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%‘ Press Information Bureau
Government of India

Ministry of Defence
Fri, 02 July 2021 3:12PM

DRDO’s Short Span Bridging System-10 m

inducted into Indian Army

The first production lot of 12 Short Span Bridging System (SSBS)-10 m, designed and
developed by Defence Research and Development Organisation (DRDO), has been inducted into
Indian Army by Chief of the Army Staff General MM
Naravane during a ceremony held at Cariappa Parade
Ground, Delhi Cantt. on July 02, 2021. Secretary
Department of Defence R&D and Chairman DRDO Dr G
Satheesh Reddy was present on the occasion.

The SSBS-10 m plays a crucial role of bridging the gaps
up to 9.5 m as a single span providing a 4 m wide, fully
decked roadway, ensuring faster movement of the troops.
Research & Development Establishment (Engrs) Pune, a
premier engineering laboratory of DRDO, has designed and
developed the system in association with M/s L&T Ltd. The 12 bridges are part of 102 SSBS-10 m
from M/s L&T Ltd, which is the production agency.

The Project Short Span Bridging System involved the development of two prototypes of 5 m
SSBS on Tatra 6x6 chassis and another two prototypes of 10 m SSBS on Tatra 8x8 re-engineered
chassis. Both the systems have undergone rigorous Directorate General of Quality Assurance
(DGQA), MET and User trials and after successful completion of all the trials, the systems were
recommended for induction into the services. This bridging system is compatible with Sarvatra
Bridging System (75 m), where the last span requires covering gaps less than 9.5 m. The deployed
bridge is of the load classification of MLC 70. The system will help in quick movement of troops
and enhance the mobilization of resources.

The DRDO has vast experience in developing critical Combat Engineering Systems like
Military Bridging Systems. Number of mechanised mobility solutions for the Indian Army like
Single Span 5 m and 10 m, Short Span Bridging System, 46 m Modular Bridge, 20 m BLT-T72
and multi span 75 m Sarvatra Bridging System etc. have been developed. Manually launched 34.5
m Mountain Foot Bridge was also developed by DRDO earlier. These bridges have been widely
accepted by the Indian Army.

Raksha Mantri Shri Rajnath Singh has congratulated DRDO, Indian Army and the Industry on
the successful development and induction of the system. He stated that this induction will give a
boost to the fast-growing Indian defence industrial ecosystem and help the industry to contribute
towards ‘Atmanirbhar Bharat’. Chairman DRDO Dr G Satheesh Reddy congratulated the teams
involved in the successful development and induction of this bridging system into the Indian
Army.
https://pib.gov.in/PressReleasePage.aspx?PRID=1732250
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F3IME3T F1 Ae VT [WiST RAeea-10 &
HAT AT & anfAe

T HguUTe vd e wared (AAREEN) gEnr Rega AR fwfa 12 ot |a (s
RATeH (THugdtd) -10 T F Ugd 3G dic a1 el &
¥ FRIIT N 933 # Raw 02 Farg, 2021 & 3T wF
ARG & SR QT THE ol TH TH a{aor & HRAT Jelr
# arfAe fFaT §1 39 HAWT I &N HqEuE va fawre fsmer
& gRT 3k N & reasr o S Fcder T saRya 9

THTHATE-10 A AR A N § e gARTa w
¥ T 4 v 9 qOF W5 Yo FaT § AR 9.5 TH F AU F UH T § ded H v
Ageaqul HfAHT fomar ¥ fmEa ff werw ShfaaRer wavremen sewue wd Rew
yfassie, qoF & AR Tavsdt fAfAes & wedr ¥ 56 gomeh A e ik Refa B B
Ig 12 e 3cuteA Todl AEH vavsdt fAfdes ¥ 102 vwwwdivw-10 v & e €

Toge e Vi fSr R[ved & eer 6x6 3 W 5 H tHeydtd & & weRny iR
erer 8x8 N-gefifauy 9t wT 10 vd vHugdivd & =7 & NekRT F [Awfa F&r afda
gTl Sl gonfadt # IOTaEr IRAH FAgread (Sefegw), e R wwar adew &
TR § AR welt gderolt F FwAaEE @@ F F 96 9t F afdd w0 F Qv s
gonfarat 1 RAeERer i 718 g7 ST Reed gd7 /e RATer (75 ) & a e §
o8t sfew W & 95 TH ¥ FA FaUA F FAR A A HGRIFAT @t ¥ A9 g
THTAH! 70 & W15 FEAfEROr F 71 30 gomel ¥ A+ fr AR Iraend # Agg A ik
ATl F Aret agait|

MM ;N 7w Ao Bred AF Agcat sirde Shfaaier Reer Refia &= &
HME FHT ¢ | ARAT Fo & favw Ademges ARfad afegea S fieer S 5 wr 3k
10 ua, oie Ve fafSir Rvew, 46 oo Alsger e, 20 w7 dfivad-a72 ik #7ed W 75
v gaa ffSer Rwew snfe Refaa fre oo 81 Asgare &7 @ 4 fFar o= 34.5 v At
g oo off St qarr v Rafa fFar ar a1 g7 gat Ft AR dar F SHE w9
¥ YT B

& FN A Torery g A MImEnT, aRd a9 #R 3@ F 3w gomelt & wod e
¥ faT 3k afAe B W qud § 71 3 FET F 5H szEUT ¥ A0 ¥ Tod HARAT TaW
3@ aRET F Forar Ao 3R 3gA F AR ARa A R F ahee w #
Agg Aol et F Iw#AT o St adir BH F 3@ P Reea # 1 9o Rem ==
3R AR Fa1 # AR FA W QAT F U QN

https://pib.gov.in/PressReleasePage.aspx?PRID=1732386
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ANI

South Asia's Leading Multimedia News Agency

Sat, 03 July 2021
Induction of new bridges to enhance capability

on Pakistan front: Indian Army

By Sahil Pandey

New Delhi: Indian Army Chief General Manoj Mukund Naravane on Friday said the induction
of the latest short span bridges will enhance the capabilities of tanks and armoured fighting
vehicles on the western front with Pakistan. -

"The bridges' induction will increase the capability of the
Indian army. We had a five-metre and 15-meter span bridge
but 10 meters was always needed. This will full fill the gap.
This will enhance the mechanised formation in western front
capability and operation speed will also increase,” the Army
Chief said at the induction of short span bridge event.

Gen Naravane also highlighted that the 10 meters short
span bridge is another successful step towards Atmanirbhar
Bharat.

"This short span bridge is fully Made in India. Its
production has been done by Larsen and Toubro (L&T) and
designed by Defence Research and Development
Organisation (DRDO). This is another step towards
Aatmanirbhar Bharat. This bridge will boost the ability of
the Army," the Army Chief added.

At the event, DRDO Chief Dr G Satheesh Reddy revealed
that L&T will deliver 30 bridges by August.

"I thank L&T for coming out with these bridging systems
in a short span of time. I'm told that by end of August, they |
will be able to deliver about 30 bridges,” Reddy said.

In a major boost for 'Make in India’ in defence sector, the
Indian Army received the first 12 indigenously developed 10
metre Short Span Bridging systems on Friday. The bridges
will help the force overcome geographical obstacles like
small rivers and canals in case of operations along the
western borders with Pakistan.

The bridges were handed over to the Corps of Engineers
by Army Chief General Naravane at Defence Research and
Development Organisation in Delhi Cantonment. They are
worth over Rs 492 crore.

The system has been designed by Indian Army Engineers -
along with DRDO and manufactured by Larsen and Toubro Limited within the country.

The bridges being inducted are mechanically launched and capable of carrying tanks upto 70
tons over different types of water obstacles.

The unique feature of the system is its compatibility with existing bridging systems which
enhances flexibility to negotiate all types of water obstacles along western borders.
https://www.newindianexpress.com/nation/2021/jul/02/induction-of-new-bridges-to-enhance-capability-of-
tanks-armoured-vehicles-on-pakistan-front-indian-2324484.html
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Made in India! 12 Bridging Systems designed,
developed by DRDO-L&T inducted in Indian
Army; General MM Naravane says another step
towards Aatmanirbhar Bharat

Giving a boost to Prime Minister Narendra Modi’s ambitious "Make in India’ and "Atmanirbhar
Bharat campaigns’, the Indian Army on Friday inducted 12 indigenously designed and
developed Short Span Bridging systems in the Army
Edited By Prashant Singh

Giving a boost to Prime Minister Narendra Modi's ambitious 'Make in India' and 'Atmanirbhar
Bharat campaigns', the Indian Army on Friday inducted 12 indigenously designed and developed
Short Span Bridging systems in the Army. The advanced bridging systems have been designed by
Defence Research and Development Organisation (DRDO) and manufactured by Larsen & Toubro
(L&T).

"Indian Army inducts the 1st batch of
12 indigenously designed & developed
Short Span Bridging systems into the
Corps of Engineers,” tweeted news
agency ANI.

Army Chief General MM Naravane,
who was also present during the induction
ceremony of short span bridge into Army, ) : ]
said, "This short span bridge is fully The advanced bridging systems have been designed by Defence
Made in India. Its production has been Research and Development Organisation (DRDO) and
done by L&T & designed by DRDO. This manufactured by Larsen & Toubro (L&T). Source: ANI
is another step towards Aatmanirbhar Bharat. This bridge will boost the ability of the Army."

Thanking L&T for coming out with these bridging systems in a short span of time, DRDO Chief
Dr G Satheesh Reddy said it was developed by DRDO, while the Technoloy transfer was given by
Bharat Electronics. "We had developed this system. Trials are underway at Kolar. Bharat
Electronics has been given the technology transfer. Discussions are underway regarding further
inputs from armed forces. Many pvt companies have also come, they're also being given
technology transfer," said Dr G Satheesh Reddy.

He told the news agency that by the end of August, they will be able to deliver about 30 bridges.

Earlier this week, Defence Research and Development Organisation (DRDO) has successfully
flight tested a New Generation Nuclear Capable Ballistic Missile Agni P. The DRDO launched the
missile from Dr APJ Abdul Kalam Island off the coast of Odisha, Balasore at 1055 hrs on June 28,
2021.

Agni P is a new generation advanced variant of Agni class of missiles. It is a canisterised missile
with range capability between 1,000 and 2,000 kms.
https://www.zeebiz.com/india/news-amazing-pics-made-in-india-12-bridging-systems-designed-developed-
by-drdo-It-inducted-in-indian-army-general-mm-naravane-says-another-step-towards-aatmanirbhar-
bharat-159817
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AT & AT 39 BT AT 3R A8 F IR FI=1
g 3T 3T, DRDO o aIR fFar Ifsas o=

7% Reeh: @ que 3R R drea (@mEE) @R Besa ik FEfa 12 o
e ST Reen (vavwdied) -10 e 1 9ga1 eues die, ¥ VT W@ o THTA
TEN G HRAT o H anfirer frar arm
t Rt $c FFREgowm Wz a@s &
IAIT 5§ FEFA H W IFqU TE
e famr & gfRE ik SemEdesr & |
eeT S S weher @ st sufewa o -

THTHEITE-10 HeX vw Ao & & &
# 05 Aew a& F o N A A |
Aecat e fwmEr & St 4 sex s,
@ TE F IHaFd G5F AW Yo A g, ww dw A a9 A gAad @ 2
Fquue ve Rew gfases (gShfaafen qo, flamdist fr o v sfaafer sarermen, a
aud Taesd fafits F wedr & Rwew # Boma ik fefa fFar 31 12 go dad
Tausd fAfies @ 102 vwewdivd -10 #Hiex 1 Rewr §, At seuresT woiEt g

$9 qail 1 Aeg F AT H I B AR AR e F IR FA F ARFAT FT AHAAT FIAT
e g3l ¥ g fadw w7 F aRRwHt W W wfAE Aeee e g g et B s &
TF T ¥ g A W S FR—T S Fhal ¢ 508 Afast ot @@ dareht & weg @ash

Woge oTE e fafshr Rwed & ey 6x6 3R W 5 Hew waradiva F & wery sk
erer 8x8 N-Ffaas AW W 10 Hlex vavadied & 37 @ NeeRy &1 (e mfAe o
At gonforat F aquraEr ImearEe AgTAeTed (ShEqU), TAEA AR suANTRar wderol &
Tt g3t ¥ 3R wsht wdarot & aha wANS F g, danit F affd F F Qv R &
Rreer #r a$ ot 77 BSEr Reew w97 B Rees (75 Aw) & g ¢, J@r sifas
Iafr # 95 Hiex ¥ F HAT B Fa T H A@IFAT gielt ¢l dAeTd I ToATEH 70 &
R affetor #1 g1 T§ womell s fr @Ra smEemd & #eg w3 wweE @
arfaefierar #1 serwai|

AN F 9w I PG Rrew AF wgcat g Sl Rwes fefa w@ &
SF NG g1 HRAT Fa1 & faw #efelipa aforelear gomumEt f gear S Rae W 5
e 3 10 Aex, e Ve (s fRAwes, 46 A Alsger e, 20 Aew fvad-d 72 3k
#edt Ve 75 A wdT R frew ik fefa e av § A=pe & F dea B
AT 345 X AR Fe e ot RIRAN @ERT dgd RFRAT FAr = a4ny g get #}
HRAT FT F A9F ¥ § TaR Far g




& 7N Ty AT F 39 yoel F g0 e 3R anfAe @ o A, aRd ¥
3R 3T Sera F qUT$ & §1 gl F@T F g WOT QS F dod AT W@ e
yiRfeufad a3 It dem@r o 3R g N AN wRA A e A AerEE F A A
FM| NAREAT F reyeT 3 o A W A 3w WET RVeew & gva {awm v s
[T A AT FA F anfAa HAT Fr U &

https://www.livehindustan.com/national/story-now-it-is-easier-for-the-army-to-cross-small-rivers-and-
canals-drdo-has-prepared-ready-made-bridge-4180682.html
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DRDO & §TT Q1T & T Tordr-feear
qdl, AfAT §80F IR A TIF0

i qleT RIFT Res Tgd 81 Aeqaqol Ve giaT &1 IF fAwen 9.5 #iex #1 g3t @t st Fav
#¥ gFaT 81 57 gal # 7Gg & dar F 3T it 759 3 kI F 9% F A Fhewer 7@ gl
9 F WY AR WG THIHA Fold (Tawd) AR ufruae & @ dnd He Fwed
(LoC) WX Y eH@ & o qaT & dg '
TR BAd s § Bue T awwE @
AfAHT A dardt @ gHaN dR T & @iy S
1 HIAC I g waml BEFE REd vz
3gagdc 3NfaEaasT (DRDO) & &% & |
TR eté g ST Res (SSBS) & dar
# arfd & fr war ¥ A wHE SeRe <
TATH G o ot e fua siaqa DRDO &I el Y IR #¥et A AR g1 81
W I35 W 12 W 81 & & a1 & afdea Fan 53 #@F w BmEen & 3@da st
aeler 153t &t #Algg A

i & @kl {fat @ deret

e F ST Rees aga & Agaaet Raes a1 81 7 Rwea 95 A i g A
it O FT FHAT 81§ Gl P A ¥ AT F I B A AR ARAT F IR FA F
ARF g @9l gF & aRg AR o T g R{AT & § qor H aRwA dar | s@rer
FegaR wifad ghrl FlT AR Hiew 93 5 WSl F wsEF F TS [ F 9E A qEdl
S WA ST ST FHAT FEE JfAwl B @@ Al A w1 Aeg At Rk wrr & gREw
feufa # &F #1 oft @ dema R soam

gor fPuq R dgewdic wqefeaerdic (RDE) & 3 qal %I aia U3 <&l & Wiy e
garar §1 RDE, SISt & §f A9 31 aw #h voeny R A SamEnn, dar ik sa@er
ST # 3HF AT quE @ ¥ Iegi Fer § F W AU ¥ WA HRT HPAT
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goraT A e T I A off 3w Ryew AN a1 # afdad Fv I W A7 Fr s
ar Bl

70 TRl FT ST 38 & &7HdT

eige e Ve RS Rea & e 6x6 3w W 5 Ay varadivd F & wideny 3k
erer 8x8 f-goifaws AIRW W 10 Hiex vavadivy F 3+ & NPT F AR FIAT AT
qT| St g Jar F WY A€ § A 70 R aF F AR 38T FHA 1 MR F 9w ey
fafSier Rves & wgcaqot ag ShfaaRer Rren RERa @ &1 savF srpem 2

AR A1 & fAv wefeliga afdeflear s # wer S Rer ®@e 5 #Aew 3w 10
Hiex, ae Ve ST Rfeenr, 46 et Algger B, 20 #iew Aivadr-dr 72 3k 7ed W= 75
Hiex sawsiter RST Rrea # st FIR R @ 1 Axgreh dfew 34.5 #Hiex A5eT we
e ot Namdiat qEarr e REFRa = i 57 q&f &t AR ¥ F SuE W&
TP T B

https://www.tvohindi.com/knowledge/indian-army-inducts-short-span-bridging-system-helpful -for-tank-
movement-719989.html
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Combating the drone menace: India needs
to pick up pace with anti-drone measures

In the wake of the drone attack on the Indian Air Force station in Jammu and the fast evolving
technology driving these devices, it is important for India to arm itself with effective and up to
date anti-drone capabilities to safeguard its interests
By Abhishek Bhalla

New Delhi: Low flying buzzing drones with little or no sound can be a nightmare for security
forces as they are difficult to detect and can be tools to carry out destruction. This was most
recently seen in the attack on the Indian Air Force Station in Jammu on June 27.

A drone’s ability to fly low makes it difficult
to be caught by radars. Besides, it produces very
little sound while operating, which adds to the
stealth that makes its detection a challenge.

Indian Army Chief General MM Naravane
has sounded a warning that drones will continue
to be used by state and non-state actors. It is in
this backdrop that India needs to ramp up its
anti-drone capabilities and look for solutions

from within and outside to combat the menace.

India saw a small trailer of drone warfare as
two bombs were dropped at the high security air
force station of Jammu on June 27.

Why anti-drone tech is important

Drone attacks are not new and have been adopted in the
past to not just hit military targets, but also civil
infrastructure and attack high profile personalities. (Photo:
Reuters)

Drone attacks are not new and have been adopted in the past to not just hit military targets, but
also civil infrastructure and attack high profile personalities.
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Trained eagles, to radio jamming technology and laser beams to bring down drones--the anti-
drone warfare is still evolving as the challenges keeps changing with cheaper options of
destruction.

Drone attacks are a cheap and easy option for which India needs to be better prepared. Experts
feel since use of drones is rapidly growing, technological methods to combat them are also
evolving.

Group Captain RK Narang, who has extensively studied challenges of unmanned aerial vehicles
(UAVs), says there are many innovators in India but it remains a question why they haven't been
indicted so far.

"This is the time we must use existing capabilities and take ownership and make one entity in-
charge. If we prioritise, we can achieve deployment of new technologies in a short period," Narang
said.

Anshuman Tripathi, a drone technology expert who is also a member of the National Security
Advisory Board, says, "Drones are still evolving and solutions to handle them are incomplete. It's a
matter of few years when the technology matures and you can standardise equipment as you go
forward."

Anti-drone systems developed around the world

Israel’s drone dome

Just like Israel's Iron Drome that can detect and neutralise missiles, the Drome Drone is an
effective system to take on rouge unmanned aerial vehicles (UAVS) or drones.

Developed by the Isreali company Rafael, the system detects, jams and then shoots down the
suspected drone.

A 360-degree radar system allows precise detection followed by visual tracking by the inbuilt
camera. The manufacturers describe it as an end-to-end solution for interception and destruction of
hostile drones.

Through its jammers or the high-powered laser beams, the drones can be brought down.

One of the biggest challenges for any anti-drone system is to detect small or mini drones that are
easily available commercially. The Drone Dome system claims to detect target as small as 0.002
m2, at a distance of 3.5 km, the Rafale website says.

The company claims that the system ensures it does not cause collateral damage because it will
not shoot the laser beam till it's 100 per cent locked onto the target.

The system has been operational in Israel since 2019.

SMASH 2000

The SMASH 2000 system is fitted on a rifle and can be used to bring down drones. The Israeli
system recognises, tracks and engages targets in the air with precision.

While the Indian Navy has already opted for the Israeli anti-drone Smash rifles, the Jammu
attack is a reality check for other forces to bring in similar capabilities to guard against drone
attacks.

The Israeli and US forces are among those who are using the system that can track and hunt
down multiple targets.

Developed by the Israeli company Sharpshooter, the SMASH system allows any soldier on
ground to be equipped with anti-drone capabilities as the system can be easily mounted on rifles.

"Our proprietary target acquisition and tracking algorithms are integrated with sophisticated
image-processing software into a rugged hardware solution, providing an easy to use and cost-
effective solution,"” the Israeli company claims on its website.

Drone Hunter

Manufactured in the US, the Drone Hunter can intercept suspicious drones through its
sophisticated radars.



"DroneHunter captures and tows away these dangerous or malicious drones with no collateral
damage," says the website of Fortem Technologies.

The anti-drone system works in different modes depending on the scenario. In the Pursue Mode,
it investigates suspicious drones through its on-board optical cameras.

It has a warning mode, wherein with flashlights it gives out a warning alarm to the threatening
drone. In the defense and attack modes, it fires a netgun before capturing and towing away the
drones with a net shield that it engages with.

What US Forces approved last year

The US military had drawn out a list of counter-drone technologies last year to meet the new
challenges that UAVSs pose. It was in January 2020 that the Department of Defence formed a joint
Counter-Small Unmanned Aerial System body for identifying and developing the future strategy
against drone threats.

The seven approved systems were divided into three categories: (1) Fixed and semi-fixed
systems, (2) Dismounted and handheld systems; and (3) Mounted mobile systems.

CORIAN or the Counter Remote Controlled Model Aircraft Integrated Network System comes
under the fixed and semi-fixed category that was selected for guarding defence facilities against
drone threats. The US Navy has also opted for this system.

"CORIAN is a modular, scalable mission technology system which detects, identifies, tracks,
and mitigates Unmanned Aerial System threats using precision-neutralisation techniques that
ensure little to no collateral damage to the surrounding radio frequency (RF) spectrum and existing
communications,” said a press release from the company last year after it was selected for
department of defence's mission.

NINJA (Negation of Improvised Non-State Joint Aerial-Threats) has been offered to the US Air
Force under the same category.

Amongst the handheld counter-drone technologies in the list is the Dronebuster used by US
forces. "With the Dronebuster, the operator can quickly intercept the drone command link and
command the drone to descend or go home. All the operators must do is aim the Dronebuster at the
drone and pull the trigger,” the manufacturer FlexForce claims.

The Smart Shooter that can be used for on conventional rifles is the other approved system
under the handheld category for the US forces.

In the mounted category is the Light Mounted Air Defence Integrated System. Termed as the
Killer drone this is used by the US Marines.

India’s options

The Defence Research and Development Organisation (DRDO) has developed an anti-drone
technology to detect, intercept and shoot down drones that is undergoing trials.

"It has both soft kill and hard kill capabilities. We are interacting with all security agencies and
trying to improve the system. Industry has already taken transfer of technology. Bharat Electronic
Limited is the ToT holder. Some more industries are coming forward,” said DRDO Chairman G
Sateesh Reddy speaking to journalists.

He said the system has been developed and trials are on. "More inputs being taken from armed
forces, discussions on to modify it further."

The DRDO had deployed the system last year during events like Republic Day but many feel for
a 24x7 monitoring in more hostile territory, the system needs to be further tested.

The system is developed to jam drones up to 3 km and can bring down targets using a laser
weapon at targets 1-2 km away.

There are other options from the industry as well that need to be closely studied.

Hyderabad-based Grene Robotics says it has developed India's own drone dome 'Indrajaal’ that
can guard against drone threats.
https://www.indiatoday.in/india/story/combating-the-drone-menace-india-needs-to-pick-up-pace-with-anti-
drone-measures-1823517-2021-07-03
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Our anti-drone technology can prevent
Jammu Airbase like attacks: DRDO

New Delhi: The counter-drone technology developed by Defence Research and Development
Organisation (DRDO) could help Army swiftly detect and destroy drones that pose a security
threat to the country.

As per Dr lillelamudi Manjula, Director General-
Electronics and Communication Systems (ECS), DRDO,
the D-4 drone system could detect close-range attacks like
the one in Jammu on Sunday that injured two Army
jawans.

“D-4 drone system would’ve detected attack (in
Jammu) as its range is over 4 kilometres. The system’s aim
is to detect rogue drones that are likely to attack most
vulnerable places. The system has got multiple sensors and
two different counterattacks to destroy the rogue drones,” Dr Jillelamudi Manjula, Director General-
she said. Electronics and Communication Systems,

DRDO (Photo/ANI)

Dr Manjula further informed that the D-4 drone system
is capable of destroying micro-drones by jamming the command and control links and further by
damaging the hardware of the drones.

“Prevention can be done by early detection only, so we need to have multiple systems all around
our vulnerable areas. We need to detect the drones early,” said the DRDO DG.
The D-4 drone system was used for security during this year’s Republic Day parade at Rajpath.

“It was used during Republic Day security preparation to detect and respond to any suspicious
activity or contingency situation. We were continuously monitoring 24X7 those days but
fortunately, we didn’t find anything suspicious,” Dr Manjula further said.

On Sunday, two low-intensity explosions were reported in Jammu Air Force station. One of the
blasts caused minor damage to the roof of a building while the other exploded in an open area.

After the attack, Chief General MM Naravane said, “Easy availability of drones definitely
increases the complexity and challenges that we have to deal with. We have put in place some
measures. We’re developing capabilities to deal with the drone threat in both kinetic and non-
kinetic realm”.

https://theprint.in/defence/drdo-says-its-anti-drone-system-can-help-army-prevent-jammu-airbase-like-
attacks/688638/
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ITfHaT @ & e QAT AT & 7Y 31 gt
T G, DRDO & U 'gfAAR Afdhet 3meft @ ¥

By #ge7 53T

7% ool smafFal & g ga F @ WA aat iy g 33 & ¥, I FHA fY @I @AW
3T FT QAT U T AAH F STAATT F AT ¢ VN WG TA. TH. axqor & oft g1 &
JA13 & sEIAT 3R I F agaa adF A AR :
$URT X §C YU WA sgere 1 a1 v e
g FEl g1 AfhT W@ I 91q g § F Qe
U9 {YAT Tl F U U 2 awels @ B

T RATAT F AR T FT SFAT gAA & |
fAT Sa Iradh F FHa § @ @A U F Ja0
ft FT gwa & N7 afFeae # 99F T W@r B
et g oft SfRY Y & F wifheae ¥ rafFat F e R o w &1 W & afewas
IR DT & g oft T goal e 71 AfFT Ay AF W Al 39 T F @S gIaw
gt # 3l 9T et Al A Tl IFFAT & FA A TTT TT W R

NI F qF Iefas v @ RAvT W qear FEd § FowRAt F & & @ B
SN F F$ AT TF T T ddheiF [Awfad A gl 58 VoS T 15 30Fa W qur=ia=n
& g A oft dara fRar wan Ig A FE F Y F e g 9 F Rewer I w
g aur AT AU F IRY 3q aA5¢ MY F TRl §1 AfFT Fa0 ¥ @Wlgar H Rerawdr g
fGar @ ¥ SefF % a7 guF A Ru v ¥ a&r#aaﬁﬁa;aﬁgcsﬁgwmﬁﬁw
3 afRda g wE sarEr Rar &1 faww §

FAT 9@ A@T A 0F T wgd § Rar saw § & 9 F1 gwaAer aw ®Re 3k we
TFe gl F FHA §l A e TFR HT dAUS WEfHAT vd W TR F dATT GRaT
wHfAET @ §1 AfFeT $EF e[ gAY AARAT 39 Rem A A F @ 71 W@ TEER F
AR RAF gt & adl, 75 awelldl § o F T@ET 96 @1 ¢l FAA AT & aweltal
HT T&T O H 3UAT ¢ @7 g, sufav AR gue=t & av RAY § IR @ A ST B
T FHA FT WA UIAF AN F T H INET 37 @1 o1 sqfaw Janat v geam i ar
gHd & AT 9 @fieer off g1 3k et Aemat vF Il & gee Aw Fa ¥ v @
2 delis st derra FIE gl

THTE ThaAlhl & SEIATT B dHT 2018 & Tl A e B Fr [wReT W gifFd
U A AT A a9 F AT W T AP Ig s Ig WA TS F TR W {1 TN
R W A 6T T AE g3 R

https://www.livehindustan.com/national/story-danger-of-drone-attack-not-only-from-terrorists-but-also-
from-enemy-forces-drdo-has-weapons-but-away-from-army-4181612.html
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Emergency procurement of anti drone technology!
Regulation of Defence Research: Keeping the
perspective right

To deal with the growing number of drone threats, this system provides the
ability to hit any ground or airborne targets and eliminate the threat effectively
By Huma Siddiqui

The recent drone attack at Jammu airbase highlighted multiple shortcomings in India’s
preparedness to deter emerging innovations in
asymmetric warfare. However, it was remarkable to note
that some agencies came out publicly to announce that
the anti-drone technology is already available within the
country and Defence forces are solely responsible for
not using them.

The most glaring example here was DRDO (Defence
Research and Development Organisation) itself staking
the claim that since last one year they have developed
the anti-drone technology but it is not being used. -

What did the DRDO Chief say about the Anti (Tﬂ?eefe;*;‘;“ g'gg‘;;grfﬁampfnd“ere [%?,Selogﬁgﬁ
Drone System? Organisation) itself staking the claim that since

Earlier this week as has been reported, DRDO chief G 'tizthﬁgfog%ruﬁffsZ%‘fbgler:’ge'Sfeedd the anti-drone
Satheesh Reddy had told the media that the counter-
drone technology developed by his organization has the capability to not only swiftly detect, but to
also intercept and destroy small drones that pose a security threat. His comments came two days
after the first ever drone attacks which had targeted the Jammu Air Force Station.

The DRDO system was first deployed in 2020 during various national events as well as VVIP
protection duties, and it was a surprise to note that Armed Forces were not geared with such a
system. In expert’s view, “in most probability, the anti-drone system may not be meeting the
efficacy of the border security.”

Sources confirmed that the DRDO had demonstrated its anti-drone technology to different
security agencies at the Hindon Air Force station last year in January and at the National Security
Guard (NSG) campus in Manesar in August 2020 and January 2021.

And this technology has transferred the technology for the production to Bharat Electronics
Limited (BEL). Letters have been sent to the three services informing them about the system which
has been developed by the DRDO and its capabilities.

Anti-Drone Technology

However, following the drone attack on June 27, 2021, the armed forces are looking at
emergency procurement of anti-drone technology in large numbers. The Border Security Force and
the Indian Army are both in discussions with the Israeli company for acquiring Smash-2000.

In the annual presser of the Indian Navy last December, Navy chief Admiral Karambir Singh in
response to a media question had said that the Navy was procuring SMASH-2000s as anti-drone
equipment to protect against attacking drones.

The Indian Navy in 2020 has already placed an order for an unspecified number of Smash-2000
fire control systems from Israel’s Smart Shooter Company. This can be used to counter a drone
attack and will also help in improving the accuracy and speed of hitting targets by a soldier. The
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order was placed by the Ministry of Defence for SMASH (an electro-optic sight system) 2000 Plus
Fire Control Systems. These can be installed on AK-47 and AK 203 rifles.

To deal with the growing number of drone threats, this system provides the ability to hit any
ground or airborne targets and eliminate the threat effectively.

Announcements by DRDO and Status

Each year DRDO gets a big chunk from the Defence funds. Yet, DRDO has said on various
occasions that the armed forces have not asked for it.

Besides the anti-drone system, Exo-skeleton is another product for which R&D was carried out
and the DRDO told Financial Express Online that there had been no order from the Indian Army
until 2020. In June 2021, in an email response, DRDO said it is now working on two different
types of Exo-skeleton for the Indian Army.

As per Defence experts, “it is usually a case where the R&D equipment proposed is more at the
science project level and does not even meet the internal DRDO standards. And, in any case, the
trial cycles for R&D items run into multiple years without urgency for delivery, with funding
allocation on yearly basis.”

The other glaring example is the AIP (Air-Independent Propulsion) for Scorpene class
submarines. Before the commissioning of each submarine a Press note from DRDO states that the
AIP has been developed and ready to be fitted.

“Unfortunately, a development in the Lab environment requires major re-configuration to make
the systems fighting fit and amenable to fitment onboard an aircraft, warship or military hardware.
This gap is not easy to patch up and most of the DRDO projects are unable to finally make it to the
field exploitation, despite large commitment of resources by the Defence,” a senior naval officer
had told Financial Express Online in an earlier report.

Institutionalise the procedure of research related announcements

There is an urgent need for the government to institutionalize the procedure of making Research
related announcements, especially for items related to National security and medicine (in the
present pandemic times).

“DRDO is not a production agency, therefore their announcements should actually be made by
those who will be doing the production — DPSU or private industry, after they complete the due
trial reports,” explained a defence officer on condition of anonymity.

Adding, “At any given time, Armed Forces are always keen to undertake trials of various
equipment, systems or subsystems, whether the item meets their immediate or future requirements.

The Armed Forces cannot be seen from the perspective of the Developmental agencies and are
already busy handling threats at the National level to give time or importance to unilateral
announcements in Defence Research since it is clear that Defence role cannot be seen from a
developer’s perspective.”

https://www.financialexpress.com/defence/emergency-procurement-of-anti-drone-technology-requlation-of-
defence-research-keeping-the-perspective-right/2282960/
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forsit swafaa oft gemmoaft a3 v gAR, HarEan A
fraTse aoma & fore sl safaat & segafa &

#Z A HIIAIT T 87 A IR FHE A~ T ded F G [T FT Iwdr st g/
33t aF sic 7 a3 d77 sRIRT ¥ FF gal av Raer o fAskar 81 sv [t s9fAat & arr
RTFT FTH I T I§ [A3ar @cxr gl
By Akash Dwivedi
FC A F AT FRAAR qa F @ @Sh Fafaar ofr amr am @ &1 e segEuTe va
e e @R mEEY) FRAR T9 & AT gl dede @e Fufaat @ & gwar 2
NI A AEBAT T H IFATT P FHH Ted F A gl FRAIR A Jorawr &

AggAo WHRT T s fret ot $adt 1 3@ St Re s w9 &

T gfasaEl & AR & a9 F§ @A Sufaar &m a7 F 3aiEh sw9 A= g
T & Wy e &1 war off gaom aeh aF e 7 93 A ARt ¥ FF gt w R
X iRar &1 39 @ FufAat & g Aeae F9 a W g8 AIRar @ow gefh @[sh
Fafaal # @I a7 F dR F 3GRT AR ARG & ded W SR H FGGET B
IR F 3TAIAC FA NSFAT IEA WA & dgd s Fafaar Raet Rasa T 3
He 39aor RFERAT A T FH T TH! 81 Iea@ad ¢ & 4 & F§ 3q7A @m a7 #
AFAR FH FT W} &1 AT A Fyel AT 3T FRARAT F g & & Aggalr & Qv Az
g 33T arelt AWl Syt samar ¥ weAw Awme F Fayel F Qv @l i ot Refaa
gl

IMFIEE WSFR F v 1 Baft yreqg F a3zl 7% Irarer F st w agaw
60 Bt Afcaaw auar & st 3aF R F1 T Yo F F Qv @Rl HFawa Ao
Hw ff R g Tamr 31 35 REw Ee A Aaw 60 Bl F 9 7 wEn e F
for B%w FiHr Fat aamr ¢ RIrEe & wgfa e F 9 da e 7 age &
H SHHT STIATT FT @ ¢ ST AT 3egia AP F g ABAT 40 B afcaaw & mf
WA ¥ fav Reaw qailt aard 2, e swaare oft da1 &7 @ 8 W F§ g § A
T&T 8T H gl & FH T @ ¢l sy & A3 T 3w 87 yfaseE & T FAawt g8
AR g FAH T THA|

https://www.jagran.com/uttar-pradesh/kanpur-city-drdo-allows-private-companies-to-make-missiles-
21791760.html
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Agni P spearheads India's major
Naval revamp to deter China

India’s demonstration of its intent to build “carrier killer” missiles by test firing the Agni P on
Monday is part of New Delhi’s energetic effort to prepare for an assertive role in the Indo-
Pacific where China is flaunting its military muscle

New Delhi: India's demonstration of its intent to build "carrier killer" missiles by test firing the
Agni P on Monday is part of New Delhi's energetic effort to prepare for an assertive role in the
Indo-Pacific where China is flaunting its military muscle.

Potentially, the missile would be able to target !
Chinese aircraft carriers, and blunt their cutting edge in i
the future. From and Indian perspective this is all the
more necessary as Chinese state-run media in the past
has argued that Beijing must have six aircraft carriers by
2035.

China's state-run motormouth tabloid, The Global
Times had earlier quoted Yin Zhuo, a senior researcher at
the People's Liberation Army- Navy (PLAN) Equipment Research Centre as saying that "China
needs two carrier strike groups in the West Pacific and two in the Indian Ocean. So, we need at
least five to six aircraft carriers,” to protect the country's maritime interests.

The daily also paraphrased Xu Guangyu, a senior adviser to the China Arms Control and
Disarmament Association, who said that "future™ aircraft carrier groups would require access to
overseas logistical bases in countries such as Pakistan and Sri Lanka.

Analysts see the Agni-P as an equaliser to the China's DF-21D missiles customised to attack
aircraft carriers, up to an 1800 kilometres distance with conventional warheads. China has
developed this weapon to undermine the US navy's capacity to dominate the Indo-Pacific on
account of its much larger fleet of aircraft carriers-floating airfields which can exercise "sea
control”. The Chinese have also inducted the sister DF-26B missile in its arsenal. Netizens also call
this Intermediate Range Ballistic Missile (IRBM) "Guam express™ or "Guam Killer" because it can,
with its 5000-kilometre range, target the giant US military base of Guam in the Pacific with nuclear
warheads.

The Agni P is part of a much larger arsenal that India wants to deploy in the Indo-Pacific region
to effectively deter China in the maritime domain.

At the heart of India's new Indo-Pacific defence posture is its submarine fleet, which is being
rapidly revamped. The key to refurbished deterrence are the changes to the 30-year submarine plan
which was approved in July 1999 under the leadership of former Prime Minister Atal Bihari
Vajpayee. The original plan had envisaged induction of 24 diesel attack submarines, the Hindustan
Times reported.

But in view of China's military rise and aggressive posturing, the navy, instead, now wants to
induct 18 conventional diesel attack submarines including those with air independent propulsion-a
technology that makes conventional submarines hard- to- detect because they can stay underwater
for much longer periods.

Besides, it also wants to have six nuclear attack submarines or SSNs, which are powered by
nuclear engines, but do not deploy atomic weapons. This is a China-centric change in view of
Beijing's rapidly expanding nuclear submarine force, which includes Jin class nuclear submarines,
deploying JI-12 Submarine Launched Ballistic Missiles (SLBMs), which have a range of 7,400 km.
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Currently, India has leased one Akula class nuclear submarine from Russia, called INS Chakra.
It has also inducted INS Arighat, which can fire ballistic missiles. India's Strategic Forces
Command (SFC) exercises command and control over these underwater platforms. In fact, it is the
SFC that exercises operational control over all ballistic missile firing submarines, also called
SSBNSs.

In tune with beefing up its submarine arsenal Indi has tested K4 SLBM. The 3,500-km range K4
missile, which can be launched from Arihant class nuclear submarines of which INS Arighat is a
part, adds a new dimension to India's second-strike capability-the ability to carry out a retaliatory
nuclear attack after absorbing an initial attack by an atomic weapon. The newly acquired heft to
carry out a crushing nuclear counterattack with an Intermediate Range Ballistic Missile (IRBM),
from a concealed underwater platform, steels India's nuclear deterrent.

The K4's 3,500 km reach, which can cover the entire Pakistan and the industrial heartland of
China, helps in providing assured deterrence in the region, which includes the 10-nation
Association of SouthEast Asian Nations (ASEAN) and other territories in the West Pacific.

With an eye on China's forays in the Indo-pacific, India also deploys Su-30 multi-role fighter
jets at the Thanjavur airbase in Tamil Nadu. Analysts say that with mid-air refuelling, the Sukhoi
would bring the Malacca straits, the strategic link between the Indian and the Pacific Ocean within
its strike range. Besides, the Su-30 fighters will deploy the deadly BrahMos supersonic cruise
missiles-a highly potent joint venture enterprise of India and Russia.-IANS

https://www.sentinelassam.com/national-news/agni-p-spearheads-indias-major-naval-revamp-to-deter-
china-545368

The Shillong Times

ESTABLISHED 1945

Sat, 03 July 2021
China takes notice of India’s test of
‘carrier Kkiller’ Agni-P ballistic missile

New Delhi: China has noticed with concern Indias test of its home-grown “aircraft- carrier killer
“ballistic missile, Agni-P, which has left Beijing wondering whether New Delhi has found an
equaliser to its once feared DF-21 D missile.

The Hong Kong based South China Morning Post
(SCMP), while raising the question on whether India’s
nuclear capable Agni-P medium range ballistic missile test-
fired from an island in the Bay of Bengal matches China’s
DF-21D “aircraft carrier killer” weapon, it has, nevertheless,
also sought to underplay its significance.

The daily pointed out that the Agni-P would not be able to :
target major Chinese cities, Beijing or Shanghai. But citing Indlan media reports, |t sald that the
new weapons could, nevertheless, strike enemy armadas in the Indo-Pacific region.

Analysts point out that so far China has self-congratulated itself for developing two unrivalled
“aircraft carrier killer” ballistic missiles—the DF-21D and DF-26B. The DF-26D, said to be the
world’s first anti-ship ballistic missile, can target aircraft carriers within a range of 1800 kilometres
with conventional warheads. But the more potent DF-26 B, with a reach of around 5000
kilometres, can attack with atomic warheads. Not only can it target aircraft carrier task forces, it
can also strike the US concentration of forces in the island of Guam. Netizens therefore also call
the DF-26 B as “Guam killer” or “Guam Express”.
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But the testing of the Agni-P missile overturns the strategic equation. The Agni-P has a range of
between 1,000 and 2,000km (621-1,242 miles). It can be transported on trucks or by rail, greatly
increasing its mobility and response time.

The SCMP quoted former PLA instructor Song Zhongping, as saying that the Agni-P “probably
does not aim at the big cities of China or Pakistan, but tactical targets like armoured vehicle
clusters or airports, for which it could do a better job.”

Yet, he did not doubt India’s will to turn the Agni-P into its full-fledged “carrier-killer” role.
“Hitting a warship with a ballistic missile is a complex systematic project. It takes not only the
missile itself, but also many other support systems — such as satellite navigation, terminal target
identification, guidance and manoeuvring systems,” he said. “I believe India has this demand and
willingness to work hard towards this goal, but it will take time.”

China has developed the DF-21D and DF26-B to undermine the US domination in the Indo-
Pacific region on account of its much larger fleet of aircraft carriers, which can carry out offensive
missions and exercise “‘sea control” in the region.

Unsurprisingly, the US, with the support of Russia, wants these two weapons to be scrapped
under a new Intermediate Nuclear Force (INF) treaty, by drawing arms control commitments from
China. The previous INF treaty, now defunct, was an arms control agreement between the US and
Russia to eliminate all missiles below the range of 5000 kilometres. But with China now
developing its own arsenal of intermediate missiles, and a new cold war on the horizon, the US
insists that China should also be a party to a new INF treaty.

A conversation of a new INF treaty is likely to be a part of future talks between the US and
Russia following last month’s meeting between President Joe Biden and his Russian counterpart
Vladimir Putin in Geneva.
https://theshillongtimes.com/2021/07/02/china-takes-notice-of-indias-test-of-carrier-killer-agni-p-ballistic-
missile/
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Indian Railways’ big achievement towards
sanitation; Equips all passenger coaches
with bio-toilets

As many as 73,078 passenger train coaches have been fitted with 2,58,906 bio toilets
By Devanjana Nag

Bio-Toilets in Indian Railways: In line with Prime Minister Narendra Modi’s mission of Swacch
Bharat, Piyush Goyal-led Indian Railways has fulfilled the pledge of bIO t0|Iets in passenger trains.
According to the national transporter, 100 per cent ;
of passenger coaches have been fitted with bio
toilets. This has ensured that no human waste is
discharged from coaches of passenger trains on rail
tracks. With this effort of the Railway Ministry,
around 2,74,000 litres per day of excreta on rail
tracks are being avoided. Indian Railway had said
that with this move, human waste led corrosion of
rails and fittings costing an amount of Rs 400 crore
per annum, is also avoided. As many as 73,078

passenger train coaches have been fitted with

2,58,906 bio toilets. 100 per cent of passenger coaches have been fitted

: ey
Further, the national transporter has planned to with biotorlets

supplement the existing system of bio toilet with vaccum flushing system toilet (bio vaccum
toilets), which substantially reduces the requirement of water for flushing, while ensuring effective
flushing of fecal matter from the pans. According to Indian Railways, bio vaccum toilets have been
provided in a total of 1,372 LHB (Linke Hofmann Busch) coaches and also, it has been decided to
provide bio vaccum toilets in air-conditioned LHB train coaches. Besides, sanctions for 8,500
coaches are also available, Indian Railways said.

Earlier, the Railway Ministry had said that the Indian Railways Bio-Toilet project is an
innovative and indigenous development of technology. According to the ministry, this technology
is a first of its kind, that has been used by any rail road in the world for on-board accelerated
digestion of human waste. The bio toilets’ technology has been innovated, designed and developed
under the Modi government’s ‘Made in India’ initiative. It has been created jointly by Indian
Railways’ engineers and Defence Research and Development Organisation’s (DRDO) scientists.
The adaption and deployment of the bio toilet technology in large scale has been facilitated by
collaboration between RDSO, DRDO and Indian Railways’ field units.
https://www.financialexpress.com/infrastructure/railways/indian-railways-big-achievement-towards-
sanitation-equips-all-passenger-coaches-with-bio-toilets/2282624/

18


https://www.financialexpress.com/infrastructure/railways/indian-railways-big-achievement-towards-sanitation-equips-all-passenger-coaches-with-bio-toilets/2282624/
https://www.financialexpress.com/infrastructure/railways/indian-railways-big-achievement-towards-sanitation-equips-all-passenger-coaches-with-bio-toilets/2282624/

COVID 19: DRDO’s Contribution

THE TIMES OF INDIA

Hyderabad: Laurus Labs gets DRDO

licence to make and market 2-DG

By Swati Bhardwaj
Hyderabad: Hyderabad-based pharma player Laurus Labs on Friday said it has received a

licence from the Defence Research &
Development  Organisation  (DRDO)  for
manufacturing and marketing Covid-19 drug 2-
Deoxy-D-Glucose (2-DG) in India.

The company also said it has applied to the
Central Drugs Standard Control Organisation
(CDSCO) for emergency use authorisation (EUA)
for the drug. Dr Reddy’s Laboratories, which was
the first to tie up with DRDO, has already received
an EUA from the Drugs Controller General of
India (DCGI) for use of the drug for moderate to
severe hospitalised Covid-19 patients.

Scientists at Institute of Nuclear Medicine &
Allied Sciences (INMAS), a DRDO

Sat, 03 July 2021

Scientists at Institute of Nuclear Medicine & Allied
Sciences (INMAS), a DRDO lab, developed the drug in
collaboration with Dr Reddy’s for cancer but last year
decided to repurpose it for Covid-19. (Representative
image)

lab, developed the drug in

collaboration with Dr Reddy’s for
cancer but last year decided to
repurpose it for Covid-19.

The licence to Laurus Labs has
been granted by DRDO as part of
efforts to make 2-DG affordable and
accessible to patients. DRDO had

for 2-DG

TO MAKE IT MORE AFFORDABLE

» Laurus applied
to CDSCO for
emergency use

» Dr Reddy's has

already received EUA | » The cancer drug was repurposed
for the same drug

-~

recently invited expression of interest
(Eol) from pharma companies for
manufacturing this drug.

Dr Reddy's rolled out the drug

» The drug is used
for moderate to
severe hospitalised
Covid-19 patients

last year for Covid-19
» The planisto » Dr Reddy's
make this drug rolled out the
affordable and drug at 990

accesible to patients | per sachet

recently under the 2DG brand at Rs

990 per sachet. The oral drug comes in a powder form in a sachet and has to be taken by dissolving
in water. It works by accumulating in virus infected cells and prevents growth of the virus by

stopping energy production and viral synthesis.

Meanwhile, Council of Scientific & Industrial Research institution Indian Institute of Chemical
Technology (CSIR-1ICT) has been licencing the knowhow for 2-DG synthesis to other companies,
including Lee Pharma, Suven Pharma, Anthem Biosciences and Nosch Labs.
https://timesofindia.indiatimes.com/city/hyderabad/hyderabad-laurus-labs-gets-drdo-licence-to-make-and-

market-2-dg/articleshow/84085099.cms
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Laurus Labs gets DRDO licence
to make anti-COVID drug 2DG

Drugs Controller General of India (DCGI) had on May 1 accorded
emergency approval for use of 2DG on COVID-19 patients

Hyderabad: Drugmaker Laurus Labs has received licence from Defence Research and
Development Organisation (DRDO) to manufacture and market 2-
Deoxy-D-Glucose (2DG), an oral drug indicated as an adjunct
therapy for hospitalised COVID-19 patients.

Announcing this, the company said it has already applied for
emergency use authorisation for the product with the Central
Drugs Standard Control Organization. The Drugs Controller
General of India (DCGI) had on May 1 accorded emergency
approval for use of 2DG on COVID-19 patients.

Laurus Labs is among a clutch of companies that have been
issued licence to manufacture and market 2-DG, sources said.
DRDO had last month invited expression of interest, from pharma
companies, offering transfer of technology of the process for manufacturing 2-DG.

Developed by DRDO lab INMAS (Institute of Nuclear Medicine and Allied Sciences), the
product during clinical trial showed that the molecule helps in faster recovery of hospitalised
patients and reduces supplemental oxygen dependence. An official release, issued at the time of
DCGI approval, said being a generic molecule and analogue of glucose, 2-DG can be easily
produced and made available in plenty in the country.

Dr. Reddy’s Laboratories in association with INMAS became the first company to roll out 2-
DG. The Hyderabad-based pharma major earlier this week had announced the commercial launch
of 2-DG, with the maximum retail price fixed at 990 per sachet. The company had said it will be
supplied at a subsidised rate to government institutions. Last week, Shilpa Medicare had also
announced receipt of an in-principle approval from DRDO for manufacture and sale of 2DG.

Like Shilpa Medicare, Laurus Labs too did not specify the time frame by when it intends to
launch 2DG and the price it will set for the product.
https://www.thehindu.com/business/Industry/laurus-labs-gets-drdo-licence-to-make-anti-covid-drug-
2dg/article35096318.ece
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Coronavirus Drug; Ig s9s it saATTaN
HIfA3-19 &Y a1 236, e =T aEde

dRE ded (Laurus Labs) 7 28051 & Jrarasiea 3930er qifdawor (3ge) & fav

FHT Flvfer ArF [AIFor Garea (Histvadi) ¥ aweT gge & IrdgeT F¥ kAT &/
a$ faeel: Coronavirus Drug: &aT #9«ll aR® ofs¥W (Laurus Labs) @ AR HT Far fF 3@
T Jqaue AR R d@wea (DRDO) & #ifas-19 & gar 2-faitawr-S-so@ier (2316 A
A=gheaier sk ARy v adw Fer §) akw dsw
F AW I9R F 9T F U F F}fAS-19 AfNA F s F
T aRNT a1 #AgRTEE @fsims) F 29 &
TATdRTeNT YA A ST & 8l
HY A AT, “ART ds7 o 28160 F AUGHEA 3TN
wfteor ($90) F fav & e aes Eer weree
(Ereadia) F THET g & HdeT FW AT §1” T ggSA
ST g @ 28 ST # 990 A Wiy 9B & IWFAN o Ao W 286N F qOR F
3dReT Y o $r oY

https://navbharattimes.indiatimes.com/business/business-news/laurus-labs-gets-license-from-drdo-for-
manufacturing-marketing-of-kovid-19-drug-2dg/articleshow/84062738.cms
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IR 34T AT ST IETATS A ITFH ST Tolle

o TollC #)ETHATAS0 dev 9fa fRae JiFdisra 3c9ig #T @

o JEYAIT 60 33 I [Acla Tt 137 & FiFd st

o FEITFH A7 fFarad

AGAF B &7 F aF F FRT & FEN T F 9 & AT sEad oRyg segarT &
ATFASTA 3cUIEA Tl e SHA &THAT 450 e 9fa fAere geitl 3@ i a7
YHAR I BIAA IFqarTer F1 AeTor 21| Seg @ oolie A A FRAE Y A F 3FAG
gl

oIad! 89 & AN & AT SEdt IRYg FFTard @ TE AT FERT §1 9T 40 §OR ST
g IFaaTe 9 AR 31 3@ 39 e Ay arar § Fa frar steem fRAfFas st &
AT FTFHST 3cUE Tolic AT AT o ifFdsa Rosy &1 sigie o | Hed =W
BT W T TS IcUGA THie TS F1 HHT §IT {1 FWH eI W 60 I3 H ;e
HTFHSIT & aFd 3Taey @I ITFHISTT Coie o T SFAT 3RS F 7T a14r
BIE I H gt # TR e @ W@ 8l T W R{Ave Rfveast & i
UF B A §l AT W e A AN FT g IE @ TAT §| oTEedr gRwg F dgat
few Far & Fg1 B o@Ed F dF B gorer B g GRUT & T AW 7 Ao
wie W ¥ F A A g A T gRwr B g sdEdes § QA gaer g
HLAT I3

https://www.livehindustan.com/uttar-pradesh/lucknow/story-drdo-will-set-up-oxygen-plant-in-cantonment-
hospital-4181499.html
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IS @ AT G 3rEqdred # ATFHISIeT Solle
ST T HTH YF, DRDO FECT I TelTe

fafaer asfer 7 aarar & SR A5 AT FIfAFIOr (NHAI) §aRT 39T A Tolle Jaaid &1
FNTIT ST 6T &1 Safa Tolic F T4 HWenT vq #ry das+ (DRDO) ZaRT g¥cia 354t smean|
By Famer #e79
are: mwﬁmaw#mm#géﬁﬁmmaﬁm#

mmmewﬁvmw%lmww X o
IW & g Rae 3k aEa & Sl & A0 @
JTFdtster 1 FHT & el :

ol FIT B A AT ST @ § oA

5 ey & AR @ole IgaT TAR aA F T Nad,
fF dowr &R &3 @ vvae H sfedlee cee |
mmm%lwmaﬁmmoomqﬁr
fAee e, Sad gfafesr 500 sitfioer RdsT o o e 1 AR
FHA| Fegia aarn & REe e IFTUarT F IAmET AERISS A IJEqarer A ot v
AHiFloe velie T BFar o @1 &, S a1ar 500 fex ufa @Aeae ghor, Swa gfafes
250 fAdsT X ST FHA|

AIREIT ST HEMT AT

e aois ¥ qarn & AT T TerART wifEIer ( NHAL ) gaRT 3dqare # odie
qAAA HT FRT ST @ gl FTafF caAie F @ HqEue va @Fw @wsa (DRDO) g@rt
greia fram Streem| e & ifAw wede 9% FH QT A HT AT 1 A e F
faT arsft sft gaoR Far 93 FfF AR ITUATT F W HaA FN AFH AX HIA F
fasior g1 1 39% g & voie A FA Y& g 9w

Ted & e & Rea aeien siterdiereT

3 aarn F Rae § AFReES s FEIaE # iFHee i F e @ &
oot @ sifTdliorr e q& & Sean F24F qw g & A AC sa F1 AT gaw R S
syfas gRwst F o ¥ Segia FEr B FRAr B g@Ed o A g8 o Hr wA @
HaH A §C ST Sl AT S @ §l A TE I F g § I FA H@ @,
wd e i Rewa gt gehi

https://www.abplive.com/states/bihar/good-news-oxygen-plant-installation-work-started-in-siwan-sadar-
hospital-ann-1935223
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o AAR 7 A3 &
FHAR TN HTFHISTS Tl

ST WHGIRAS T &g AR F SmEet fr 3 & e cae qemr S|
o FIT $5 § 250 TANUH &1 dFHIST Soie TG FA1 Seam s@9F Qe Ser gemraeT
GaRT gl # ST W g1 Teie 9 F AT vavaesnd i A & RE # wEduw &
faafor frar smeem 10 Fard @ fAtor g @ A FHEST B cAle ¥IGem § 50 I3 dF
3iferisel AT § 9ET FHa|

PRI THAT A gEH T TS A A Aw A 4 g6 @A @ @A e Aw A FH
THAT A T R THAG F ARAST f FTH FA TS 30 @ A osEH @A ge
e wemwe & e # 97 fowr a1 gew RfFcREd st werr A sfawas F gamn
& e At Feafa W AR e F stedser cae B v & e @& s @Al B
Iogit garaT F Ntd FW 5 AARA3T Fdea e T TAGAT FEM FHF AT
TR T g oRET # FHe Rftga &t & 78 31 diwwat & gamr & e
IR F Aead TR & care F fAv wESee sarn Jean ger RfscRsdt § gaike
250 TAHIUH &1 TS T TRAT el SFud & F #AdSt Y AedesT F Qv sredan
e TS| Ieglet I B FrEr 10 e F A1g § GEIIT AT g g S F/E a6
AAE F FAT WoTH IETAT TgIRT AT Colie Y TG FIN| eIt oeie
AT & AT R off oo @r B

39 WYY gaar g fen Ffted gorr A d qarn & Adgw el F 50 93 @
ﬁﬁ?ﬁaﬂqgﬁvmﬁmﬁmagmﬂﬂaﬁa;mamaga?an?ﬁ#ﬁmmﬁmw
T O T & 3rame & AdS Y srewar 9|

AT FfeIF T g & areflared Sf aeRer aAT @ gamr B @vad aRaw sk
HEEY & REE F geor A Gad 98 WY Fg g1 JgT W AT odlic & Qv g fAew
dls$ 3R 10 Hiex Fo A T Rfcea g8 ¥ o F FATRAT § At @ @ F
Seg @1 WU faAtor o g Sream|

died FR &3 § AR dead F dFde e : FEer e wor # geit gRda
WOT & IRIEHT I Amawdt H caie A TUEAT @ WY FHE 91 Awy wor F Ay F
vete T TUIET B et sud AR o g

- 1. 7T A slareda, @t

https://www.amarujala.com/uttar-pradesh/bahraich/bahraich-bahraich-news-1ko5853332118
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FRNAT FFHAT HY A8 e F AT IR g oo s FeAR

#Afewer Freiel A 7T deal & fav AR ddder awmv a7 @ &1 a@ SHawEat svvarer
T St aemt F genmar & A faey glaer daw g FwH ae=t ¥ fAv 25 35 AT &
FATT FT0I FHF v g7 Real dIRt wer @ &

By Lokesh Chandra Mishra, /@ a7fa3rer
FF; PR A FIRAT HHd dE F [T FErwAR IR @ @ ¥ sevarel # aeat
¥ goter & fav gRauw so @ it & ARFT Feer & e
gl TTal & Qv IEuRe ddder @mv s w § g
IR AT S, A ot geAl F ogarer F v RAAw
gRe R @M swE aEt F AT 25 ¥ Few § o

ST 50 AT g7 &t A Ter @ B

FRAT A T N deX & Fear ik e aAfganst &
T THAT O i IRE FAE S W ¥ T WA g
Tareey vq Rftrcar Ram famer [ st awg i daard) aé waen G §1 S @0 &
di AT ARFT FAG Foam, TIN AR AT F A INBARF Feex e a1 W T @
MR F Seal-gear dae A Y dftwfes e @ww S W §1 sud remar i
HeRTeT ee AT Ieqae ¥ v @ BIRF e @iy v §1 39F sremar fiw ik
IfFTRE ddeer g o w &

3T IFqATAl ¥ AT STFH & Horad R # BFw Rud 3k sgewie smfamare #
IR ¥ R BFr v g7 @ [{Ead A a#7ar g FAE segare & it 25 [Rrar a==9 § Qv
AN AR F NAIRE IFTdT F TS  § 25 AFR =1 & g F AT 9w qv §
S & FIfAS A H Ig gyt 7@t d 3W FROT I 56 IEqa A Y agara gem
FF Iremar T T W gl & garer & fAv gl aur #ir s @ 8

®/ Oar 3Ruaa & Qv teve If3ARe s9q AMe e F1 oywaE §1 s QT
Aftwa gears FRONE F forar off AT 31 wEeeT ARusw 9 o1 W aAt 1 oween §
gl 1 frar & Brer T w8 & w1 81 R B ot srevare F A Al anar @
mmaﬁwmmﬁ,mmmﬁmwhWﬁa@?ng
AT #H v URREfed aaq @efi sy s Sl Tere i gfRif@T fRar o @ § arfe
R R A0S A T FAY HFHEA A TR 2 A B Y WA 7 @ IR Fer
femer &1 g v ¥ 5 7S @ gaw g @

T@ g ARFT Faa & SNFH AR TF-FAR ARF Fears FRURAT F gaer s
1. JAYTA AAT FT FgaT § & AT ARHT FAar & IRTRE e dmvw a1 @ & 3=
FeT & 30 gTal 1 Jga¥ J@ATH gl =T IFaarell & Y ddeex aame a7 W} §

https://www.jagran.com/jammu-and-kashmir/jammu-jammu-and-kashmir-started-getting-ready-for-the-
third-wave-of-corona-infection-21796039.html
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B3 FT ITFHISTT AT ‘TB'EIT FrRigY
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SrefigR: aﬁﬂmﬁmaﬁﬁmﬁmmﬁmﬁmﬁ{{m
¥ T St fr WE F ST AT YHFAR B TET
gga I ceie ¥ 9fd fAee 500 e e @ @
¢ AT TudT FoR W owel daRar @t &R g B
o R @ A § Sefd Roe) ¥ F 9y-giy
IS HY ST YE F & A A AT fow A
e AR HY fdm S|

YU WHR FAG & YT AWU GW, TEHAT, gooamn!
IS TATe 9 @ gl FAR H suh Tl Bew &
9Ig 15 #% § T TR W FT& AT & # @ 73 divaew 6% fAeer @ qamn &
3W Tdlic @ 100 93 W UF WY BT & 9y @ 3rqfed & s whaf| oo g verdiew
#T yag T I 100 A=Y &Y Tl & H waIA gl

https://www.jagran.com/uttarakhand/udhamsingh-nagar-drdo-chr39-s-oxygen-plant-reached-kashipur-

Che Cribune

Karnal CHCs to have Oxygen plants

Karnal: Amid the fear of a third wave of Covid, the Health Department has decided to establish
oxygen plants at all community health centres (CHC) in the district.

Civil Surgeon, Karnal, Dr Yogesh Sharma said in the
first phase, two oxygen plants would be set up at the |
Gharaunda and Assandh CHCs under the CSR initiative
by two private companies. Another plant would be
established at the Nilokheri CHC by the DRDO. There are
a total of eight CHCs in the district. The remaining would
be covered in the second phase. 3

Besides, each bed at the CHCs would have oxygen ‘{-\,
supply. A budget for the same had also been sanctioned by the state government, he said.

The Civil Surgeon said the PWD (electrical) division had been entrusted with the installation of
oxygen gas manifolds.

He said at present, the Covid situation was under control in the district and only one case was
reported on Tuesday. In the past week, the positivity rate had fallen to less than 1 per cent from 30
per cent during the peak days of the second wave.
https://www.tribuneindia.com/news/haryana/karnal-chcs-to-have-oxygen-plants-278382
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%‘ Press Information Bureau
Government of India

Ministry of Defence
Sun, 04 July 2021 12:35PM

Chief of Army Staff proceeds on a visit
to the United Kingdom and ltaly

General MM Naravane, the Chief of Army Staff (COAS) has proceeded on a visit to the United
Kingdom and Italy from 05 to 08 July 2021. During the four day visit, he will be meeting his
counterparts and senior military leaders of these countries with an aim of enhancing India’s
defence cooperation.

Visit to United Kingdom is scheduled for two days (05 and 06 July 2021) during which the
COAS will interact with the Secretary of State for Defence, Chief of Defence Staff, Chief of
General Staff and other dignitaries. He will also be visiting various army formations where he will
exchange ideas on issues of mutual interest.

During the second leg of his tour (07 and 08 July 2021), the Army Chief will be holding
important discussions with the Chief of Defence Staff and Chief of Staff of the Italian Army.
Additionally, the COAS will also inaugurate the Indian Army Memorial in the famous town of
Cassino and will be briefed at the Italian Army’s Counter IED Centre of Excellence at
Cecchingola, Rome.
https://pib.gov.in/PressReleasePage.aspx?PRID=1732598
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ol AT YT IA15es fharsH
3R gt & IrET W IGET

¥ vqE (WHTTH) SR A, TH. a0 AR 05 & 08 S@$ 2021 dF AR
mmaﬁﬁwwmg%lwmwﬁmﬁmﬂrmw
Qe F AFAG A 5 oA F IS FHFEl A ke Ao A3t § Fewa FA

Teses fhersar & Amm @ Ra (05 3 06 e 2021) & v fuia 3, Bws e
JAT THE g F & dfEa, @ 9w, qe HE TR W Td I AART SafFadl &
Y ATd FE| g8 A F AT sy w1 st gkt 3 Srer 97 v Ra F Aqg@ W
e EE-vge F3|

e R & q@y =wor (R 07 3k 08 Fams, 2021) & SN @ar 9@ oot & Tam
vaE It @Eiew dR @ar F AT T ww F Wy Agagt RER-Rad w76 swF
FfaReFa a1 yog@ afigy aew FRAH aRdT da1 & TIRE w1 Y 3qEeT i IR AT F
AR FH saTed! T F FER WEEN TR AHE TFAAT H Iog AHAPN TeiT T FATCAN
https://pib.gov.in/PressReleasePage.aspx?PRID=1732605
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Indian Naval Ship (INS) Sarvekshak Departs
Colombo on completion of survey assistance

Indian Navy’s Hydrographic Survey Ship Sarvekshak successfully completed survey action
around the site of ill-fated MV X-Press Pearl on 02 July and handed over the survey data to the Sri
Lankan authorities. The ship equipped with the state of the art survey equipment including the Side
Scan Sonar, was deployed on 25 June at the request of Government of Sri Lanka.

The survey operations in three search areas around the wreck was progressed in coordination
with Sri Lanka Navy and Sri Lanka’s National Aquatic Resources Research and Development
Agency (NARA). The ship undertook a total of 807 miles of Side Scan Sonar survey and identified
54 prominent underwater debris from MV X-Press Pearl and also one additional uncharted wreck.
The survey of the wreckage area would facilitate issuance of advisory to both mariners and
fishermen, and subsequent removal of debris by Sri Lankan authorities, thereby ensuring safety of
navigation for marine traffic operating through Colombo port.

INS Sarvekshak, is based at Southern Naval Command at Kochi and is fitted with state-of-the-
art survey equipment like Deep Sea Multibeam echo sounder system, Side Scan Sonar, Sound
Velocity Profilers, and a fully automated digital surveying and processing system. In addition, the
ship carries a Chetak helicopter which was extensively deployed during the survey for aerial recce.
In the past, INS Sarvekshak has also undertaken foreign cooperation surveys in Sri Lanka,
Mauritius, Seychelles, Tanzania and Kenya.

India and Sri Lanka share a strong bond and partnership, and this survey operation undertaken
has been another milestone in strengthening cooperation and understanding between the two
countries and reinforcing the shared values.
https://pib.gov.in/PressReleasePage.aspx?PRID=1732390
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AT AT 71 FgST (3STATH) eI S
gatl WETIAT FT FT U FT Fleal § @&

AT AR & gERfhes wdaror SETer wdetd A RA® 02 JAE A & wHA TH-
U T SR F VU & WU HIEOT FT FHETS FhadrgEad U Far R shdwrs
FFRET F gdaror & S WY WE Tt WAR ARG IrcAmyfAs wdaIor sUEOl § A9
$H STgTel 1 Alelsl WHER F Ay W i 25 S 1 dara fham aram an|

AdS & JTHIE & dieT @erdle &t F wdaror e shaws e siv siewr & i
T FHTUS IqEUe 3R Rew ol (R F wHeay ¥ T TAT| TS A WSS Fhe
AR FdaTor F F 807 Ha A gl a7 A R Ul F W wHA vFA-AW T F 54 &I
#oe 3R vF IANTFT 3T AT F ) gguT AN AGT TS AT FT FI&IT A F ATTAHR
IR AGIRT At F WHAY T FA F AR @ H sl NRFRAT g@rT FAewr gew H
FrarE geft, s Fea) deome @ FErfoa T AaEd F fav dlagew B grar gAaa
ol

ETATH FdeTh FIeT & iAol AT FAF & qeta e araT e § 3R swd S @
AEANH FH WP Awew, 9133 W @R, 933 AR deEead IR v @ e &
mﬁa%ﬁwﬁmaﬁruﬁwwwﬁﬁ#amg%ﬁmmaﬁgv%lm
HAET e H Ads gellPree gdr § O gars a8 & fov gderor & ke a2 49 )
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India to retaliate at a time, place of its

choosing: CDS Rawat on drone attacks

By Rajat Pandit
New Delhi: India will strongly retaliate at a time and place of its choosing if Pakistan attempts
to use drones or indulges in ‘hybrid warfare’ of any kind to target Indian civilian or military assets,
chief of defence staff General Bipin Rawat warned on Friday.

Investigative agencies are probing whether the
small explosive-laden drones used in the terror
attack on the Jammu air force station on June 27
were launched from Pakistan or from within the
region, and whether the intent was to deliver a
message of a new capability or actually cause
damage on the ground, said Gen Rawat.

e
“We do not yet know the ultimate intention. But ! .
let them (Pakistan) attempt to do something to ]
damage our assets, and the reaction from our armed forces will be very different. The political will
is there. Our armed forces are ready,” he said, speaking at a webinar here.

“A strong message has to be sent that anything of this nature, grey-zone tactics or hybrid
warfare, if it damages our assets and affects our national security, we reserve the right to respond at
a time and place of our choosing and the manner in which we wish to respond,” he added.

Referring to the border truce with Pakistan since February, the CDS said the mere stopping of
cross-border firing on the Line of Control was not enough. “If you (Pakistan) are going to use
indirect systems to disrupt harmony and cause damage, it amounts to a violation of the ceasefire,”
he said.

Air Chief Marshal R K S Bhadauria, on his part, said IAF did have a limited number of “soft
kill” jammers to disrupt the command-and-control links of small drones and “hard kill” counter-
drone systems but they had not been deployed at the Jammu air station because it did not have
“critical assets” like fighter jets.

"What happened at Jammu was essentially a terrorist act which attempted to target our assets
(Mi-17 V5 helicopters) there. The attempt failed. Two explosives, one HE (high explosive) in
nature and the other fragmentation, were used,” said the IAF Chief.

IAF is closely working with DRDO on its anti-drone systems, which have directed energy
weapons like lasers and will soon finish their trials. “It’s a new kind of threat. Many of the projects
have already been undertaken and some of the systems were already fielded," he said.

Gen Rawat said the armed forces will have to dynamically keep on adapting to new threats
because the next attack could well be through rockets, as was seen in the recent Israel-Hamas
conflict, and not drones. “Grey-zone warfare can involve anything and we have to be prepared for
it,” he said.
https://timesofindia.indiatimes.com/india/india-ready-to-retaliate-says-cds-
rawat/articleshow/84083679.cms
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Foundation stone laid at BDL for
Environmental Testing Facility

‘This will be a state-of-the-art facility in the country’

Visakhapatnam: Vice Admiral Biswajit Dasgupta, Chief of Staff, Eastern Naval Command, on
Friday laid the foundation stone for establishing Environmental Testing Facility at the
Visakhapatnam unit of Bharat Dynamics Limited (BDL).

Speaking on the occasion, Commodore (Retd) Siddharth Mishra, CMD, BDL, stated, “The
facility will be first of its kind in the country and will contribute towards the further realisation of
‘Atmanirbharta’ in the Defence sector. The facility, once operational, will enhance BDL’s
capability in the testing infrastructure for torpedoes and underwater weapons.”

The facility will consist of a vibration testing facility, thermal chamber and walking chamber for
a whole torpedo.

This will be a state-of-the-art facility in India, wherein the vibration test of the whole torpedo of
8 meter length and 2 tonnes of weight can be carried out at a time. The Visakhapatnam Unit of
BDL has been set up exclusively to manufacture torpedoes and other underwater weapons for the
Indian Navy.

The manufacturing process involves various environmental tests, including vibration tests,
which are carried out in a real-time simulated condition to assess the functionality.

N.P. Diwakar, Director (Technical), Commodore A Madhava Rao (Retd), Executive Director
(KBU & PSG), S.V. Kameswar, General Manager & Visakhapatnam Unit Head, and senior
officials from CINA, NSTL & Indian Navy, were present.
https://www.thehindu.com/news/national/andhra-pradesh/foundation-stone-laid-at-bdl-for-environmental-
testing-facility/article35110961.ece

The Statesman
Mon, 05 July 2021

GRSE Kolkata bags order for supply
of patrol boats to Bangladesh

GRSE has the distinction in exporting the first ‘Made in India’ warship when
the shipyard delivered a multipurpose offshore patrol vessel (OPV), ‘CGS Barracuda’
to the Mauritius Coast Guard

At a time when the security of water bodies have gained utmost importance, be it due to illegal
fishing or terrorist activities, the Garden Reach
Shipbuilders and Engineers Ltd. (GRSE) Kolkata have
yet again managed to further strengthen the ties A
between India and Bangladesh by bagging an order to '
manufacture six patrol boats for Bangladesh.

The GRSE, a mini-Ratna category- | defence PSU
and a leading warship building company, bagged an
order to build six patrol boats for sustainable coastal
and marine fisheries projects under the Department of
Fisheries, Government of Bangladesh.
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The order has been awarded to GRSE through international competitive bidding where other
international players from Europe and Asia were in the fray, said the spokesperson.

The 13 metres surveillance patrol boats for Marine Fisheries Surveillance Check-post (MFSC),
Government of Bangladesh, will be used in surveillance activities, shallow water operations and
patrolling fishing grounds day and night for illegal fishing gear and retrieval of survivors. The
patrol crafts will be fitted with a water jet drive, suitable for shallow water operation up to 0.60
metres.

It may be noted that GRSE has the distinction in exporting the first ‘Made in India’ warship
when the shipyard delivered a multipurpose offshore patrol vessel (OPV), ‘CGS Barracuda’ to the
Mauritius Coast Guard.

In recent times, the shipyard had also delivered a Fast Patrol Vessel (FPV) to the Government of
Seychelles and bagged an order on competitive bidding for construction and supply of one ocean-
going passenger & cargo vessel for the Republic of Guyana.

The shipbuilding company has been an exporter of prefabricated steel bridges to friendly
countries like Nepal, Bhutan, Myanmar and Sri Lanka for use in disaster management.

GRSE has made a significant contribution towards ‘Atmanirbhar Abhiyaan’ through
advancement in state-of-the-art warship design and construction by achieving over 90 per cent
indigenous  content onboard ASW Corvettes and Landing Craft Utility ships.
The company said, “Having modernized our infrastructure facilities, today GRSE is in a position to
construct 20 warships concurrently using advanced modular integrated shipbuilding technology in
line with the best in the world.

With the adoption of new advanced technology and ‘Industry 4.0 practices’, The shipyard is on
its way to becoming a global leader in warship construction.

https://www.thestatesman.com/india/grse-kolkata-bags-order-supply-patrol-boats-bangladesh-
1502978627.html

€ WION
Mon, 05 July 2021

Opinion | Theatre Commands: Is India
on right path, at right time?

By Major General S B Asthana
Story highlights
Today, India is facing a ‘Two Front Threat’ in real terms, in a manner that it is already in
standoff with the largest military in the world, and the other adversary is also devising new ways
to disturb peace through drones/terror attacks

New Delhi: In a major restructuring like reorganising Indian Military into Theatre Commands,
there will be variation of views between stakeholders and
many rounds of discussions on merits and demerits of the
existing force structure vis-a-vis the proposed one; hence
it may not be appropriate to call it a ‘turf war’ as has
been referred in some media reports.

Is the timing right?

Today, India is facing a ‘Two Front Threat’ in real
terms, in a manner that it is already in standoff with the
largest military in the world, and the other adversary is also devising new ways to disturb peace
through drones/terror attacks. Irrespective of merits and demerits of theaterisation, strategically, it
is not the right time to go through such a major apex level restructuring, when the largest military
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force is knocking at Line of Actual Control. Such major restructuring takes at least few years of
teething problems; hence it will bring turbulence in time tested command structure during the
intervening period, a risk which the country must avoid. In an overdrive to minimise cost of
defence, or meet certain personality oriented deadlines, the restructuring should not compromise
operational effectiveness of Indian Military.

What needs to be restructured?

Regarding implementation of Indian model of Theatre Commands, | endorse Air Defence
Command, Defence Space Agency (DSA), Armed Forces Special Operations Division (AFSOD),
integration in logistics and recommend up-gradation of Defence Cyber Agency (DCA) to
“Information =~ Warfare =~ Command” as explained in my detailed analysis.
The critical shortage of air and other assets is a concern, too serious to be overlooked. The
Maritime Command accruing advantage of unity of command, will have to be weighed against
manageability of increased span of control, as Indian definition of Indo-Pacific and area of
maritime interest has grown from eastern coasts of Africa to northern Pacific, up to Japan. With tri-
service structure, reporting to single Service Chief has its own problems. Reporting to CDS may
be difficult for him to manage them in operations, (unmanageable span of control), and he not
being tasked and organised for it. The first priority of India should be to do capability development
over restructuring of apex level restructuring.

The Air Power Debate!

The Indian Air Force is an offensive component of Indian Military. It has national role besides
synergising with other services to contribute to national combat power. For comprehensive air
battle, with inadequate air resources, switching assets between operational commands of same
service is much more effective than trying to do so between integrated theatre commands with
dedicated resources, through CDS/ COSC Committee System.

It also needs to be noted that with the current speed of fighter aircrafts and high intensity of
lethal air defence systems, globally, the close air support role is being performed better by attack
helicopters and variety of artillery assets due to safety concerns. New generation aircrafts are
mostly multi-role, increasingly employed for long and short-range interdiction, creating favourable
air situation, degradation, offensive air missions and strategic national missions.

Indianised Model

US and China have laid down expeditionary role for their military away from mainland; hence
their theatre commands like Indo-Pacific Command can’t be supported from air assets from
mainland, which justifies separate allocation of air assets.

Both these countries have done so after reaching self-reliance in defence production. In case of
India, expeditionary role doesn’t hold good for considerable period, when it finds raising of much
needed mountain strike corps to threaten immediate adversary too costly. India must first bring up
its asset availability up to a point that they can be distributed as first priority, with indigenous
technology and hardware by self-reliance, which is a work in progress.

Everyone needs focus on capacity building at this time under discernible ‘Two Front Threat’,
rather than igniting debates on apex level restructuring, which doesn’t improve combat capability
very much at cutting edge, where we need more military assets like aircrafts and drones.
(Disclaimer: The views of the writer do not represent the views of WION or ZMCL. Nor does WION or
ZMCL endorse the views of the writer.)
https://www.wionews.com/opinions-blogs/opinion-theatre-commands-is-india-on-right-path-at-right-time-
395789
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Scramble for cyber space: India needs urgently
to formulate its National Cyber Strategy

By SD Pradhan

Two critical aspects of cyber space were explained by the Indian National Cyber Security
Coordinator Lt. Gen. (Dr) Rajesh Pant at a conference organised by the Public Affairs Forum of
India, which merit attention of all. First, the cyber space is witnessing technological bipolarity like
in the geopolitical world. It is mainly split between US and its allies on the one side and China and
its allies on the other. While the US has come up with its concept of ‘clean network with trusted
equipment, China has evolved a new internet protocol and has released the Global Initiative on
Data Security (GIDS) for the world. The GIDS examined by some experts have come to the
conclusion that it is actually aimed at wresting control of the data security narrative away from the
US. In essence, a scramble for cyberspace has already begun. Nations are building their cyber
warfare capabilities and are increasingly acquiring ‘cyber weapons’. Scientific innovations are
drastically increasing their destructive power and resulting in increasing cyber threats in
geometrical progression. Second, he stressed the urgent need for India to formulate its approach
towards this issue. In view of the growing contest for control over the cyberspace, India cannot
afford to be lax in this sphere. Hence, a clear understanding at the emerging cyber environment and
threats is pertinent.

While cyberspace belongs to all stakeholders, efforts by several nations are on to dominate it as
the cyberspace now occupies the pivotal position in the global governance and is an important
instrument for coercion and influence operations with remarkable efficacy. No wonder, China
places the cyberspace at an equal footing to nuclear weapons and missiles for achieving deterrence.
This explains why the Chinese are assiduous making efforts to dominate it. Though US had taken
steps earlier in this regard, yet China has made substantial gains in this sphere. It is not only
depending on legal steps but is ruthlessly pursuing all illegal methods for this purpose. Its hackers
are getting support and directions from the PLA Unit 69010-a specialised cyber-attack
organisation. Actually, this is the Military Unit Cover Designator of Second Technical
Reconnaissance Bureau (MUCD). The Unit has emerged as the most important cyber-attack entity
in the PLA. Under it several groups operate to attack the targets, acquire information and relevant
data, and destroy the critical infrastructure. One of the groups has been recently identified as the
RedFoxtrot, which is specifically targeting India’s governmental organisation and critical
infrastructures. Besides RedFoxtrot, other prominent groups involved in the cyber espionage
activities of the PLA are Tonto Team, Tick, and Naikon.

Beijing is using the cyber space as a tool for gathering intelligence on military technology and
national security issues as well as political developments and foreign relations. In March, Cert-In
had identified a China linked group conducting an espionage campaign against the transport sector.

Earlier, a China linked firm was reported to have collected big data from India for analysis. It is
well known that China is aggressively launching especially designed influence operations on
selected targets to get their favourable response for China.

Experts point out that with the increasing use of Artificial Intelligence for cyber-attacks, China
intends to shift the nature of warfare from ‘Informatised’ to ‘Intelligentised” warfare. Significantly,
in Beijing’s strategy, the cyber power would be central in warfare. Importantly their concept of
warfare is similar to Clausewitz’s perception: ‘war is merely the continuation of politics by other
means.” Thus, the distinction between the traditional concept of warfare and the use of other means
during the peace time to compel the opponent vanishes. China’s use of cyber power to impose its
will on
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other countries, follows the Sun Tzu’s concepts: “Supreme excellence consists in breaking the
enemy&#39;s resistance without fighting,” and “All warfare is based on deception.” These sum up
the Chinese strategy of ‘three warfares’ in which cyberspace and cyber power are critical.

The threats in cyber space are not merely coming from China but from other states and non-state
actors. In our neighbourhood, Jihadists supported by the deep state of Pakistan, are increasingly
using cyber space for attacking our sensitive and critical infrastructures. The cyber-attack on the
Kudankulum Nuclear Power Plant, power outage in Mumbai and use of drones raise important
questions about the security of our critical infrastructure and more importantly the adequacy of our
response. Notwithstanding that some steps have been taken by India, the need to do more cannot be
underestimated particularly when our adversaries are constantly trying to improve their capabilities
for causing harm to our critical infrastructure. Preparation of a positive list for telecom sector is
indeed a historic move as indicated by the National Cyber Security Coordinator.

One important factor that needs to be kept in view is that most advanced nations have developed
cyber strategies based on offensive operations for which they have created specialised units. We
would need to counter them when the situation arises. Not doing so on the plea that we are not US,
China or Russia would keep us weak and an easy victim of coercion. In fact, we should not hesitate
to adopt the best practices of others- though taking in view our peculiar conditions.

A study of the national cyber strategies of US, China, Russia, France and UK points out certain
common elements in their strategies. Three elements are common in the strategies of the above-
mentioned countries. First, the cyber security is perceived as a part of national security and all
consider that cyber-attacks can be very disasterous. USA’s National Cyber Security Strategy states
that security of cyberspace is fundamental for national security and prosperity of its people. China
considers that the national security is closely linked with cyber security. “No national security
without cyber security&quot;, said President Xi Jinping. The Russian cyber security strategy
identifies cyber-security, privacy and information security as vital to the national interests of
Russia. UK’s cyber security strategy aims at making UK as one of the most secured nation to do
business.

The second is the use of cyber capabilities to deter the adversaries. Cyber operations are not
merely seen as supplementing military operations but are also used as a deterrent. And the third
element is the greater thrust on developing domestic capabilities to produce necessary IT products.
They are doing away with their reliance on the foreign equipment and systems.

India which is finalising its National Cyber Strategy could take the important elements to make
it effective. Though attribution remains a problem, a declaratory message with emphasis on
deterrence can dissuade to some extent the key adversaries and groups supported by them from
launching attacks on our critical infrastructure or on our core national interests. The National Cyber
Security Strategy should indicate in clear terms that any breach of India’s cyberspace from foreign
actor would be treated at par with violations of our sovereign territory, airspace or territorial
waters.

We could indicate that our cyber strategy would be based on “Forward Active Defence” i.e.
could take steps to neutralise the source and could use any means at our disposal to inflict
unacceptable damage on the attacker.

It may be mentioned that an overarching National Cyber Strategy also demands a high-powered
organisation to take decisions to deter key adversary, to launch operations, if required, to neutralise
the source of threat for the protection of national critical infrastructure and core national interests,
to task different entities in government including armed forces and civil organisations as also
private sectors and ensure their compliance of directions. And importantly, India needs to take a
firm position on the international norms for the governance of the cyberspace.

(Disclaimer: Views expressed above are the author's own.)

https://timesofindia.indiatimes.com/blogs/ChanakyaCode/scramble-for-cyber-space-india-needs-urgently-
to-formulate-its-national-cyber-strateqy/
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Army gears up for exercise ‘Indra’

Jaisalmer: To increase cooperation in defence areas and to exchange strategic activities in the
armies of India and Russia, both the countries will
organise a joint army exercise from August 1 to 15 in
Russia. To take part in the exercise ‘Indra’, troops of
the Indian army have started preparations at the
Pokhran field firing range. To take stock of the
preparations, Konark Corps core commander Lt Gen
PS Minhas has been visiting various areas in
Jaisalmer for the last two days. On Saturday, he
visited the desert area and boosted the morale of the

H H : India and Russia will hold joint exercise ‘Indra’ From
Jawans preparing for the exercise. August 1-15. The drill to be held in Russia aims at

According to information from army official boosting defence ties between both the countries
sources, a troupe of the Indian army falling in the
Konark corps, is preparing for the joint exercise, in desert areas in Pokhran field firing range of
Jaisalmer district. Around 250 soldiers will take part in it and the Indian army troops at Jaisalmer
military station are involved in training activities.

Sources said, “About 250 Indian military personnel from the army, navy and air force will leave
for Russia for the tactical bilateral ‘Indra-2021° exercise with the Russian military, slated from
August 1 to 15. It will be followed by another exercise within a month when the Indian and
Pakistani armies will jointly participate.”

The ‘Indra’ series of exercises began in 2003 and the first joint Tri-Services Exercise was
conducted in 2017. The last joint, tri-services exercise between India and Russia was conducted in
India from December 10 to 19, 2019. It was held simultaneously at Babina (near Jhansi), Pune, and
Goa.”

A source said, “The exercises involving India and Russia are aimed at further strengthening
mutual confidence, interoperability and enabling the sharing of best practices between the armed
forces of both countries.” The source said, “The ‘Indra-2021° drills will involve about 250
servicemen of the armed forces of India and around 250 personnel of the Russian Army’s Southern
Military District. The dates were decided at a conference of military representatives of Russia and
India.”

Sources added, “The ‘Indra-2021’ drills will take place at the Southern Military District’s
Prudboi training ground in Volgograd Region.”

https://timesofindia.indiatimes.com/city/jaipur/army-gears-up-for-exercise-indra/articleshow/84103735.cms
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Top Indian Navy Officer meets with
U.S. 3rd Fleet Commander in San Diego

By Chris Jennewein

Top Naval officers from the two most populous democracies in the world met in San Diego this
week to discuss cooperation on undersea warfare.

Vice Adm. G. Ashok Kumar, the vice chief of staff for
the Indian Navy, met with Vice Adm. Steve Koehler,
commander of U.S. 3rd Fleet, during a visit to San Diego
on June 28.

The meeting focused on U.S. and Indian Navy
cooperation in the area of undersea domain awareness, and
was part of a larger visit which included various stops
throughout San Diego and the Pacific Northwest.

“The US-India strategic partnership is one of our most Indlian p'\r'm; r;/"ﬁi gﬁfméorﬁ'mfszggag””:ﬁg
critical relationships in the Indo-Pacific,” said Koehler. aircraft carrier USS Theodore Roosevelt.
“Open discussion of shared and complimentary capabilities Navy photo
not only strengthens our relationship, it increases our naval effectiveness as we work together to
ensure a free and open Indo-Pacific.”

The meeting comes amid growing tensions between the United States, India, Japan and
Australia on one hand and the autocratic regimes of Russia and China on the other.

While in San Diego, Kumar visited the Undersea Warfighting Development Center, Submarine
Squadron 11, the Undersea Rescue Command, the Fleet Anti-Submarine Warfare Training Center,
and the aircraft carrier USS Theodore Roosevelt.

He also met with Indian Navy personnel training at Naval Base Coronado.

In the Pacific Northwest, Kumar visited with elements of Submarine Development Squadron 5
and the commander of undersea surveillance.

The U.S. and Indian Navies have been reinforcing their partnership to maintain a rules-based
international order in the Indo-Pacific as China fortifies tiny islands in the region and threatens
Taiwan.
https://timesofsandiego.com/military/2021/07/03/top-indian-navy-officer-meets-with-u-s-3rd-fleet-
commander-in-san-diego/
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China allegedly constructing more than 100 new

‘'nuclear’ missile silos: US think-tank

By Dipanjan Roy Chaudhury
Synopsis
Leading US-daily The Washington Post, citing a study of commercial satellite images by a
California-based think tank, James Martin Center for Non-proliferation Studies, reported on
Thursday that the silos were being built in a desert near the northwestern Chinese city of
Yumen.

China, which celebrated the 100th anniversary of its Communist Party on Thursday, is allegedly
constructing more than 100 new 'nuclear’ missile silos in a desert area around the western part of
the country that could be a security nightmare for Asia, including India.

Leading US-daily The Washington Post, citing a study of commercial satellite images by a
California-based think tank, James Martin Center for Non-proliferation Studies, reported on
Thursday that the silos were being built in a desert near the northwestern Chinese city of Yumen.

The James Martin Center for Nonproliferation Studies in Monterey said the 119 construction
sites in Gansu province were similar to existing Chinese launch facilities for nuclear-tipped
ballistic missiles.

The United States expressed concern over this. State Department spokesman Ned Price said, "I
think what is fair to say is that these reports and other developments suggest that the PRC's
(People's Republic of China) nuclear arsenal will grow more quickly, and to a higher level, than
perhaps previously anticipated.”

"This build-up, it is concerning,” Price said. "It raises questions about the PRC's intent."

"And for us it reinforces the importance of pursuing practical measures to reduce nuclear risks,"
he added.

“Despite what appears to be PRC obfuscation, this rapid build-up has become more difficult to
hide,” Price said. "And it highlights how the PRC appears again to be deviating from decades of
nuclear strategy based around minimum deterrence."

Beijing, on the other hand, has insisted that its military or nuclear arsenal is insignificant
compared to that of the United States or Russia and has called for bilateral dialogues on strategic
security that respects "equality."

Notably, the Pentagon estimated last year that China's nuclear warhead stockpile was
somewhere in "the low 200s" and could double in size with the country's recent push to develop
fuel for a new generation of nuclear reactors. The US stockpile of nuclear weapons, in contrast,
consisted of around 3,800 warheads, of which 1,357 have already been deployed, a factsheet issued
by the US state department stated.

Non-proliferation experts said this year China's push to develop fuel for a new generation of
nuclear power reactors will produce large amounts of materials that could be diverted to making
nuclear weapons. Meanwhile, Price also said that Washington had "taken note" of remarks by
Chinese President Xi Jinping at a ceremony marking the 100th anniversary of the founding of the
Chinese Communist Party on Thursday but was "not going to comment on the specifics.”

In his address, Xi warned that foreign forces attempting to bully China would "get their heads
bashed" and pledged to build up its military. He also committed to the "reunification” of Taiwan
and said social stability would be ensured in Hong Kong while protecting China's security and
sovereignty.
https://economictimes.indiatimes.com/news/defence/china-allegedly-constructing-more-than-100-new-
nuclear-missile-silos-us-think-tank/articleshow/84085500.cms?from=mdr
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Future wars will be fought on the
‘Hyperactive Battlefield’

Part of the lens through which futurists view warfare decades from now also pertains to certain
enduring principles that remain as timeless pillars of thought fundamental to winning wars
By Kris Osborn

Precision weaponry, artificial intelligence-enabled data processing, electronic warfare, space-
traveling hypersonic weapons, and borderless geographically unknown cyber-attacks continue to
reshape modern war in ways that have not been anticipated, inspiring a massive Pentagon
modernization push to include efforts to find the best and most impactful warfare innovations.

Future wars will likely be decided in the realm of “high-speed information-networking,”
software upgrades that include artificial intelligence, long-range sensing, stealth, precision
weapons and, perhaps most of all, sensor-to-shooter decision cycles. Army Futures Command
Commander Gen. John Murray has often said that the future of warfare is expected to be what he
called a “hyperactive battlefield.” o3

Part of the lens through which futurists view warfare
decades from now also pertains to certain enduring
principles which, despite technological change and the
evolution of society, remain as timeless pillars of
thought fundamental to winning wars. One of them is
“mass.” Sheer size. Ultimately an enemy force will need
to be contained, subdued, destroyed, or demoralized to
the point of losing a will to fight. Large formations may
indeed always be necessary to accomplish this.

Retired Maj. Gen. Michael McGuire, former chairman of the Board of the National Guard
Association of the United States, and former Adjutant General for Arizona is quite familiar with
the importance of “mass-force” mobilization and expeditionary warfare, as he was largely
responsible for the deployment of hundreds of thousands of Guardsmen during many years of war
in Iraq and Afghanistan. He is of the clear view that, while technological advances such as artificial
intelligence, cyber, electronic welfare, stealth airpower, and an entirely new arsenal of long-range,
precision-guided and heavily networking weapons systems continue to massively transform
modern war. There still is and may always be a critical need to “mass” force in order to ultimately
prevail in war.

“I think Sun Tzu’s principle of ‘mass’ is still a critical part of what we do, right, you still need to
be able to mass,” McGuire said in an interview. “I remember Gen. Milley. When he first came in,
as the Chief of Staff of the Army, he talked about making sure we can grow back to a 1 million
man Army and even get up to 1.2 million.”

Sure enough, a look at Sun Tzu’s famous and historical text, The Art of War, speaks directly to
McGuire’s point, if in a different historical context. In one interesting portion of the book, Tzu
cites nine key principles of war, which include “objective, offensive, mass, the economy of force,
maneuver, unity of command, security, surprise, and simplicity.”

McGuire’s belief in the significance of force size is also reinforced by the current threat
landscape. A quick look at Globalfirepower.com’s 2021 military force assessments report that
China, for example, maintains an active force of 2.1 million soldiers, supported by an ability to flex
to 3.3 million with reserves and paramilitary. While the United States focuses heavily upon
innovations that will help forces fight and prevail while “outnumbered,” a “mass” of numbers will
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also, quite likely, to a large extent be necessary to prevail in warfare, despite whatever measure of
technological superiority there may or may not be.

McGuire reflected on the ancient text in the context of discussing his tenure with the National
Guard, during which there was a virtually unprecedented mobilization of Guard forces who fought
alongside their active-duty brethren with no distinction between the two whatsoever.

“We mobilized over 80% of the National Guard last year highest level of mobilization since
World War Two, and we did not miss a single deployment of overseas titled 10 duty in Central
Command in Pacific Command in Southern Command in European command when the combatant
commanders call on that, we’re able to have others step up [and] fill the roles for those domestic
missions and get those soldiers and airmen out the door,” McGuire said.

Mass mobilization, McGuire emphasized, is something that needs to be supported by proper
resourcing including equipment, supplies, weapons and next-generation technologies. This interest
in resourcing the warfighter is likely one of many reasons McGuire has recently announced his run
for an Arizona Senate seat in the U.S. Congress.

“And all of us know that to get to that size Army, it’s going to actually require a rotation of
forces from standing in an active component formation, and buying back three to one guard forces
and formations,” McGuire said. “So, I think we can make it on the personnel side. And | think we
can do it cost-effectively. The issue always becomes the equipment piece: how do we arm these
formations? We just need to make sure that we build in requirements. It is about making sure that
the requirements are laid in for Congress so they can look at how to appropriate money to meet
these requirements.”

Interestingly, Sun Tzu’s text makes a specific reference to the crucial importance of resourcing
the military, showing yet another alignment between the text from antiquity and McGuire’s
thinking. While of course speaking about “swift chariots” and not tanks or helicopters, chapter two
of Sun Tzu’s Art of War talks about the crucial and much-needed “expenditures” needed to move
heavy chariots and equip “a hundred thousand mail-clad soldiers.”

“In the operations of war, where there are in the field a thousand swift chariots, as many heavy
chariots, and a hundred thousand mail-clad soldiers, with provisions enough to carry them a
thousand li, the expenditure at home and at the front, including entertainment of guests, small items
such as glue and paint, and sums spent on chariots and armor, will reach the total of a thousand
ounces of silver per day. Such is the cost of raising an army of 100,000 men.”

Perhaps Sun Tzu may be referenced in upcoming budget deliberations, something quite likely
one might say should McGuire be elected to the U.S. Senate.
(Kris Osborn is the defense editor for the National Interest. Osborn previously served at the Pentagon as a
Highly Qualified Expert with the Office of the Assistant Secretary of the Army—Acquisition, Logistics &
Technology. Osborn has also worked as an anchor and on-air military specialist at national TV networks.
He has appeared as a guest military expert on Fox News, MSNBC, The Military Channel, and The History
Channel. He also has a Master’s Degree in Comparative Literature from Columbia University.)
https://nationalinterest.org/blog/buzz/future-wars-will-be-fought-%E2%80%98hyperactive-
battlefield%E2%80%99-189096
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Graphene additive manufacturing
for flexible and printable electronics

Research led by Kansas State University's Suprem Das, assistant professor of industrial and
manufacturing systems engineering, in collaboration with Christopher Sorensen, university
distinguished professor of physics, shows
potential ways to manufacture graphene-based
nano-inks  for additive manufacturing of
supercapacitors in the form of flexible and
printable electronics.

As researchers around the world study the
potential ~ replacement  of  batteries by
supercapacitors, an energy device that can charge
and discharge very fast—within few tens of
seconds—the team led by Das has an alternate
prediction. The team's work could be adapted to Credit: CCO Public Domain
integrate them to overcome the slow-charging
processes of batteries. Furthermore, Das has been developing additive manufacturing of small
supercapacitors—called micro-supercapacitors—so that one day they could be used for wafer-scale
integration in silicon processing.

"Additive manufacturing is fascinating, cost-effective and has versatile design considerations,”
Das said.

The team has developed supercapacitors that have been tested for 10,000 cycles of charging and
discharging cycles, a number that is promising to evaluate the reliability of these devices, Das said
The team is also studying the versatility of these micro-supercapacitors by printing on
mechanically flexible surfaces. For this, they used 20-micrometer-hin polyimide—plastic—
substrates with high reliability. Das is highly interested in translating emerging materials to
devices.

"When you think about best materials and wish to make the best devices, it is not simple and
straightforward," Das said. "One needs to then understand the underpinning physics and chemistry
involved in devices."

Another advantage of Das' invention is the green aspects of the research that he visualized
through constructive discussions with Sorensen. When Das met Sorensen, he realized he could use
his expertise in additive manufacturing to transform these materials into useful things; in this case,
making tiny energy storage devices.

A few months later, Das filed for a U.S. patent after developing a nano-ink technology and used
it to demonstrate printed micro-supercapacitors.

Das is particularly interested in forming this synergistic collaboration with Sorensen because of
the energy-efficient, highly scalable and chemical-free nature of the graphene production process
and his own group's graphene ink manufacturing process. Both of these processes are
patented/patent-pending technologies and are industrially relevant, Das said.

"We make high-quality, multilayer graphene by detonating fuel-rich mixtures of unsaturated
hydrocarbons such as acetylene with oxygen in a multi-liter chamber,” Sorensen said. "Our
patented method is simple requires very little energy, hence is ecologically benign; requires no
toxic chemicals; and has been scaled up to yield high-quality, inexpensive graphene."

Graphene has been recognized as a wonder material with much potential because of its many
superlative physical properties Many graphene manufacturing methods have been developed across
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the globe and graphene has been produced in ton quantities. Technologists, however, are well
aware that graphene is not yet in the marketplace because none of these methods have had the right
combination of economy, ecology and product quality to allow graphene to fulfill its potential. But
both the methods of producing graphene and nano-inks pursued at Kansas State University are on
target to address all of these requirements, according to Sorensen and Das.

More information: Anand P. S. Gaur et al, Graphene Aerosol Gel Ink for Printing Micro-
Supercapacitors, ACS Applied Energy Materials (2021). DOI: 10.1021/acsaem.1c00919
https://phys.org/news/2021-07-graphene-additive-flexible-printable-electronics.html

Scientists propose new source
for rare subatomic particles

A paper based on joint research by Prof. Yuan Changzheng from Institute of High Energy
Physics of the Chinese Academy of Sciences, and Prof. Marek Karliner from Tel Aviv University
of lIsrael, was published in Physical Review
Letters. It points out a new abundant source of
antineutrons and hyperons. These rare
subatomic particles are essential for studying
forces governing the behavior of matter at the
smallest distances, from atomic nuclei to
neutron stars.

Physicists investigate the subatomic world by
bombarding their subjects with a hail of tiny
subatomic 'bullets’. Based on how these ‘bullets Schematic diagram —of —antineutron ~production  and

. . interaction with a proton in the target. Credit: IHEP
bounce off their target, one can infer a wealth of
detailed information about the target's structure. This method was pioneered by Ernest Rutherford,
who used it to discover the atomic nucleus more than 100 years ago.

Different kinds of subatomic 'bullets' probe different aspects of the target, just like X-rays, MRI
and PET scanners reveal various essential features of a body part in medical imaging. Certain
important aspects of the force holding atomic nuclei together can only be investigated by shooting
particles called antineutrons and hyperons, which are currently very difficult to produce and
control.

The paper points out that these usually rare particles can be produced in copious amounts and
easily launched as a spinoff of a future "super J/y factory." This is a facility proposed for the
detailed study of specific types of subatomic particles with a property called 'hidden charm'’, whose
discovery has been recognized by a Nobel Prize in physics. This opens fresh research opportunities
in particle and nuclear physics, as well as in astrophysics and medical physics.

Traditional setups need to produce many different kinds of beams for different dedicated
experiments and need to share accelerator time among them. This requires substantial resources in
terms of manpower and funding, thus impeding such experiments. In contrast, the approach
proposed in this new research will allow experiments with different beams at the same time,
requiring no additional infrastructure and minimal further investment.

More information: Chang-Zheng Yuan et al, Cornucopia of Antineutrons and Hyperons from a Super
J/y Factory for Next-Generation Nuclear and Particle Physics High-Precision Experiments, Physical Review
Letters (2021). DOI: 10.1103/PhysRevL ett.127.012003

Journal information: Physical Review Letters

https://phys.org/news/2021-07-scientists-source-rare-subatomic-particles.html
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COVID-19 Research News

O Hindustan Times
Sun, 04 July 2021

Who are 'highly protected' against Delta
variant of Covid? ICMR study reveals

Covid recovered with even one dose of the vaccine have higher protection against
Delta variant than those who have never been infected but have got vaccinated
By Poulomi Ghosh

Those who have recovered from Covid and have got either one or two doses of Covid-19
vaccine have the maximum protection against the Delta variant of SARS-CoV-2 Virus, an Indian
study conducted by the scientists from the Indian Council of Medical Research, National Institute
of Virology, Department of Neurosurgery, Command Hospital (Southern Command), Armed
Forces Medical College, Pune, has revealed. The study was only on the impact of Covishield.

In the study, the immune response of 5 categories of people was evaluated-

1. One dose vaccinated

2. Two-dose vaccinated

3. Covid recovered plus one dose vaccinated

4. Covid recovered plus two doses vaccinated.

5. Breakthrough cases, which mean infection after one or two doses of vaccination.

The findings suggest that breakthrough cases and the cases where Covid-19 recovered
individuals received one of two doses of vaccine have relatively higher protection against Delta
variant in comparison with those who have never been infected but got either one or two doses of
the vaccine. "Prior vaccination results in less severe disease against subsequent infection provide
evidence that both humoral and cellular immune response play an important role in protection,” the
study said. The study also mentions Delta Plus (AY.1), the new variant of Delta, which has been
reported from India and many other countries.

Explaining how variants might impact the efficacy of vaccines, the study said, "The worldwide
endeavour of scientists to create a safe and effective COVID19 vaccine has resulted in the
availability of 18 vaccines, which have received Emergency Use Authorization. The vaccines
available against SARS-CoV-2, have shown efficacy ranging from 51 % to 94% against the
original strain D614G in phase 3 clinical trials. Immune response to SARS-CoV-2 infection
involves innate immune activation and antigen-specific responses of B and T cells. Particularly, the
questions about the immune escape of, newly emerging VOCs in vaccinated individuals are still
being explored. For example, the efficacy of AZD1222, which was reported to be 70% in the UK
and Brazil, only reached 22% in South Africa."”

Those who have once been infected are supposed to develop natural antibodies, for which the
government has suggested that they should delay their vaccination. But the study reveals that the
natural protection can be augmented by even one dose of vaccine against the Delta variant.

"Long-term follow-up of participants could help understand the impact of natural infection and
vaccination on long-term protection from SARS-CoV-2 offered by Covishield. It is important to
track the breakthrough infections to look for unexpected changes. Monitoring of breakthrough
infection would make us understand the impact of new variant or VOC on the escape of vaccine-
induced immunity. Data has shown again and again that if the individuals get infected post-
vaccination, had been protected from severe disease," the study said.

https://www.hindustantimes.com/india-news/who-are-highly-protected-against-delta-variant-icmr-study-
reveals-101625331724894.html
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