for his foresight that in all the fields, except aeronautics, the government followed this
model and the nation is today on a par internationally. Only aeronautics remained the technological
orphan, confined to the folds of the MoD, with continuing dependence on imports.

It was to address this weakness that the Aeronautical Society of India had, in 1994, under APJ
Abdul Kalam’s presidentship, proposed a national aeronautics policy, wherein it had been stated:
“Aviation is one of the most significant technological influences of modern time and empowers the
nation with strength for international partnership. It is a major tool for economic development and
has significant role in national security and international relations....”

Further, industrial aeronautics is an area where much commonality exists between the rapidly
expanding civil aviation sector and military aviation, and, from a defence-industrial policy viability
point of view, can contribute to the economies of scale and international footprint.

This proposal was lost in our bureaucratic jungle and an updated version submitted in 2004
appears to have suffered the same fate. So much for dynamism in the South Block towards making
India a defence manufacturing hub of international standing!

In fairness, for the first time, we now have a vision promoting innovation in the defence
industrial sector originating from the highest level of government leadership. There is, hence, cause
for optimism that there is willingness to shed past baggage.

To benefit from this positive climate and claim Indian acronautics’ rightful place, however, we
first need take an innovative look at the higher-level defence organisation model with reference to
the place of defence R&D and production within it.

Indeed, for an innovative attitude to take root in the mindset of the national security
establishment, innovative administrative reforms starting from top to down are the need of the day.
Not the reverse, as appears to be in the case of IDEX-DIO, or, indeed, of the integrating of
operational commands.
https://www.tribuneindia.com/news/comment/defence-innovation-needs-top-down-reforms-274009
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Cost-effective, bio-compatible nanogenerators can
harvest electricity from vibrations for optoelectronics,
self-powered devices

Scientists have fabricated a simple, cost-effective, bio-compatible, transparent nanogenerator
that can generate electricity from vibrations all around for use in optoelectronics, self-powered
devices, and other biomedical applications.

Searching  for  renewable energy
resources with reduced carbon emissions is
one of the most urgent challenges due to
the increasing threat of global warming and
energy crisis. Some of the unconventional
methods to generate electricity include | FEEEs
piezoelectric, thermoelectric, and Image of the flexible and transparent TENG device with PET as
electrostatic techniques used in devices like one and thermoplastic polyurethane (TPU) as the complementing

touch screens. electronic displays and so tribolayer. With the application of a small force of 0.33N, the
' ' device provided 21.4 V and 23 pA as open-circuit voltage and short-

forth. circuit current, respectively, indicating the high efficiency of the
The triboelectric nanogenerators device. In addition, the gentle hand tapping on the TENG device can

(TENG) make use of mechanical energy in power up to 11 light-emitting diodes (LEDs).

the form of vibrations present everywhere in different forms to generate electricity. The energy
harvesting TENG works on the principle of creation of electrostatic charges via instantaneous
physical contact of two dissimilar materials followed by generation of potential difference when a
mismatch is introduced between the two contacted surfaces through a mechanical force. This
mechanism drives the electrons to move back and forth between the conducting films coated on the
back of the tribo layers. The method employed till date to design TENG use expensive fabrication
methods like photolithography or reactive ion etching, and additional process like electrode
preparation and so on.

Dr. Shankar Rao and his team from the Centre for Nano and Soft Matter Sciences, Bengaluru,
an autonomous institute under the Department of Science & Technology, Government of India,
have designed a transparent TENG, using thermoplastic polyurethanes (TPU) either in the form of
electrospun nanofibers or as a flat film using the simpler Doctor’s blade technique, along with
Polyethylene terephthalate (PET) as tribo layers. TPU nanofibers are obtained from the
electrospinning (ES) technique. The Doctor’s blade technique, a routine procedure adapted in a
variety of situations, squeezes the material through a blade and the substrate yielding a uniform
thin layer. The easy availability of the active material and the simplicity of the fabrication process
make it cost-effective over currently available fabrication techniques. The resulting device is also
highly efficient, robust, and gives reproducible output over long hours of operation. The results
were published in ‘Journal of Nanoscience and Nanotechnology’. The fabricated device could light
up eleven LEDs by gentle hand tapping and could be a potential candidate for use in
optoelectronics, self-powered devices, and other biomedical applications.
https://pib.gov.in/PressReleasePage.aspx?PRID=1730432
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Electron-pair discovery advances

field of quantum materials

By Linda Glaser
In 2016, physicist J.C. Séamus Davis discovered an elusive state of quantum matter in the
cuprates, which are copper oxide materials laced with other atoms. That Iaunched a new sub- fleld
in the study of quantum materials. ; % '

But whether this was a unique phenomenon in the
cuprates or a universal and important property of nature
remained unknown—until now.

Using an improved version of the radically new
qguantum microscope technology he developed for this
purpose, Davis and his team have now found the same
exotic state of quantum matter in a widely used and

conventional type of material, the transition metal This composite image shows where the selenium

. . atoms reside in the crystal of niobium diselenide,
dlchalcogenldes (TMD)' a transition metal dichalcogenide, using

Their paper, "Discovery of a Cooper-pair Density _conventi)onal Scanﬂed tunhnelinlg microscopy (left,

H H _ H H uw In grey) and where the electron pairs are

Wav.e State in a Tr.an5|t|on metal D!chalcogenlde, observed using scanned Josephson  tunneling

published June 25 in Science. Co-authors include Cornell microscopy (right, in blue). Credit: Davis
postdoctoral fellows Xiaolong Liu and Yi Xue Chong, Lab/Provided

and Rahul Sharma, Ph.D. '20, a postdoc at the University of Maryland.

Cooper-pair density waves are a form of exotic quantum matter in which pairs of electrons—
instead of forming a conventional "superconductor,” where all are in the same freely moving
state—freeze into an electron-pair crystal, also known as a pair density wave (PDW) state.

The discovery that PDWs exist in standard materials like TMDs is exciting, Davis said, because
they provide a rich platform for discovery of new states of quantum matter and for development of
new technologies.

"The study of TMD materials has recently become one of the hottest topics in condensed matter
physics," said Davis, the James Gilbert White Distinguished Professor Emeritus of physics in the
College of Arts and Sciences (A&S), who also holds professorships at the University of Oxford, in
England, and University College Cork, in Ireland. "There are hundreds of these materials in the
world and they're very widely used in technology or research, including by several groups at
Cornell."

Davis broke his own record for spatial resolution with the scanning Josephson tunneling
microscope he invented, improving it in this study by a factor of about 100 (from nanometers down
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to around 10 picometers). He also increased the imaging efficiency by a factor of about 250,
reducing Josephson junction array image acquisition times from a month down to a few hours.

Because the microscope is extremely sensitive to vibrations and to acoustic and mechanical
noise and is thus designed to operate with no human beings in the lab, Davis said that the pandemic
had minimal impact on its use for the research.

"If all preparations are made correctly, you press the button and the microscope very quietly
does its work with nobody in the lab. The microscope stores the image and alerts you when it's
done," said Davis. "Each individual experiment is roughly 10 days, though the whole experimental
campaign takes years."

The TMD discovery will be a boon to the many physicists at Cornell doing groundbreaking
quantum materials research, Davis said, "including theorists like Eun-Ah Kim [professor of physics
in A&S], whose theories on this exotic state of matter can now be subjected to experimental tests.”

The work was funded by the Gordon and Betty Moore Foundation, which Davis said also
funded the development of the scanning Josephson tunneling microscope when no one else would.

"It was believed that such a microscope was extremely difficult if not impossible to implement,”
said Davis, "but the Moore Foundation took the risk. They deserve a great deal of the credit for this
new quantum matter visualization technology."

More information: Xiaolong Liu et al, Discovery of a Cooper-pair density wave state in a transition-
metal dichalcogenide, Science (2021). DOI: 10.1126/science.abd4607

Journal information: Science
https://phys.org/news/2021-06-electron-pair-discovery-advances-field-quantum.html
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Making equal-size colloidal quantum dots

Quantum dots (QDs) are semiconductor particles only a few nanometers across that, thanks to
their small size, exhibit peculiar optical and electronic properties due to quantum mechanics. With
existing and foreseen applications in screens, lighting, lasers, and energy harvesting, research in
quantum dots has been steadily progressing. In particular, colloidal QDs (CQDs) have been in the
nanotechnology spotlight for over a decade.

CQDs are semiconductor nanocrystals that can be
produced easily from solution-based processes, which make
them suitable for mass production. However, for CQD-
based devices to operate at their best, the quantum dots
should be monodisperse—that is, they should all have the
same size. If their sizes are not equal (polydisperse), the
energetic disorder within the optoelectronic device
increases, which in turn hinders its performance. While
some strategies exist to combat polydispersity in CQDs, the
problem is trickier to avoid in perovskite-based CQDs (Pe-
CQDs), which require a purification step with an Credit: CCO Public Domain
antisolvent. This step invariably leads to nanoparticle
agglomeration, and ultimately, large variations in size between quantum dots.

Although producing well-purified monodisperse Pe-CQDs might be necessary to produce highly
efficient solar cells, no one has carefully explored the relationship between polydispersity and
photovoltaic (conversion) performance. To fill in this knowledge gap, Dr. Younghoon Kim and
Assistant Professor Jongmin Choi from Daegu Gyeongbuk Institute of Science and Technology,
Korea, recently led a team of scientists in a study that published in ACS Energy Letters. The
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researchers used a technique called gel permeation chromatography to ‘filter' and group
nanoparticles based on their size, as confirmed by several measurements of their optical properties
as well as transmission electron microscopy. With this approach, they managed to obtain
suspensions of Pe-CQDs with different degrees of polydispersity.

Afterwards, they used these suspensions to fabricate solar cells and demonstrate the link
between polydispersity and performance. As expected, the monodisperse suspension resulted in a
better solar cell thanks to its homogeneous energy landscape, which led to higher light absorption
within the optimal frequency band. "With the monodisperse Pe-CQDs, our solar cells reached a
power conversion efficiency of 15.3% and an open-circuit voltage of 1.27 V. These values are the
highest ever reported for Pe-CQDs based on CsPbls, the perovskite we used,” highlights Dr. Kim.

Overall, this study is a steppingstone in the field of solar cells based on Pe-CQDs, which still
need to outperform their silicon-based counterparts to warrant commercialization. "Research on
Pe-CQD solar cells began about four years ago, so further studies are needed to improve device
performance and stability. Still, our approach for minimizing energetic disorder using
monodisperse Pe-CQDs paves the way to further develop their potential in optoelectronic
applications,” concludes Dr. Choi.

More information: Seyeong Lim et al, Monodisperse Perovskite Colloidal Quantum Dots Enable High-
Efficiency Photovoltaics, ACS Energy Letters (2021). DOI: 10.1021/acsenergylett.1c00462

https://phys.org/news/2021-06-equal-size-colloidal-quantum-dots.html

Sat, 26 June 2021
Optical superoscillation without side waves

Optical superoscillation refers to a wave packet that can oscillate locally in a frequency
exceeding its highest Fourier component. This intriguing phenomenon enables production of
extremely localized waves that can break the optical diffraction barrier. Indeed, superoscillation
has proven to be an effective technique for
overcoming the diffraction barrier in optical
superresolution imaging. The trouble is that
strong side lobes accompany the main lobes
of superoscillatory waves, which limits the
field of view and hinders application.

There also are tradeoffs between the main
lobes and the side lobes of superoscillatory
wave packets: reducing the superoscillatory
feature size of the main lobe comes at the cost A pair of moonlike sharp-edge apertures enables generation of
of enlarging the side lobes. This happens o_Ilff_ractlvg focu_smg Ilght spot5|zed within the optical dlffr_actlon

. . . : limit, while eliminating side waves along the symmetric cut.
mainly because superoscillation is a local credit: Yanwen Hu.

phenomenon, yet the overall width of the wave packet is wider than the optical diffraction limit.

Precise engineering of the interference of diffracted light fields emitted from complex
nanostructures can produce structural masks that enable significant optical superoscillation. But
structural masks require optimization and complex fabrication, and the resulting light field is still
limited by high-intensity side lobes. Producing superoscillatory waves with appreciable feature size
while maintaining a larger field of view has remained challenging until now.

As reported in Advanced Photonics, researchers from Jinan University, Guangzhou, China,
recently developed a way to eliminate, to some extent, the tradeoffs involved in superoscillatory
wave packets. They demonstrate, both experimentally and theoretically, generation of
superoscillatory light spots without side lobes.
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A central microdisc with cylindrical diffraction gives rise to a superoscnlatory light spot of a
size within the optical diffraction limit.
A pair of sharp-edged apertures ensures
constructive interference with the high-
spatial-frequency waves. That
interference effectively eliminates side
lobes along a symmetric cut that can be
adjusted in the transverse plane by
rotating the moonlike apertures. . — A

According to Yanwen Hu, a doctoral z (um)

¥ (pm)

student working under the supervision 4r7 — Exp.
of Zhengiang Chen in the Department — Sim
of Optoelectronic Engineering at Jinan 285 nm

University, "Due to its easy design,
based on clear physics, the sharp-edged
aperture is a promising candidate for
realization of superoscillatory waves." 05 5 s

Hu explains further that the y{pm)
cylindrical diffraction of the central Generation of optical superoscillatory waves without side lobes along a

microdisc produces superoscillatory dimension. (a) Electron micrograph of the sample used for experiment.
(b) Experiment measurement for free-space propagation of the

waves with Bessel-l_lke forms. These superoscillatory waves. (c) Experimental intensity distribution of the
forms enable the delicate structures of superoscillating focusing wave in the transverse plane at z= 6.2 pm. (d)

the superoscillatory waves propagating Intensity profiles along y axis (x = 0) of (c). The full width at half
. maximum was indicated experimentally in the panel. The blue curve
in free space to t':avel much farther than represents the experiment while the red curve denotes the simulation.
the evanescent light waves. According Credit: Hu et al., doi 10.1117/1.AP.3.4.045002.
to Hu, this intriguing propagation effect of superoscillation holds promise for potential application
in nanoparticle manipulation, as well as superresolution imaging.

More information: Yanwen Hu et al, Optical superoscillatory waves without side lobes along a
symmetric cut, Advanced Photonics (2021). DOI: 10.1117/1.AP.3.4.045002

https://phys.org/news/2021-06-optical-superoscillation-side.html
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COVID-19 Research News

Sat, 26 June 2021

Covid third wave: Who is likely to be
more vulnerable? Doctor explains

e Speaking to a news agency, the doctor said, "In the third Covid wave, we're looking at
people who are not vaccinated yet'

Ahead of a possible third wave of Covid-19, Dr Rupali Basu, CEO of Woodlands Hospital, said
that some vulnerable groups might be especially at risk. Speaking to news agency ANI, the doctor
said, "In the third Covid wave, we're looking at people who are not vaccinated yet."”

"Children below 18, pregnant mothers. These people are most vulnerable. We have to be very
cautious and follow proper Covid appropriate behaviour,” the Woodlands Hospital doctor added.

'3rd-wave unlikely to be as severe as 2nd wave'

A study done by the Indian Council of Medical Research (ICMR) has found that the substantial
third wave of COVID-19 could occur but it may not be as severe as the second wave.

The study titled 'Plausibility of the third wave of COVID-19 in India: A mathematical modelling
based analysis', was published on Friday in the peer-reviewed Indian Journal of Medical Research.

"This study demonstrates plausible mechanisms by which a substantial third wave could occur,
while also illustrating that it is unlikely for any such resurgence to be as large as the second wave,"
the study said. However, the researchers also noted that the projections were subject to
uncertainties and scaling up vaccinations is the only way to ‘mitigate against any eventuality'.

"Preparedness planning for any potential future wave will benefit by drawing upon the projected
numbers based on the present modelling exercise,” it added.

In the study, researchers examined four potential mechanisms of the third wave of COVID-19
using a compartmental model of SARS-CoV-2 transmission.

"In the first mechanism, the possibility of waning immunity was considered that would put
previously exposed individuals at risk. Second, the emergence of a new viral variant that is capable
of escaping immunity to previously circulating strains. Third, the emergence of a new viral variant
that is more transmissible than the previously circulating strains. Fourth, of current lockdowns
affording fresh opportunities for transmission," the study read.

The result of the study said that the Immune-mediated mechanisms (waning immunity, or viral
evolution for immune escape) are unlikely to drive a severe third wave if acting on their own
unless such mechanisms lead to a complete loss of protection among those previously exposed.

The researchers highlighted that a new, more transmissible variant will also need to have a very
high infection rate (R 0 >4.5) to cause the third wave on its own.

The R-value refers to the rate at which an infection spreads within the population.

The ICMR study mentioned that two mechanisms where a severe third wave is possible. First is
a new variant that is more transmissible and is also capable of escaping prior immunity and second,
when lockdowns are highly effective in limiting transmission and subsequently released.

Researchers suggested that rapid scale-up of vaccination efforts could play an important role in
mitigating these and future waves of the disease.

https://mwww.livemint.com/news/india/covid-third-wave-children-below-18-pregnant-women-likely-to-be-
more-vulnerable-says-doctor-11624713091182.html
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