TATIR T3 & IR 3rer
Newspapers Clippings

A Daily service to keep DRDO Fraternity abreast with DRDO
Technologies, Defence Technologies, Defence Policies, International
Relations and Science & Technology

WS :46  3HF :17 23-25 SAGd 2021
Vol.:46 Issue:17 23-25 January 2021

Defence Science Library
T A Hae U9 yoEd Fn
Defence Scientific Information & Documentation Centre
ATHG m,ﬁﬁﬁ' - 110 054

Metcalfe House, Delhi - 110 054




CONTENTS

S.No. TITLE

DRDO News
DRDO Technology News 1-17
L. SI3REEN & forar TATE UET TIhIes U T Hhel 3371 TI&TOT 1
2. Successful flight test of Smart Anti Airfield Weapon 2
3. Visit of Vice Chief of the Air Staff to CAW, DRDO Hyderabad and Air Force 2
Academy
4. Y W1 3UTHT o WUSsey, SR gexrere; 3R arg Sl 3rehreT 1R fahar 3
5. India working on 5th-generation fighter planes: IAF Chief 4
6. DRDO successfully tests smart anti-airfield weapon for 9th time 5
7. HIA o FATIT Toh 3R WeRaTeh R FATE §TAAR, A & §aTS TeTd Y Tolel 7 &Y 6
e T
8. Air Marshal HS Arora Param visits DRDO Hyderabad, flies Pilatus PC-7 Trainer 7
Aircraft sortie
9. TR AT o Tacel fAamsar 3R gfdamr gonforat o3 fear sk 8
10. DRDO to test Akash-NG soon 9
11. Republic Day Parade: DRDO tableaux to showcase LCA Navy and Anti Tank 10
Guided Missiles
12. From Pinaka to Bhishma Tank: India to showcase its weapons on R-Day 11
13. MU fead u¥E H SRS fAehreren & S, vé) & msss fAame 6 fgwah 12
ST
14. HAT37 & F 6 A=A & AR G T § GV & & 3 IR, A GRAT T Tel HIH Y 14
dehdl 8 &
15. Several countries have shown interest in procuring Tejas aircraft: HAL Chairman 15
Madhavan
16. SVIMS to set up bio-safety lab for virology research 17
Defence Strategic National/International 18-35
17. Andaman and Nicobar Command conducts tri-services para jumping and freefall 18

skydiving training course

18. IHEATH-TARITR FATA o Zrg-AfGHT IRT ST U3 threier Terrssrsiaar ufrator SRT &1 19

HaTereT fohar
19. IAF and FASF conclude Ex Desert Knight 2021 20
20. HRAT IRHAT TS THUTHTSE H JEUTFITH SIIC AST 2021 T FATISA FohaT 21
21. Netaji would have been proud of a new, self-reliant India: Modi 22
22. ‘Sukhoi helped maritime security’ 23
23. Information security biggest challenge to national security: Army Chief 24
24. 'If China gets aggressive, so will India": IAF Chief on eve of talks with PLA 25
25. Number of studies underway to decide suitable model for joint theatre commands, 27

says Army Commander
26. Challenges before Theatre Commands 28
27. HAL to deliver three Light Combat Helicopters before March 31 30
28. To meet global requirements, IAF transport planes to get satellite tracking system 31
20. Pearson Engineering to supply 1,500 track width mine ploughs to Indian Army 32



30. CRPF to get Micro UAV A-410 by May for Maoist operation 33

31. Satellite catches Chinese survey ship mapping seabed in eastern Indian Ocean 34
Science & Technology News 36-43
32. Chandrayaan-3 work going at full speed, says ISRO Chief K Sivan 36
33. ISRO likely to launch rocket dedicated to private satellites on February 28 37
34, Research team extends 4-D printing to nanophotonics 38
35. Using the unpredictable nature of quantum mechanics to generate truly random 39
numbers
36. Specially oriented twisted bilayer graphene hosts topological electronic states 40
37. Researchers propose new method for accurate measurement of electro-optic 41
coefficient
COVID-19 Research News 42-43
38. Canadian study says oral medicine effective in treating Covid-19 42



DRDO Technology News

Fri, 22 Jan 2021 1:22PM
AAEH F var FAE v TIhes

AU T Hol 35T TOETOT

SIHREBT o Th 3R 3T gl A §U Hqaey H AT e & varhiers aud
(THUTSSEY) T el 21 Sietadl, 2021 &1 3031 d¢ & F© gT o Hited T Rellsr 3310
wieToT T I wRIeToT Rqade Tiehd faffies (vauvd) & gleh-| faamT & ST fhar
T

39 FAE AU &1 TaUCS A fAAT HRAE glh-tAH132 A & Fhorarg@s gaifs
qd1eTor fohar arT| SRS GaRT 31 oo fhU T Fhel TGTON I J@ell H THUTSHY T
Ig TIETUT Flar AT TE Teh CHEC Job GRIETOT AT ST 39eT @l gy g R arerrar
feua 37aRe odietor 3133 (3MEERMR) W gifiad Coedr 3R SfFer yomely & 3@ e & el
TAT FI HAY H he TR

FATC T TIRETS A9T T 331181 3R faehrd SI3REs & geuee &y Re< deX sARd
(3RETATS) GaRT el dX o o arar g1 I8 125 fhcliand ot Aol &1 ATE A9 § S
& TUeT 9 T HT RIS FATRAN ST R, g9, chdl ¢ R T AT 100 fhelidter
gl A AT §o1 Hhall g1 FHHT 3 Wbl drell RAERNT §o7 o 370 Aoft Fr 317
ERIAR YUl T Jofell & &H golel &1 ¢l 38 IR & 388 Tgod #ff SRR AW &
SIRT Teh el TANER GETOT fohar ST g g

SIREBN & YIS U SSIRUSST & Gfdg 1. S, Fclel (881 o 38 A%l U&7 H

A & A 3THT TheldT TX TS &Y
https://pib.gov.in/PressReleasePage.aspx? PRID=1691210
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Successful flight test of Smart Anti Airfield Weapon

In yet another milestone, DRDO successfully conducted captive and release trial of
indigenously developed Smart Anti-Airfield Weapon (SAAW) from Hawk-I of Hindustan
Aeronautics Limited (HAL) off the Odisha coast on 21 January 2021.

The smart weapon was successfully test fired from Indian Hawk-Mk132 of HAL. This was the
9th successful mission of SAAW conducted by DRDO till now. It was a text book launch, which
met all mission objectives. The telemetry and tracking systems installed at Interim Test Range
(ITR), Balasore captured all the mission events.

SAAW is indigenously designed and developed by DRDO’s Research Centre Imarat (RCI)
Hyderabad. This is 125 Kg class smart weapon, capable of engaging ground enemy airfield assets
such as radars, bunkers, taxi tracks, and runways etc. up to a range of 100 kms. The high precision
guided bomb is light weight as compared to weapon system of the same class. The weapon was
earlier successfully test fired from Jaguar aircratft.

Dr G Satheesh Reddy, Secretary DDR&D & Chairman DRDO congratulated the teams involved
in the successful trial.
https://pib.gov.in/PressReleasePage.aspx? PRID=1691176
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Visit of Vice Chief of the Air Staff to CAW,
DRDO Hyderabad and Air Force Academy

Air Marshal HS Arora Param Vishisht Seva Medal Ati Vishisht Seva Medal Aide-De-Camp
Vice Chief of the Air Staff (VCAS) visited College of Air Warfare (CAW), Dr APJ Abdul Kalam
Missile Complex DRDO Hyderabad and Air Force Academy from 21 January to 22 January 2021.

On his arrival at Air Force Station Begumpet, he was received by Commandant, College of Air
Warfare, who apprised him of various Courses being conducted at CAW.

During his visit to CAW, the VCAS delivered a talk on contemporary situation to the Course
Officers undergoing prestigious Higher Air Command Course (HACC). He also interacted with the
directing staff and impressed upon the necessity of Op readiness and expectations from future
leadership of Indian Armed Forces.

The Air Marshal visited Dr APJ Abdul Kalam Missile Complex, DRDO, Hyderabad. Shri MSR
Prasad, Distinguished Scientist and Director General, Missiles and Strategic Systems alongwith Dr
Dashrath Ram, Director DRDL and Shri BHVS Narayana Murthy, Director RCI updated the
progress on DRDO projects related to IAF.

During his visit to the various technology centres at RCI, the Air Marshal undertook review of
MRSAM system which is soon to be inducted in the IAF. He interacted with senior scientists of
RCI and DRDL. He emphasised on the need for indigenous and mission mode development of



missiles and weapon systems. He also assured scientists of full cooperation and support from IAF
for the indigenous R&D efforts by DRDO.

At Air Force Academy, the VCAS was received by Air Marshal IP Vipin Vayusena Medal
Commandant Air Force Academy. He was given a detailed presentation on the training activities
being undertaken at the Academy.

During his visit to AFA, the VCAS inspected and reviewed progress of various critical
infrastructure projects being developed at AFA. He also flew a sortie on Pilatus PC-7 Trainer
Aircraft and Hawk Aircraft. Pilatus PC-7 trainer and Hawk aircraft have significantly transformed
ab initio and intermediate flying training of Pilots in the Indian Air Force. Apart from imparting
training to the fighter pilots of IAF, Hawk aircraft is also used by ‘Suryakiran’ the aerobatic team
of IAF.

The Air Marshal lauded the relentless efforts and sincere hard work of the Officers and Airmen
of Air Force Academy in the process of transforming young Cadets into professional competent
Military Officers.
https://pib.gov.in/PressReleasePage.aspx? PRID=1691363
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a YT 3U9HT o HTSeey, SIHARSIA
geTaTe 31 AT AT 3rFTeHt g R

WA faRIse dar Asd, T [ARkse dar Asd, ay qar 3uvHE (FHvTE) TR AR Ty
3RIST & 21 Sefall § 22 SieAadl 2021 o Pielsl HH THR IRGBW (ATssey), 31, TN 3isqel
helTH TAATS HlFcolad SRS geree 3N A A rhiesAT &1 akT |

arg eIl T JITHYC qgcm TR, Fictel 3 TI TRHPIAT & HHASE o 3edehl 7GRN Hi
3R 3% WMussey # donfaa e St arel Affest drgasmat $r s &

dugsey Hr 39 AT & SRIE, AAvTH A gfAfSsd 3o ay FA IeTHA (TITHT) F
IR ATRRAT &§ FAaARS Fufd W ardia fFar| 3sgie Ades saaiar & of
T A U ARCATT TIFT Tl & A AAded HT FRAG T I dear 3R 9emst « aff
SR fem|

T AT & 31 TSl 37sgel ol (A HiFcadd, SRS, gerare #1 o aRr |
gfaftead aafas 3R Fasa va oEfde gonfodr & #@gifacee, AT TATE3R 99,
SRSV & fAgere Sf ERY UA 3R IRARMS & e A dvadied arEor Jqfd o
HRAT agAT & HTd SIHRSIIT IRASEAS T Jorfed & aR F FdleAdd SRy &

R3S & Afdesr dig@fEhr Fgl fr 39l I & g+, TR AT & TANRTATTA
OISl T FHTET Y, [See oNer € HRART argdeT A AR AT ST g1 Segiel RS 3R
MIETT F aRss Jafast & @y Y arar Hr| =gl FaEar 3R AR gonfoat fr wager




A IR AT Az b avTSdBt W SR e el SI3REEY & Fae IFayE ud
faere Jardt & AR argde & qoT @Eder R FHSA & T mearae o fea

arg Al P F, O FT & 3T YHG T aHAT ASe HASC TI AR IS A=
CaRT FaWId fohar 11| 3o¢ 3eleHl H ST giiefor aifafafedl W v fega yedfa & 781

TUHT & IOl AT & NI, fEved & tohe 7 R{ef@d & o @ R_ffes Agcaget
SEARTT IRIASTATT 61 Jarfa Fr HeTor v @afier #7| 3egia Wered 9E-7 ok A\ 3R
gleh faATe W 33T ot 9| Wermeq -7 ¢ 3R gl faamel & #RA arg d= # grgefet
% & 35 YRIETOT H HAgcaqul ¥4 & Feolld ol §1 #RAT argd=l & osih Urielel &l
URIETOT &4 & I7elTal, §ieh TAATT T IUANT HRAT IFHAT h Widesh EA FATHROT ganr ot
foham Srar &

TR AR & gaT $sel @ IR FqaTH ey IFORRAT & deoa & ufshar # ag Jar
el & HRAFIRAT IR aFATART & 31U Gl T HideT aRAHA T = |
https://pib.gov.in/PressReleasePage.aspx? PRID=1691477

THE TIMES OF INDIA

Sun, 24 Jan 2021
India working on 5th-generation
fighter planes: IAF Chief

Jaisalmer: Air Chief Marshal Rakesh Kumar Singh Bhadauria said that if China remains in
aggressive mode then India is also ready to give a befitting reply in the same manner. We are
completely ready to deal with any situation. We are working on a fifth generation fighter plane
with DRDO. During the completion of this work, DRDO will start working on the sixth generation
fighter plane.

He said that by the end of this month, three more Rafales
will come to India and by next year their induction will get
completed.

Through the Indo-French war exercise Desert Knights, a
combination of Rafales, Mirage and Sukhoi was made and we
have learnt a lot and operational capability will increase a lot.
Bhadauria reached Jodhpur on Saturday to review the exercise.
He was accompanied by South Western Command Air =
Commanding in Chief Air Marshal S K Ghotia, India's French é.ir Chief - Marshal Rakesh Kumar

K Singh Bhadauria addresses a press
Ambassador and commanders of French delegation conference at Air Force Station in
participating in the exercise. Jodhpur on Saturday

He said that the war exercise is very small but our pilots are getting so much to learn in this
short span. Out of 36 Rafale fighter planes, we have got eight and three more will be received by
this month. A few pilots are undergoing training in France and preparations are going on.
Bhadauria said that instead of MiG-21, we are going to purchase an advanced version of Tejas.
Order for 83 Tejas has been placed and along with DRDO the work on the fifth generation fighter
plane is going on. Rafale is a 4.5 generation aircraft.

He said that China has an advanced version of fighter planes and we can fight by increasing the
capability of this plane. He added that the process of purchasing 114 fighters is on. There are many
options and Rafale is one among them. It will take some time.

........

|

4



When asked that Jodhpur despite being an important air base has only one squadron, he said that
Sukhoi here is very efficient.

Apart from its frontline combat jets, the Indian Air Force (IAF) deployed its IL-78 flight
refuelling plane as well as airborne warning and control system (AWACS) in the exercise, officials
said.

The French side participated with Rafale, Airbus A-330 Multi-Role Tanker Transport (MRTT)
and A-400M Tactical Transport aircraft.

The four-day-long mega drill concluded on Saturday.

https://timesofindia.indiatimes.com/city/jaipur/india-working-on-5th-generation-fighter-planes-iaf-
chief/articleshow/80430023.cms

SThe Indian EXPRESS

Sat, 23 Jan 2021
DRDO successfully tests smart anti-airfield
weapon for 9th time

The weapon is designed to strike ground targets, especially adversary
airfield infrastructure or similar strategically important installations
Pune: The Defence Research and Development Organisation (DRDO) Thursday conducted a
successful trial of the indigenously developed Smart Anti-Airfield Weapon (SAAW) off the
Odisha coast from the Hawk-I jet of Hindustan Aeronautics Limited (HAL). This was the ninth
successful test of the system conducted over the last five years.

A Defence Ministry press statement Friday said, “The
smart weapon was successfully test fired from Indian
Hawk-Mk132 of HAL. This was the ninth successful
mission of SAAW conducted by DRDO till now. It was a
text book launch, which met all mission objectives. The
telemetry and tracking systems installed at Interim Test
Range (ITR), Balasore captured all the mission events.”
While earlier tests have been conducted from Jaguar, this 3
time HAL Hawk-1 was used, thus expanding the A Defence Ministry press statement Friday sﬁaid,
operating sc0pe oF weapons system e smar meapen s sl e T

Officials said the system belongs to the glide bomb ninth successful mission of SAAW conducted by
category and its development began around 2012-13, with PRDO till now.™ (AND
crucial inputs from the Indian Air Force and the first test was carried out in 2016. The weapon is
designed to strike ground targets, especially adversary airfield infrastructure or similar strategically
important installations.

The press statement said, “SAAW is indigenously designed and developed by DRDO’s
Research Centre Imarat (RCI) Hyderabad. This is a 125-kilogram class smart weapon, capable of
engaging ground enemy airfield assets such as radars, bunkers, taxi tracks, and runways, up to a
range of 100 kilometres. The high precision guided bomb is lightweight compared to weapon
system of the same class. The weapon was earlier successfully test fired from Jaguar aircraft.
DRDO Chairman Dr G Satheesh Reddy congratulated the teams involved in the successful trial.”

The test of SAAW comes a month after another weapon system designed to target enemy radar
and communication assets, Rudram, was tested in October last year. Rudram, India’s first
indigenous anti-radiation missile developed for the Air Force (IAF), was successfully flight tested
from a Sukhoi-30 MKI fighter in October, amidst a flurry of missile tests conducted by the DRDO.




Rudram, an air-to-surface missile, has been developed to primarily to enhance the Suppression
of Enemy Air Defence (SEAD) capability of the IAF and can detect, track and neutralise the radar,
communication assets and other radio frequency sources belonging to the adversary, which are
generally their air defence systems. Anti-radiation missiles are used in the initial part of an air
conflict to strike at air defence assets of the enemy, ensuring higher survivability in subsequent
strikes.

https://indianexpress.com/article/india/drdo-smart-anti-airfield-weapon-7157776/

[ l”l'ld‘ |

TR o TITT U 3R et 3R A1E §fAuR,
QRS & FATS A H TR A FI Q91T q«18

FHATE Ut TREIgE 39T T R I Rerg 3Rt ¥ devang Rya R dev saRa
(ITHIITS) GaRT Fageft i av 3T a3 81 TF 125 fFentamm st At F1 gAE 97 § it
&5 5t 9F W GUAT # vRIeE Givdler A BR, a7, dFat ¢ v a5 100
frenHier @1 gt & Rerar AT FFar 81
Bha RET Uz B 3REaRe (3R & BEE T 3R 3gafey 75 g1 SRS
o 3 H T HAE T WRPIGE AU (THUUSEO) 1 Hohel TUETOT fohaT §1 36 §RIAR &I
3BT € @ FT T Thol Hited Tg Rellsl Follse & dgd THe fhar| AR 7 50 Tqe
&I Rgaae TRIHH fafAds (Tauve) & gle-| A & SIRT 3iem &

125 fHaNane &1 a7

$H A dq9 &I Tauved # AffAd sard
Bleh-UHS132 TAGHTC § Hheldqdeh I
qdeToT foham IT| SRS gaRT 3 deh fhw
AT W GUETON & Wl H THUUSSe &l
Ig FlidT ¢HE ATl Ig U CHEC goh TG AT
S 39 gy wa gfda fewl aremar
RFuad s Tt T (IMBEBIR) W Jall  FAC 39 dlsiae Sl 9Rd T3HR o &l 2013 # #s{l &1 o
olaEr 3R EfFer yomel & 5@ AT & Ty THART Fr FX F FHeg Fam|

HATE T WREIES 99 & 3asa 3R A S3mEEt & gevereg fyd Red daX saARd
(3RETATS) GaRT el dX WX fasam arar g1 Ig 125 fohcliana ot Aol &1 ATE A9 & S
fo fRET STeTe W QAT I TIHIE WIS S WBR, o, e & 3R &T S 100
fahellefleT &1 gl & TR §a1 FhlT Bl

e 3R ar@er #1 R

FATE 99T Wiotehe &l R TR o Fel 2013 & FHoplt & & #g 2016 7 38 gRAR &
TET HOheT SRIETOT foRAT AT AT| SHF G SHT el TR H $HAN Ueh 3R Al TET0T g3
R 2017 & ws 3R e & 59 GAE AU o 39eh Ffaforaa anfad Hrl 16 & 18 3rrAd
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2018 d% T S dld AH U&7 §U 3R TS dq ol IO&N A FEAT A6 W Igd
TS|

et 2020 & WFER & HRAT T IR ARG F v 37 gRAR A @le w Al
& sHe 3T WA arenm RERT T3 o 3@ Ao Fr 3w gRAR gonfodt Ay Jerem 7 FA
dofel T &1 30 EMUAR T 388 Ygol 871 SRR AT & SIRT T Ahel rAIfaleh odreqor fohar
ST T g

TIAR FHdT A FIam SIRE3T

qdl olegr@ H AT & AT Y e & o € ARSI RIMAR AT SHSH T FoholdTqdsh
3 & TET &l SIREBT A NP T 3T dP gBRANAIS Thaolc Sofd & Thel TAUETIT &
3Tl THAH 3 @ oY de IR RUART 1 THe fhar S o &1 FAE AUA HT Bl o
Teh IR T SRS & Hierel & gifed T g

39 Ahd A W TWIoA & 3Te] iR IE3musdr & afkg s o adrr 388 o
SIHREBT A HT IHA FholdT W TS &Il H FAC AU &I 3 deh ST, SR,
3nf3em 3R AEROT A THe FRAT ST g Bl gEls AR SRR S B Sied d 39 e Ay
g 3R |/ IR I8 gOR FAIT W T 317 &

https://www.tvOhindi.com/knowledge/drdo-successfully-test-fired-smart-anti-airfield-weapon-from-hawk-i-
aircraft-489806. html
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Sat, 23 Jan 2021

Air Marshal HS Arora Param visits DRDO
Hyderabad, flies Pilatus PC-7 Trainer Aircraft sortie

Hyderabad: Air Marshal HS Arora Param, the Vice Chief of the Air Staff (VCAS) visited the
College of Air Warfare (CAW), Dr. APJ Abdul Kalam Missile Complex, DRDO Hyderabad and
Air Force Academy on January 22. .

MSR Prasad, Distinguished Scientist and Director-
General, Missiles and Strategic Systems, along with
Dr. Dashrath Ram, Director DRDL, and BHVS
Narayana Murthy, Director RCI, briefed him about the
progress on DRDO projects related to IAF.

During his visit to the various technology centers at
RCI, Air Marshal undertook a review of the MRSAM
system which is soon to be inducted in the IAF. He
interacted with senior scientists of RCI and DRDL. He
emphasized the need for indigenous and mission mode development of missiles and weapon
systems. He also assured scientists of full cooperation and support from IAF for the indigenous
R&D efforts by DRDO.

At Air Force Academy, the VCAS was received by Air Marshal IP Vipin, Commandant Air
Force Academy. He was given a detailed presentation on the training activities being undertaken at
the Academy.

During his visit to AFA, the VCAS inspected and reviewed the progress of various critical
infrastructure projects being developed at AFA. He also flew a sortie on Pilatus PC-7 Trainer
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Aircraft and Hawk Aircraft. Pilatus PC-7 trainer and Hawk aircraft have significantly transformed
ab initio and intermediate flying training of Pilots in the Indian Air Force. Apart from imparting
training to the fighter pilots of IAF, Hawk aircraft is also used by 'Suryakiran' the aerobatic team of
IAF.

The Air Marshal lauded the relentless efforts and sincere hard work of the Officers and Airmen
of Air Force Academy in the process of transforming young Cadets into professional competent
Military Officers.

https://mewsmeter.in/defence/air-marshal-hs-arora-param-visits-drdo-hyderabad-flies-pilatus-pc-7-trainer-

aircraft-sortie-673167
SAMAY KE SATH BADHTA AKHA E"QS
Sat, 23 Jan 2021

R AT o Faceft AwmEar ik
gRAR yonfedt W fear SR

a5 feeoll: agaer & TR AR TUUH 3RST A 0 & G gereig & ek H il
3 T aRBAT, SRS & 31 TN Hegel hold AAS HiFcadd AR ag Jer eprear
&1 T faml 38 eNe TR A1 AvIH gt T WAg @ g4T H AN A el fAdEse
YU (TH3TRTHTTH) HT Feem &1, 5 Sog & agdan & affe fhar Sem g1 =i
Aol 3R gRaR yonfoat & TRl ik Rue |
fGera &7 3maegedr @ SR e

39 e & N o YhaR A arg Fell TUA,
sldIHL\lcﬁ"-lguo:I W TR AT 3RST H TGRTT Hielal |
A% T aRBI & HASC o fhar AR 3¢ Hussey
F 3mSd T e gt RAffea dreTsmaAr & s #
STTRRT &3l iolal & Jf¥RRAT @ gfaftsa g=r
TP FATS Y (TITHT) & IISTHA & IR H a1d I TIX AT o I3RS & 31 v
gl ol ARG Hlecad #T aRT 67| 3egia [aftse denfaes vATaEsm yae, BAasa
3R oEhfas gomell & ARG GRY A, IIRITA & g 3R IRAE & A
SITadied ARRICT Ffd & FAThrd e AT § TOT RSB i aRASTA3T T yarfd
F TR H AR o

T AR 3RIST A 37061 AT & NI 3RERS & [Affest e shal 7 Se #7eas
gl T §aE @ §aT H AN el aTell A JOTelr r FelaT &, T STog & R g
H afAe FIr ST &1 30 R F 3ol AREARTS 3R SBRETT & aRss AR & 1T
ITaia Il g AaEar 3R gRR gyonfoat & el 3tk s Az Jea fir smagsar
W SR fear| 3egi SREBET garT FaeRl U Ud faee & fav R o @ v &
forT 9T arg@a 1 3R & quT FedeT AR qAdT FT 3mearae ot e

arg@mmqguﬁwwis’c R AR 3sW [T & =R AT 3RS F1 &e g
foram 3R 37E 3rpreAr 7w A a1 Wr g afafliftet ® oo eqa sl & s
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arg AT IrhieAHT H Al &1 o7 W@ A Agcaqul e aRIASEST w1 fAderor
Fh gHEET Il 37 T gy Rered ffi-7 o =Rewe 3R gl TRee 9T 387 oY
| Telleqg -7 ¢’ 3R gioh A= o 9RAT ag @1 H grgelel & 330 TRIGTOT @i
FAEAYUT & ¥ &e 2T g

gleh TaATT T IUANT HRCAT IPAAT & oISk URIelel I TRAGTOT ol & 37eArar argdeir
e SR g fHOT carT ot fRar ST §1 TR AT A FaT HSeh H IR HqatH Jey
HORRAT 7 Feolel HT Iishdm F IFWHRAT 3R G A1 el & THRAT HT FH3l Ageld
3T SHASHY & HTH ey T g Hl

https://www.sanjeevnitoday.com/national/air-marshal-emphasizes-on-indigenous-missiles-and-weapon-
systems/20210123/434629

—- DEFENCE NEWS

Global Defence, Aerospace & Security

Sat, 23 Jan 2021

DRDO to test Akash-NG soon

DRDO Akash-NG will be ready for testing soon. Other than having high SSKP, biggest
takeaway of this system is the capability to engage up to 10 targets simultaneously, from subsonic
to supersonic targets.

The highly agile, accurate
and reliable missile features
high single-shot kill
probability (SSKP) and is
capable of operating under www.indiandefensenews.in
all weather conditions.

The actual number of simultaneous target engagement of Akash-NG could be on a little higher
side (more than 10), once an Akash-NG guides itself with its onboard seeker. That's a plus side of
having active radar seeker onboard. Given the fact it has an active radar seeker, this ten target
engagement capability is a certainty. The missile can get an initial cue from the ground based radar
and fly out on inertial navigation till seeker kicks in. Or lock on via seeker before launch.

In a similar way, number of Akash-NG SAMSs on air could be bit more than 10 as well, if the
system uses two Akash-NG SAMs to home-in on a single target. Barak-8 too has similar
advantages.
http.//www.indiandefensenews.in/2021/01/drdo-to-test-akash-ng-soon. html
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Mon, 25 Jan 2021

Republic Day Parade: DRDO
tableaux to showcase LCA Navy
and Anti Tank Guided Missiles

DRDO has once again brought two important tableaux
to the prestigious Republic Day parade 2021
New Delhi: At the Republic Day Parade later this month, the Defence Research and
Development Organisation (DRDO) will be presenting two important tableaux showcasing the
major achievements of the year, which are Light Combat Aircraft (LCA) Navy take-off and
landing on board the aircraft carrier and the complete family of Anti Tank Guided Missiles.

"DRDO has been showcasing advanced defense technology products for tri-services at Rajpath
on Republic Day every year. Delivering on its mandate of development of state of the art defence
systems, DRDO once again has brought two important tableaux to the prestigious Republic Day
parade 2021. Showcasing the major achievements of the year, are LCA Navy take-off and landing
onboard the aircraft carrier and the complete family of Anti Tank Guided Missiles," read an official
statement issued by the Ministry of Defence on Sunday.

Light Combat Aircraft Tejas has achieved a major technology capability milestone by landing
and taking off from the Aircraft Carrier of the Indian Navy.

"The LCA Navy tableau celebrates the successful demonstration of carrier operations of LCA
Navy from INS Vikramaditya on the sea. The tableau of LCA Navy shows landing, takeoff and lift
operation, three most important operations required to be met by an aircraft onboard a carrier ship,"
the statement said adding that Commander Abhishek C Gawande of Indian Navy is the commander
of the tableau. i L e - oD

LCA Navy is India's first 4+ Generation STOBAR
(Ski-Jump Takeoff but Arrested Recovery) fighter aircraft
capable of operating from an aircraft carrier.

The statement further said, "Symbolizing India's strides
in anti-tank missile technologies will be the tableau
showcasing the full complement of DRDOs Anti-Tank
Guided Missile (ATGM) Systems. This tableau
showcases NAG, HELINA, MPATGM, SANT, and Laser
Guided ATGM for MBT Arjun. The ATGM tableau will X T— 3
be represented by Shri ShiladityaBhowmick Scientist 'D', R-Day Parade: DRDO to showcase LCA Navy
a young scientist of DRDL in Hyderabad." ‘E‘:f(' dﬁ:‘};N’f"nk Guided Missiles | Photo

NAG is a 3rd generation fire and forget missile
developed for mechanized formations to engage heavily fortified enemy tanks.

HELINA, the Helicopter launched anti-tank missile is a 3rd generation fire and forget missile
with a range of 7 km designed and developed for integration on weaponised version of Advanced
Light Helicopter (ALH).

MPATGM is a Man-Portable Anti-Tank Guided Missile with a range of 2.5 km with Fire and
Forget and Top Attack capabilities for infantry use.

SANT is a smart Stand-off Anti-Tank Missile being developed for launch from Mi-35
Helicopter for Air Force anti-tank operations.

ATGM for MBT Arjun is a laser-guided PGM (Precision Guided Munition) which is launched
from the 120 mm rifled gun of Arjun tank to engage and defeat Explosive Reactive Armour (ERA)
protected armoured targets.
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"LCA Tejas model is also part of Indian Air Force (IAF) tableau and adorning the Ministry of
Information and Broadcasting Tableau representing the theme of 'Vocal for Local'. Other DRDO
products on Rajpath this year are Akash Surface to Air Missile and Astra Air to Air Missile on [AF
tableau," the ministry said.
https://www.timesnownews.com/india/article/republic-day-parade-drdo-tableaux-to-showcase-lca-navy-
and-anti-tank-guided-missiles/71142 1

IO Hindustan Times
Sun, 24 Jan 2021

From Pinaka to Bhishma Tank:
India to showcase its weapons on R-Day

The BrahMos missile, a joint venture of Defence Research and Development Organisation
(DRDO) and Russia’s NPO Mashinostroyeniya, has a maximum speed of 2.8 Mach (around
3,450 kmph or 2,148 mph) and is difficult to intercept by surface-to-air missiles
Edited By Mallika Soni

India will showcase its military might as it will mark its 72nd Republic Day on Tuesday during
the country's biggest ceremonial parade. Pinaka Multi-Barrel Rocket System, BMP-2, T-90
Bhishma Tank, BrahMos cruise missile and upgraded Schilka Air Defence system are among the
weapons that will be showcased during the celebrations this year.

Here is what you need to know:

Pinaka Multi-Barrel Rocket System

The Pinaka is primarily a multi-barrel rocket
system (MBRL) system which can fire a salvo of 12
rockets over a period of 44 seconds. One battery of
the Pinaka system consists of six launch vehicles,
accompanied by the loader systems, radar and links
with network-based systems and a command post.
The Mark-I version of Pinaka has a range of around — ) ‘

40 kilometres and the Mark-II version can fire up to ;T::;;f; (;nu r;zo tiﬁhlfﬁa) d;‘szs rg;;ﬁ:; l(;f)lf :EE

75 kilometres. upcoming Republic Day Parade in New Delhi on
BMP-2 January 23, 2021. (AP)

. sl 1' ;

The Sarath BMP 2 is an amphibian vehicle, with a 7kmph on water. It can go over slopes up to
35 degrees and due to its low weight can be transported by air. There are armoured plates all
around it which help in ensuring a high degree of protection to the combatants. It comes with a
rapid-fire 7.62 MM medium coaxial machine gun, a 30 MM cannon, and a second-generation
homing type anti-tank guided missile.

T-90 Bhishma Tank

The T-90S is the latest development in the T-series of Russian tanks manufactured by
Uralvagonzavod in Nizhny Tagil, Russia. The locally assembled tanks were christened ‘Bhishma’
and are fitted with the Shtora self-protection system and Catherine thermal imagers from Thales of
France and Peleng of Belarus.

BrahMos cruise missile

The BrahMos missile, a joint venture of Defence Research and Development Organisation
(DRDO) and Russia’s NPO Mashinostroyeniya, has a maximum speed of 2.8 Mach (around 3,450
kmph or 2,148 mph) and is difficult to intercept by surface-to-air missiles. The missile’s cruising
altitude could be up to 15 km, and the lowest it can fly is 10 metres above the surface. The missile
is capable of carrying a conventional warhead (non-nuclear) weighing 200-300 kg. The two-stage
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missile has a solid propellant booster engine that kicks in the first stage and brings the missile to
supersonic speed before separating. After this, the liquid ramjet comes into action and takes the
missile closer to Mach 3 in the cruise phase.

Schilka Air Defence system

In February 2020, the Indian Army upgraded its Russian Schilka Air Defence system to a
modern weapon platform. The up-gradation process included replacing the existing Radar,
analogue computer, engine, GTE with state of the art system and addition of air conditioning
system for crew comfort. The newly upgraded system also provides drastic improvements in
operational performance, accuracies, power consumption and MTBF and enables accurate
identification, acquisition and tracking of targets while operating in an ECM environment.

hitps://www.hindustantimes.com/india-news/from-pinaka-to-bhishma-tank-india-to-showcase-its-weapons-
on-rday-101611396362089. html

JHI 3Tl

Mon, 25 Jan 2021

AT fead W A WS AFpraam ar snfrar,

vdY & ars3T Ry 1 @ sraw

feoel: 8 feee & Tl ¥ W g a¥ & g 38 Arel o 0Iqd fea® W & &’ regaen
AR R Faroa-SIREBT Al F131 & v 3eadd 8T NeAAHr 3camar &1 geded F R
T Bl

Ty 6T yonforl & e & e R A
wwﬁg,ﬂ%&ﬁwmﬁﬂmw
fGaa w3 2021 & fAU & Agcayel SfRAr ol
31T B

aﬁ@rmmaﬂwﬁwdw, I E
COPES uw\qolbrcmtfﬁlﬁ’rao‘rﬂ?rmamﬁm?r .
mmwm%m%lmmwz‘am T A - BYeY: PTI
fAaEsEl & qU aRar & 9eiRia &

TS PIFde TIHUE ol o ARG At T & AT g 8T ¥ 3819 R 3R 3=
I Teh 937 HleAITIhT &TAcT T Hiel T e g1iae fohar §1 Todliv &t Gaar & stiehr dogg &
At A e 3Ty Ay & vadiv S9AT & dlgsh TATAT & Thd el &l o1e
HaATAr gl

TorATT AdT fr SR oifS9T, ¢Th3ih 3R AR 3o & gfehar #T Yedis Il g1 THh agsh
STETel 9 Teh [dA GaRT ofiel Had HgeadquT Hellelel sl 3TaRIHAT Bdl &1 a¥ 2020 # Tordw
Jdl & 90 HIeT ofFd Td W HBIAYdeh 3calel 3T 145 HIeT & BIC § T 4 35 A &l
ool Jedel fohar|
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TEIU oidl #ARA T ggall a2l 91 & 379 FT THAAEIUAR (ThI-5T ¢ 3Th d¢ 3RES
Reradl) oo/ faaAe § S e off e ages Sierer @ aifold gl # |t 81 HRA™
AT & FHABR HAYF HY AES SR 1 Aged H @ 8

Eh-Tel FaTareT SlefAfehal 7 T T AheIT P TERIT P §U SIHRSII AT -
Mess fAarge (Tésivs) faFed & qut aRfirse & gefe arelt st gl

g ST H ART (TATS), efelel (TISTA3NSUa), vadvdsiva, dc(mauead) ik vaddr
ol & fAv ooR mgss wiehtA fe@rs &9t vérde amgss fAwse (VEShTA) SR @
vfafaftcd SRSV gete & Far daiae A Ronfeey s, donfas 9 qarr
SITUATT |

AT (TITSH) Teh credl 9IgT 1 fAATSer § 3R & & #RT A Sl & Hpraell el &
T Tl dXEa3it & v faaf@d @Adse g1 gfoer, gfdsicer @ B8l o= arelr v
Frasa ey fidr fr Fasa § 3R g6 9 7 s @ gl

Ig TAAEA 3odAd oS gollhiceX (TTATA) & AR alel TERIUT W THEROT & foIv
fFefaa & 18 & tHhrdSEeita v AF-qiéaa td-da amgss Aasa § Sadhr 19 2.5
freldey § 3K Yoo QT & 3TANT & U 98 gHS &7 &HdT g1 SANT Tah TAE TE3-31%
&g [Ause & O ag@er & U & IR & U UASNS-35 gellheel & dlled Hile
& forv faefaa frar o @1 8

THAE IS & AU TESIvA U doR agss deliva (MfAee angss wgfare) & S
faewies Ruided Had ($3IRT) WETT TElde a&q H § HPEel A AR G & T
3T & @ 120 AT Hiey Tsher aTell dgeh & dlied fohar S &

oISC HiFdc TIGHFC-THT T Hisel ARG arg Jor T bt o1 o gear g 3R
AT Td GHRYT ATl T ST 7 el B olichel 1 AH &1 giAARcT aar §1 56 ay
TSI W IBREBN & 3T 3cUeeT H STHT T §aT H AR Flel arell 3Threr Aasa 3R gar
¥ gaT H AR & dlell Tl TAHATSS argaalr T Sfichr & MmiaAe g

T AU R AT HISA-SIHREIN T el & AT vk f3aimsa 3R A weidh
W B AT R &1 Gl I e el & v, ARSI & aRf&afadh a7 & @i
RAURH & T TS N W@l gl gaH R8T, 36T IR G & o FAdddA dehelien
fafad e nfAe Bl

https://www.amarujala.com/india-news/drdo-to-showcase-lca-navy-and-anti-tank-guided-missiles-in-
republic-day-parade
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AT & T 6 Wearh AR T
TE & g ¥ AU H R, HFX guHEaA
F I T H I Wl § X

TTTY G B F dFd FT galer glar & i gt gAAr 39 dwat dvaiv dore & dFY
FHTHTl TS [Fed @@ A= ¥ 37 6 gfAaR) &t [ a¥g & dor & dIR Ay 7w &
26 STAART HI A HUAT U 3R 0TdT fGaq@ Aarwen| Ig % aorda Gaw 7 ¢ dfew
AT AT 7 A & HAT Wpeht H §, 30 AT & FHA Tl H1 T SIRar o g1 et @
fAeholeht G & TSl HAWNET FHET H 3Tl Teh 37T TgdleT Sells §| TSI G HAT3T T
drehd T Jeded gidr & iR qO gfadr 38 <@ &1 PR F H e HAAAIR HRT
AT TomAr ST @ BT 3R ST AfaE-19 F urdT gy Fr IS & W a ar 38 qEY
ey 0 At F IR H S A1eT S I ARE ¥ A FH A 1 AT 39 6 FRERT &
m#mwm@mﬁa:ﬁvmm%mmmmmmw%|

St :

gTel & 7 Fg WHR T Fioeic FAE 3 ReaRer
(FETH) hT WH T ARAT GG (3MSVTH) & AT s
83 o oSC FANT TIRHUT (THET) H @ Fr e
AU & A S ¥ O S 3 AT GG § daT el :
H‘fﬁ?—ﬁ'g’ T AT F, WREd A W A N ﬁﬁ*ﬁ#a‘rsﬂwﬂmm
qIfhadTeT Pl B dTell Teh &3T IR defel dTell gl = Fore =T e # T s 2 o S
JSTH & WIHlehd STUHC Toidl (TAIN) of Bossd fraramnd)
ﬁm%ﬁ?éﬁ%ﬂg&ﬂﬂ@mm(wuw)@rduh?f?r&lﬂﬁo‘mmm%lGl’r
doTH HSUUE &I fACE arel § 9% gacdl ufFed Sodcliadel Hbels W (AESA) BR &
3eATAT Felehelioleh MR ($59c]) o AR N3 faspsrer & (MdR) fAase efAanst &
o Bl 3HF A & 39 38 gal & dra & R-wger o fRar o |k B

ameprer fAwTge s

eI TAATSe FaHeA fihelglel @1 3R arg8=T clal & g1 AT &1 3R Ueh HUIH 1o
Pasa § 59 BT Rad vz Bomsa 3o (3RREEN) 3R 7RI sHaf@ed & e
¥ STeq fohar 9 1 T8 fAAsd fHeA 30 fheldet g & fARIer oFm dehar § 3K 18,000
HIeX T & FAIS dh ST Thll &1 Ig egrd H 331 SoTg TN 8 gRAeT 1 fARMEAT er Fehcly
g dl UR & WA H off QRAT AT ToleR & R A <ol &1 SHA T Golfddd 3@ arehy
fAarser Raes I 3reeT o ¥
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3ot & AH GG w1 a8 A deo & § O SIREET A dur fRar g1 el 120
THUH &I AT USHel & Ieldl QU e & ¢ & AfAT Gam wag @ o7 g1 588 T deher
7.62 THUH &1 FI3TFadel AW T & Helldl Teh TATHAN12.7 THUH dr ALMeT 97T 8 B

TIUTS T

TIUTS ¢d Teh FRfAE geliehiuel & 9 TauTd & IR fRAr &1 38 Fellex A ggell
3o T 1992 F 08 N gifF 7 NFUeX & Sqadde F FS gofel ¥ &N A TS|
gelehIgey H ell 1 SRl & TS Sollgel H Feolld fhT 0| #RA o 38 gollehiqex &l
Wﬁymﬁﬁ%qlqd‘\qéﬂﬂwﬁﬁamddlaﬁmﬁriﬁl

R fAwEe

TAThT Teh AT IUhe il § o SBREBT & 3919 fhar &1 30 TaTr & Sl &
Al dAR fhar @ g1 58 fHeA &7 3iftean o7 40 fhaidiey &1 & | Rerhr @aea
& dgd 40 TRy 3R #71F 1| & v 65 fheleler §1 T8 Uhe BHeH 44 AFs 7 12
TheH G HehT gl

AT A

AT Teh Iy 91T T fAase § 3R I8 Aasd v B U8 BREle W Bl Hdl gl
qg Ush Ua-dor AAES § O SIREBRT o qar fhar g1 [Adss & @t @ 8 "R
Charaliell W Bomsa fhar a—m g1 aeT U 3CEes MSss fAasd sdedde Wad & dgd
3gaT T IS ATIS B

https://www.tvOhindi.com/knowledge/republic-day-special-these-6-weapons-used-by-indian-forces-are-
fully-made-in-india-488793.html
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Several countries have shown interest in procuring
Tejas aircraft: HAL Chairman Madhavan

Mr Madhavan said that Tejas Mark 1A jet has superior performance levels
compared to China's JF-17 combat aircraft as it has a better engine, radar
system and electronic warfare suit, besides an edge in the overall technology

New Delhi: The delivery of the Tejas Light Combat Aircraft (LCA) to the Indian Air Force
under a ¥48,000-crore deal will begin from March 2024 and around 16 aircraft will be rolled out
annually till the completion of the total supply of 83 jets, Chairman and Managing Director of
Hindustan Aeronautics Limited R. Madhavan said on Sunday.

In an interview to PTI, Mr Madhavan also said that a number of countries have shown keen
interest in procurement of the Tejas aircraft and that the first export order is likely to come by in
the next couple of years.

Mr Madhavan said that Tejas Mark 1A jet has superior performance levels compared to China's
JF-17 combat aircraft as it has a better engine, radar system and electronic warfare suit, besides an
edge in the overall technology.

"The biggest difference, of course, is the air-to-air refuelling which is non-existent in the
competitor's plane," he said.
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The Cabinet Committee on Security (CCS) chaired by Prime Minister Narendra Modi on
January 13 approved the ¥48,000-crore deal to procure 73 Tejas Mk-1A variants and 10 LCA Tejas
Mk-1 trainer aircraft from the HAL to boost the Indian Air Force's combat prowess.

Price break-up

Giving a break-up of the cost components, Mr
Madhavan said the basic price of the aircraft will be around
225,000 crore while Rs 11,000 crore will be used for
ground support equipment and other required infrastructure
at the bases and around X7,000 for basic customs duty and
output GST.

The HAL chairman said the cost for each fighter version
of the aircraft will be X309 crore and X280 crore for the
trainer. LCA Tejas combat aircraft. File | Photo

"The price is tight but we are fine with it," Mr Madhavan Credit: Somashekar G RN
said. The total cost of 48,000 crore includes design and development cost of 32,500 crore to be
given to Aeronautical Development Agency (ADA) and around 32,250 crore set aside for
variations in foreign currency exchange rate.

The Tejas Mk-1A will be equipped with an active electronically scanned array radar, beyond
visual range missile, electronic warfare suite and air-to-air refuelling system.

A formal contract for the deal is expected to be signed between the HAL and the IAF on
February 5 at the Aero India exhibition in the presence of President Ram Nath Kovind.

"Three years is the strategic timeline for developing infrastructure as well as delivery of the
aircraft. We will meet the timeline. The first aircraft is expected to be delivered by March 2024.

"Initially we will supply around four aircraft and increase the number to 16 annually from
2025," Mr Madhavan said.

Asked whether a possible export order will push the delivery deadline for supplies to the IAF,
Mr Madhavan said the HAL will strictly follow the timeline for domestic order and can always set
up additional production lines when necessary.

"We are planning for more than 16 aircraft annually so that in case of any other order coming in,
we can take it up. We are already increasing production rates.

"The second phase of the LCA plant has already come up, though we need it after 2024-25," he
said.

The IAF has already inducted a batch of Tejas aircraft as part of its initial order of 40 jets.

Mr Madhavan said the Tejas programme will boost the overall aerospace sector in India, noting
that it currently involves 563 domestic enterprises. "And it will go up to 600 to 650. This is
important for the ecosystem." He said Tejas will be able to operate as efficiently as any other
aircraft in all regions including mountainous Ladakh.

The government has been majorly focusing on boosting domestic defence production and set a
target of X1.75 lakh crore (USD 25 billion) turnover in defence manufacturing by 2025.

According to estimates, the Indian armed forces are projected to spend around USD 130 billion
in capital procurement in the next five years.

In May last year, Finance Minister Nirmala Sitharaman rolled out several reform measures for
the defence sector including making separate budgetary outlay to procure Indian-made military
hardware, increasing FDI limit from 49% to 74% under the automatic route and generating a year-
wise negative list of weapons which won't be imported.

https://www.thehindu.com/news/national/several-countries-have-shown-interest-in-procuring-tejas-aircrafi-
hal-chairman-madhavan/article33650063.ece
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SVIMS to set up bio-safety

lab for virology research

By V Pradeep Kumar
Highlights

e Collaborates with DRDO to set up Rs 69-lakh level-3 lab
Tirupati: A bio-safety lab level — 3, worth Rs 69 lakh, will come up at SVIMS soon in
collaboration with the Defence Research and Development Organisation (DRDO). This modern lab
is intended for research in virology where viral cultures and mutations among other advanced
studies can be done. This facility will be established under il
mobile shelter which looks like a container so as to be
positioned anywhere to study the viruses based on the
requirements. Apart from performing various laboratory
screenings etc, it enables the test services at remote places
and extensive research on identification of viruses and related
agents causing morbidity. This proposed lab will also enable
the researchers and doctors to undertake research activities on

.. . . SVIMS Director Dr B Vengamma. (R) A
the existing as well as new viruses. The BSL — 3 lab equipped . jica of BSL-3 1ab (

with a negative pressure, ante room and air lock with HEPA

filters in exhaust air design for specimen processing and virus culture as per WHO guidelines.
When a particular virus is found at any specific area, the lab can be put up there to start research on
that.

Modern technology and advanced equipment will be made available in it as required by the
researchers and medical experts. All precautions will be taken into consideration from the PPEs to
be used inside the lab to sample collection and experiments to ensure the safety of the researchers
and other staff.

The SVIMS is currently having BSL-2 and BSL-3 is soon going to upgrade the facility in the
Institute. While the equipment to be set up in BSL-3 used to be imported in the past, now DRDO
has taken initiative to manufacture it indigenously with other companies. They have given the
quotation for Rs 69 lakh to SVIMS for this laboratory.

Speaking to The Hans India, the Director cum Vice Chancellor Dr B Vengamma said that the
equipment is ready and DRDO has arranged Rs 25 lakh donation through Sri City MD Ravindra
Sannareddy. The equipment worth Rs 30 lakh will be sponsored by the DRDO recommended
company which manufactured it.

SVIMS has been planning to use the funds from Sri Balaji Aarogya Vara Prasadini (SBAVP)
scheme to meet its obligation of providing the balance Rs 14 lakh. Now it is under the approval
stage and the lab will become a reality very soon which will be located near the Centre for
Advanced Research (CfAR) building in the campus. Specialised virologists are also to be
appointed to carryout research in BSL-3, she disclosed.

The institute is also contemplating the idea of launching three new branches in the institute —
Geriatrics, Clinical Immunology and Genetics which was in principle approved, said Dr
Vengamma. They were planning to take the financial support from SBAVP for these courses too.
https://www.thehansindia.com/news/cities/tirupathi/svims-to-set-up-bio-safety-lab-for-virology-research-

668328
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Ministry of Defence
Fri, 22 Jan 2021 7:34PM

Andaman and Nicobar Command conducts tri-services
para jumping and freefall skydiving training course

Andaman and Nicobar Command has accomplished yet another milestone by conducting the
first ever Tri-Services Para Jumping and Freefall skydiving training course at Air Force Station Car
Nicobar. The course was conducted by the Indian Air Force which trains personnel of Indian
Armed Forces.

During the Joint para jumping and skydiving course with participants from the Indian Army,
Indian Navy and Indian Air Force, a total of 267 jumps were undertaken within a short span of 04
days and a total of 31 persons qualified the basic and advanced course. The participants of basic
course earned Para Wing. The training course was a great success and of historic significance for
the Command to wars enhancing the jointmanship and operational capability.

https://pib.gov.in/PressReleasePage.aspx? PRID=1691287
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HSAT-AREAR FATT o TE-Afadsr W ST U3

PIhTeT THISSISIAT UiASTOT FIF 1 Fared har

FSHA-TARIGR HAA o aF Yl T R ARGR H ggell IR g8-AfddsT W Sifder v
IRl TSI UfIeToT I Ifod e T iR 3uafey giffer &1 &1 38 T &1

HeTolel HRCAT arg el G@aRT TohaT STTel AT St 7R A dell & Siddr @ JiIfard aar
|

HRAT AT, HRAT AGAT IR HARAT T Vel & YAAANG & Ty T W ST T3
THISSISIAT HIE & SR HE 4 AT 1 S 3af™ & FHol 267 9 fHw 0 IR For 31 A
o 3% vd vsaiHs HI B qU A 9w w & ufaenfat & & f&er gifder A geu
& SR TYF DT Ud IR &THAT TG & Tolgiel & Ig I FA & [T HhT Thel
3R e #gd |

https://pib.gov.in/PressReleasePage.aspx? PRID=1691802
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TAF and FASF conclude Ex Desert Knight 2021

The Indian Air Force and French Air and Space Force participated in Ex Desert Knight 2021 at
Air Force Station Jodhpur. A first of its kind bilateral exercise (Ex DK-21), Rafale aircraft from
both sides along with Su-30 MKI and Mirage 2000 aircraft of the IAF undertook complex missions
including Large Force Engagements. Combat enablers included AWACS, AEW&C aircraft of the
IAF as well as A400M and A330 based MRTT (Medium Range Tanker and Transport) aircraft of
the FASF. Both Air Forces exercised in realistic settings with an aim to enhance operational
capabilities and interoperability. The exercise provided an opportunity to share best practices and
evolve operational concepts; particularly for effective combat employment of the Rafale fleet.

Chief of Defence Staff, General Bipin Rawat PVSM UYSM AVSM YSM SM VSM ADC
visited Air Force Station Jodhpur on 21* January 2021 and interacted with participating forces. He
also flew on-board the MRTT along with Maj Gen Laurent Lherbette, the FASF contingent leader

where he was given an overview on conduct of the exercise and witnessed air-to-air refuelling
operations by IAF & FASF fighters.

On 23" January 2021, Chief of the Air Staff, Air Chief Marshal RKS Bhadauria PVSM AVSM
VM ADC visited Air Force Station Jodhpur along with the Ambassador of France to India, H.E.
Mr Emmanuel Lenain. The Distinguished Visitors were received by Air Marshal SK Ghotia PVSM
VSM AOC-in-C SWAC. CAS interacted with members of IAF and FASF contingents. He
expressed his appreciation on the complexity of operations conducted and interoperability achieved
by participants within a short span of 4 days. He also commended the planning, operational and
maintenance staff from both sides for smooth and safe conduct of the exercise. CAS wished the
FASF contingent the very best for the next phase of their Skyros deployment.
https://pib.gov.in/PressReleasePage.aspx? PRID=1691712
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HRAT JIAAT T THUTHTS A JEHTsATH
3¢ ATSE 2021 HT FHATYS T

$3TeT TG 3R e TIROE U5 TH B & TR T SR # Jeumay sed
srge 2021 # feedm T | 3796l RE T g gfauely 3r3amd (Jeumad Sih-21) § HRAT
A WA F GENS-30 AR R AUST 2000 RFAE F @y @y QA qAf H argder H
3R & Ul e fAAE H qEfe’y & orel B See §Ad Sfee AfRAET wF siem e
| HRAT arg Voll & TSeogUHTH, USssogUsHl faHT & HIY-HTY THUTHTS & T400TH 3R
T330 TR TANREE (Fead gl & &Y 3R aRaee) Ae geumara & arffier & | =t
arg F3 A GRS &TAA 3R IFREATAIAT &l T6 & 366ed & IUFardy ak ol
I TN TRl | 38 A A ey d AT H FaAve quisht H @ e IR aRwrer
HIUROTHT &l TAHAT Fel HT IGE Teel [har; [&9AY & & Aol oS/ GART & a3 &
gHEr dR W A |

9 3 3% TIh Seiel [N Tad, NdvaTa JasuauH THTauA aSuavd THUA
dTaTA TERA, A 21 SiAadl 2021 Y TGN TR SUYR H1 GRT fhar AR gfqerm densit
q ST &7 | 3egiel hd TG U3 TIF B (THUTHATE) Gof & oIdl HoX Sfelkel olNC
TELEC & 1Y THAREE W Y 331 9, S8T o6 AT & ATl T @reT 9 fohar o
3R 35 HRAT 9 AT 3R THUCHTE & A fAAG GERT gaT @ gAr H SuA A F
31T off ¢ |

23 Sadl, 2021 H, IYAAT GHE TR AF AT IR & TH HEIRar, Ndivaes vdeaea
ditd TS, o HRA # B & Uolgd HEARH A SHAUS dfde & Ay g el TR
SergY 1 R fRar | faRrse sfafdet @1 waed vR ARl td & aifear didivaes doaes
TIRH-34-0T THSSoYUAET o TRl | I AT IR & TH HEIRAT & HRAT argder 3R
T WG US T B (VHUTHTT) THisAT & HGEdl @ ara<did & | 3ogia 4 feat &
oI A & iR GfAiEl @Rt Jeumard & SR fhu av gdrel @ Sifeddr 3R
HAEHTCIAIA I TIGAT T | Segial I & Fars IR IS Felelel & T gt gait &
rofelt, gRETee 3R TERETE HAUIRAT S T g I | aGHAT THE A B TR S
TIH BRE (THUTHUS) &of I 3T FHISUE dlallcl & 39Tl =0T & T erehraae & |
https://pib.gov.in/PressReleasePage.aspx? PRID=1691793
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Netaji would have been proud of
a new, self-reliant India: Modi

India giving befitting reply to those interfering in its territorial sovereignty, says PM
By Shiv Sahay Singh

Kolkata: Prime Minister Narendra Modi on Saturday wondered how Netaji Subhas Chandra
Bose would have felt had he seen the new India, which is not only becoming self-reliant but also
giving a befitting reply to those interfering in its territorial sovereignty.

“Netaji had imagined a kind of strong India. Today
the world is seeing India in its new avatar; from LAC
to LoC wherever anyone is trying to pose any
challenge to the territorial sovereignty of the country
is given a befitting reply,” Mr. Modi said.

The Prime Minister was speaking in Kolkata while
participating in the 125th birth anniversary
celebrations of the iconic freedom fighter.

Addressing a gathering on the lawns of the Victoria

Prime Minister Narendra Modi and West Bengal
. ) ) .. Chief Minister Mamata Banerjee release a book
Memorial Hall, Mr. Modi said Netaji would be guring an event to mark the 125th birth anniversary

satisfied and proud to see the new self-reliant India. of Netaji Subash Chandra Bose at the Victoria
. . Memorial in Kolkata on January 23, 2021. | Photo
b J
‘Equipped with Rafales Credit: PTI '

The Prime Minister said, “Today our forces have
jets such as Rafale and it is manufacturing advanced jets such as Tejas. When he [Netaji] would
see that the armed forces of his country are so strong and have the advanced equipment which he
wanted, how would he feel,” the Prime Minister asked.

He went on to say that Netaji would be proud to see that his country had not only fought the
COVID-19 pandemic and but also developed a vaccine and is helping other countries with the
technology.

“Netaji once asked people not to lose hope of free India; similarly, no one can stop India from
being self-reliant,” he added.

During his speech of more than 40 minutes, Mr. Modi referred to a question that Netaji asked
his nephew Sisir Bose before executing the daring escape from the country in January 1941. Netaji
had asked his nephew in Bengali “Amar ekta kaaj korbe (Will you do something for me)?”

“If today, every Indian places his hand on his heart and feels the presence of Netaji, then he will
hear the same question: will you do something for me? This work, this task, this goal is to make
India self-reliant today,” Mr. Modi said.

Reflecting on the contribution of West Bengal in the freedom struggle, the Prime Minister said
the State will have to take up new responsibility for a self-reliant India (Atmanirbhar Bharat).

“Along with the dream of self-reliant India, Netaji is the biggest inspiration for Sonar Bangla
(Golden Bengal). As with the role played by Netaji in the freedom struggle, West Bengal will have
to take up the same responsibility for a self-reliant India. A self-reliant and Sonar Bangla will have
to take lead in making a self-reliant India,” he said.

The reference to “Sonar Bangla’ by Mr Modi is significant as the term is the BJP’s catch phrase
for its campaigns in the State, scheduled to hold Assembly polls in the next few months. Mr. Modi
called on the people of the State to come forward and restore their pride and like Netaji not rest till
the objective is achieved.
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Pointing out that all the 130 crore Indians are indebted and will remain so to Netaji Subhas
Chandra Bose, Mr. Modi said January 23 is not only the birth anniversary of the national icon but
also the day of birth of “self-pride” of the country.

https:.//www.thehindu.com/news/national/netaji-would-have-been-proud-of-new-self-reliant-india-
modi/article33645982.ece
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‘Sukhoi helped maritime security’

Commanders’ Conference held at Southern Air Command
Thiruvananthapuram: The resurrection of 222 Squadron at Thanjavur with Sukhoi-30 aircraft
has paved the way for strengthening maritime security in the southern peninsula and maintaining
Indian interests in the Indian Ocean region, Air Marshal Amit Tiwari, Air Officer Commanding-in-
Chief, Southern Air Command (SAC), has said. [ 3

Speaking at a Commanders’ Conference
held at the SAC, Akkulam, on Saturday, he
outlined efforts by the command in fast-
tracking  infrastructure  development for
fighters, deployment of radars, and successful
conduct of Combined Guided Weapons Firing
at Suryalanka on varied firing platforms.

The Air Marshal expressed satisfaction over
the induction of an additional indigenously built
LCA (light combat aircraft) Tejas aircraft
squadron at Sulur. The Air Force is in a highly accelerated growth stage and induction of
indigenous systems is in tandem with the government’s ‘Make in India’ initiative, he said.

At the conference, the Air Marshal reviewed the operations, maintenance, and administration
activities undertaken by the SAC during the past year. He provided the Commanders with a vision
for maritime operations in peninsular India for the next decade. He also emphasised the need to
maintain a very high level of operational preparedness and orientation. Air Officers Commanding
and Station Commanders of all Air Force Stations under the Southern Air Command attended the
day-long conclave.

https://www.thehindu.com/news/cities/T hiruvananthapuram/sukhoi-helped-maritime-
security/article33646140.ece

Flight path: Air Marshal Amit Tiwari addressing the
Commanders’ Conference in Thiruvananthapuram
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Information security biggest challenge
to national security: Army Chief

""Cyber warfare is one of the non-traditional threats,'' he said
Army Chief General M.M. Naravane said information security is the biggest challenge to
national security in the present scenario "which can give a strong shock to the economy and can
handicap government machinery also".

In his virtual address on the topic of "India's National
Security Scenario: Past, Present and Future" at a function
organised by a college in Maharashtra, General Naravane
said national security was not limited to armed security
only but is based on six other important foundations.

Speaking about non-traditional threats to national Ludh -
security, General Naravane said, "Information security is i.__ G

the biggest challenge to national security in the present (File) Indian Army chief General Manoj
scenario". Mukund Naravane | Arvind Jain

"Cyber warfare is one of the non-traditional threats. It is not the only threat to our information
system, but it is also a threat to leaking of sensitive information of our country," he added.

"Nowadays, government and private sector data is available online, and in this situation, a big
cyber attack can give a strong shock to the economy and can handicap the government machinery
also," the Army chief said.

He said national security is based on six important foundations viz "Army security, financial
security, health security, food security, energy security and environment security, which needs
effort of the entire nation".

He observed that the use of drone technology has increased in the world for launching a
precision attack.

"A strong drone attack was witnessed in Saudi oil fields in September 2019 and a drone was
used in Armenia and Azerbaijan conflict. These are examples that technology will be an important
factor in the future conflicts. The Indian army is aware of these challenges and showed it
capabilities on the Army Day parade held on January 15 this year," the General said.

The Army chief highlighted other "non-traditional challenges like economic challenges due to
COVID-19; changes in environment, pollution, infectious diseases, drug trafficking and
radicalisation".

"There is a need to adopt a multi-pronged approach to tackle these national security threats. Our
Army needs to use its strategic, financial and legal power in a planned manner. Our country is a
developing country and has limited resources and it has to do allocation under limited budget," he
said.

General Naravane also underlined the need to give an equal attention to the development of
infrastructure and to the welfare of citizens along with national security.

"There can be no compromise on the security of the nation. When our land and sea borders will
remain protected, then only will we be able to attract more and more investments into the county
and create more job opportunities for the people," he added.

General Naravane further observed that allocation of funds in the defence sector will strengthen
the development of the country and it should be seen as a "future investment".

"Allocations for defence is therefore a catalyst for growth and should be seen as an investment
for the future," he said.
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The Army chief praised the "Aatmanirbhar" initiative of Prime Minister Narendra Modi, saying
it has inspired in fulfilling the national security needs through self reliance.

" Aatmanirbhar Bharat' has become a strategic necessity in the defence sector. New technologies
like artificial intelligence, autonomous and unmanned system, long-range precision technology, 5G
technology, quantum computing and directed energy systems needed to be adopted. The Indian
Army is contributing in this swadeshi initiative," he said.

He said "Aatmanirbhar Bharat" is not a choice anymore but it is an inevitable reality.

General Naravane further said that every young student is an important and integral part of the
nation-building process.

"There is a need to move forward towards providing solutions rather than finding solutions.
Young innovators and entrepreneurs are bringing this change. Recently, a start-up company set up
by students of IIT-Bombay, called Idea forge, made cutting edge high altitude drone for the Indian
Army and bagged an order worth Rs 130 crore.

"The India Army, Navy and Air Force provide opportunities for youth to fulfil their dreams and
contribute towards national security," he said.
hitps:/fwww.theweek.in/news/india/202 1/01/24/information-security-biggest-challenge-to-national-security-

army-chief.html
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'If China gets aggressive, so will India':
IAF Chief on eve of talks with PLA

The corps commander-level talks between the Indian Army and the
Chinese People’s Liberation Army (PLA) will be held at Moldo on the
Chinese side of the Line of Actual Control (LAC) on Sunday
By Rahul Singh, Dinesh Bothra, Edited By Sohini Sarkar
Indian Air Force Chief Air Chief Marshal RKS Bhadauria on Saturday said that India was ready
to match China’s aggression in the eastern Ladakh theatre, where the two countries have been
locked in a border row since May 2020.

“If they (China) can get aggressive, we will also get
aggressive. We have full preparations (to meet any
eventuality,)” the IAF chief said during a media
interaction at Jodhpur, where India and France are
carrying out joint air force drills.

Bhadauria’s comments came on the eve of the ninth
round of military talks with China to defuse border — =
tensions in Ladakh. The corps commander-level talks {ﬁ:cilc"fj, ﬁlﬁiﬁﬂ‘;ﬁ;’; sfclz'::gcrtti:li;nagﬁ
between the Indian Army and the Chinese People’s China to defuse border tensions in Ladakh.
Liberation Army (PLA) will be held at Moldo on the (ANIPHOTO)
Chinese side of the Line of Actual Control (LAC) on Sunday, said officials familiar with the
development.

Last month, the IAF chief said the likely reasons for Chinese actions could include a planned
escalation and an attempt to establish border claim lines and start border talks on the new positions,
military signalling, domination efforts with escalation control and deployment and training of their
Western Theatre forces in real war-like scenarios wherein the Galwan Valley incident was an
overreach.
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Senior Indian and Chinese commanders had last met on November 6. The situation in the
Ladakh sector remains tense and the ongoing military dialogue has not led to any breakthrough.
“Talks may not yield a positive outcome in the short-term but the dialogue has to go on,” said one
of the officials cited above.

Experts are also not expecting much from the military talks.

It is a good thing that talks are going on and communication is being maintained between the
two sides, said former Northern Army commander Lieutenant General DS Hooda (retd).

“However, it is unlikely that any breakthrough will take place as there does not seem to be any
common ground on the basis of which an agreement can take place. This common ground has to be
established in political or diplomatic level engagements. Since this has not happened, we should
not expect much from the military talks,” Hooda said.

On January 12, army chief General Manoj Mukund Naravane said that the Indian Army was
prepared to hold its ground in eastern Ladakh “for as long as it takes” to achieve national
objectives in case the ongoing military and diplomatic talks with China are prolonged.

During the eighth round of talks on November 6, the Indian Army and the PLA said they will
ensure their front-line soldiers “exercise restraint and avoid misunderstanding and miscalculation”
along the LAC.

Both India and China are prepared for a long haul in the Ladakh sector and firm about holding
forward positions along the LAC through the harsh winter months.

The PLA has moved back at least 10,000 soldiers from depth areas in the Ladakh theatre to rear
positions but its frontline deployments remain unchanged, as previously reported by Hindustan
Times.

Earlier, Naravane said India should not read too much into the withdrawal of Chinese troops
from depth areas on the Tibetan plateau as there has been absolutely no reduction of troops by
either side at friction points in the Ladakh sector where the border standoff between the two
nuclear powers is in its ninth month.

He said India hoped to reach an agreement with China based on the principles of “mutual and
equal security” that would result in disengagement of border troops at friction points and
subsequent de-escalation of conflict in the Ladakh theatre.

India has consistently pushed for comprehensive disengagement at all flashpoints and
restoration of status quo ante of early April during the ongoing military talks whereas the Chinese
side wants the Indian Army to first pull back troops deployed on strategic heights on the southern
bank of Pangong Tso.

https://www.hindustantimes.com/india-news/if-china-gets-aggressive-so-will-india-iaf-chief-on-eve-of-talks-
with-pla-101611410201793. html
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Number of studies underway to decide
suitable model for joint theatre
commands, says Army Commander

As we look at the manner in which it is going to happen, there are a number of models which
are available all over the world. We are studying various models. The best model that is most
suited for the Indian Armed forces will be adopted in due course of time
By Sushant Kulkarni

The Southern Army Commander, Lieutenant General CP Mohanty, said on Saturday that a
number of studies were underway to decide a suitable model for Indian Armed forces towards
setting up the joint theatre command structures. He also highlighted the need to enhance
amphibious operational capabilities of Armed forces.

Lt Gen Mohanty, who is soon slated to move as
Vice Chief of the Army Staff, was interacting with
the media at the Headquarters of the Southern
Command in Pune. When asked how the role of
Southern Command will transform as Armed forces
move towards theaterisation or setting up joint
theatre command structures, he said, “The Chief of
Army Staff has spoken in great details about the joint
theatre commands. Right now we fight our battles in
different domains and the triservices coordinate

Lieutenant General CP Mohanty interacts with the
) o media at Southern Command Headquarters
resources when required. But the moment joint Saturday. (Photo: Pavan Khengre)

theatre commands come into picture, we would be ab

initio integrated under one single headquarters, which would be manned by all the three services.
There would be integration from the beginning, right from the process of planning and training to
the execution of the operations.

As we look at the manner in which it is going to happen, there are a number of models which
are available all over the world. We are studying various models. The best model that is most
suited for the Indian Armed forces will be adopted in due course of time. Towards that end, there
are a number of studies which are underway. As the things get approved by the government, they
would be executed in a phased manner.”

Lt Gen Mohanty added, “As far as Southern Command is concerned, we are also working
towards integration with our sister services of the Navy and Air Force. We have a large number of
establishments of all the three services and towards that end we have achieved a lot of jointness
between the three services and we are working together towards achievement of our goal of joint
theatre commands.”

Referring to the review of tri-services Amphibious Task Force he conducted recently, Lt Gen
Mohanty said, “Very recently I have witnessed an important tri-service exercise and I am pleased
to inform you that the level of integration has been of extremely high order. There is still more
needed towards that end and we are working together.”

He added, “Our maritime and amphibious capabilities need to be developed. We are an
emerging power and a regional power. I am sure that there would be always requirements for
amphibious operations.”

Speaking about the emerging threats, Lt Gen Mohanty said, “We are continuously analysing the
emerging threats and the new technologies to ensure that we are a future ready force. The
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conventional, non-conventional and emerging threats are being monitored continuously and
protections measures are being constantly evolved.”

On the revenue deficit in the cantonment boards, the General officer said, “I am already in touch
with the senior hierarchy. We have bid for the funds. The pandemic has had its effect as far as
revenue generations are concerned. It will take us time. I am in dialogue with the Integrated
Headquarters of MoD and Defence Estates to meet the aspirations of the cantonments.”

Speaking on the Army’s response to the Covid-19 pandemic, Lt Gen Mohanty said, “Key
challenges before us during pandemic have been to keep ourselves safe and simultaneously provide
aid wherever needed may that be civil administration or the populace around us. Priority was to
keep our force safe so if there is any crisis at the border we would be ready to fight it out. Many
quarantine facilities were built by us. As far as the Army is concerned, we have prioritised our
vaccination drive. We have started vaccinating our unsung heroes and heroines — our health
workers — across military hospitals. Till date, around 6,000 have been vaccinated. We will
proceed as per priority.”

The Army Commander also said, “We have also carried out with our partners the refurbishing of
the National War Memorial and the museum.

This would be inaugurated soon and will be reopened to the public in a new avatar. [ am sure it
will continue to inspire the youth to join the Armed forces.”
https://indianexpress.com/article/india/number-of-studies-underway-to-decide-suitable-model-for-joint-
theatre-commands-says-army-commander-7159208/

@
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Challenges before Theatre Commands
By Prakash Nanda

Will the year 2021 see the realisation of the Chief of Defence Staff (CDS) General Bipin
Rawat’s proposed road—map for the restructuring of the Indian Armed Forces into five distinct
‘Theatre commands’? This is, indeed, a radical reform-proposal pertaining to our armed forces.
And as has been the case with every reform that India has witnessed over the years, the CDS’s
idea, which was originally brought up by Prime Minister Narendra Modi at the Combined
Commanders Conference in 2015, is facing resistance from the critics, which include voices from
the forces as well.

In essence, there are two reasons that are cited in
favour of the creation of theatre-commands. At a
time when the national economy is in a very bad
shape, there has to be tightening of the belt by the
three forces. One should not be surprised if finance
minister Nirmala Sitharaman does not add much in
her coming budget proposals to the total of
Rs.3,23,053 crore provided in 2020-21 for the
defence. And if at all extra money is added,
primacy may well be on spending that to expedite
the border-infrastructure development projects, given the military standoff with China.

Secondly, tightening of the belt has to be done in a manner that will not affect the combat
capabilities of our forces. And, that, in turn, will be possible when all the assets belonging to all the
services in a given theatre are marshalled together. For instance, in a given situation, the assets of
the Indian Air Force can be combined with that of the Army Aviation Wing and the Navy’s fighter
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aircraft and helicopters. The argument here is that in the event of a war or threat to the nation if
there is one theatre commander, he will be competent enough to take a decision speedily (speed
being the essence in fighting future wars that are going to be short and intense) as he has all the
assets laid in front of him which he can utilise to achieve a particular goal. There will be no need
for the Army to request the Air Force or Navy for the support. And the vice-versa. The Theatre
Commander will be empowered to marshal any asset, be it naval, air or land as per the requirement
of the operation.

At the moment, India may have a total of 19 commands — seven army commands (six
operational); seven air force commands (five operational); three naval commands (two
operational); and two joint commands — but none of them are co-located and their geographical
zones of responsibilities have little commonality. In most cases, the command of one service
overlaps or is linked with two or more commands of sister services. This leads to increased
duplication, as each service attempts to fulfil all of its desired operational roles within its own span
of command.

Against this background, the proposed Commands are believed to be five in number: The
Northern Command — along the border with China, from the Karakoram Pass in Ladakh to the last
outpost Kibithu in Arunachal Pradesh; the Western Command will look after the border with
Pakistan, from Indira Col on Saltoro Ridge in the Siachen Glacier region to the tip of Gujarat; the
Peninsular Command by merging the Western and the Eastern Command of the Indian Navy; a
full-fledged air defence command that will not only spearhead the country’s aerial attack but also
be responsible for defending Indian airspace through multi-role fighters and anti-aircraft missiles;
and the Command tasked with protecting the Indian Ocean and India’s Island territories as well as
keeping the sea lanes free and open from any outside pressure.

However, it is the second factor of operational coordination and cohesiveness that is debatable,
with critics pointing out that without common training, common perceptions and common career-
advancement schemes, integration of the services in any theatre will be highly problematic,
affecting badly the country’s combat capabilities. India does not have a common military doctrine;
the respective forces have their own, as a result of which these are at best tactical only. Besides,
when theatre commands are created, the three ser—vice chiefs will have to give up some of their
turf to the theatre commander, a logical follow-up for which none of our service chiefs seems
prepared at the moment.

Though General Rawat is hopeful that the situation will change for better as things are being
sorted out and that “we are gradually moving forward in the direction of integration”, the fact
remains that even his own post, which was created in January 2020 as the biggest reform in the
armed forces towards the integration, is still not powerful enough to bring down expenses in the
face of a shrinking defence budget, rationalize manpower and ensure that the armed forces fight as
a cohesive unit.

The CDS lacks full operational power. Though the CDS is now the Secretary of the newly
created Department of Military Affairs (DMA) in the Ministry of Defence (MoD), it is really
absurd that a four-star General like him is equated with a Secretary to the Government of India,
whereas as per the protocol, a four-star General (or equivalent) is supposed to be on par with the
Cabinet Secretary, the country’s No. 1 civil servant. The CDS is not even the commander of all the
armed forces of the country; he is on par with the three service chiefs in military status. He is not
even the principal military adviser to provide impartial advice to the political leadership.

Those against the idea of theatre commands argue that the idea may suit the American troops
who have a global presence but it cannot be applied to India whose military is only meant for
protecting and defending the country’s borders. It is an open secret that the Indian Air Force has
serious reservations on the concept of the US — types where the theatre commander, leading forces
from all the services, reports directly to the Secretary of Defense through the Joint Chief of Staff.
The respective service chiefs in the US play only supporting roles in the recruitment and
management of their forces.
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Will the Indian Service Chiefs like such reduced roles for themselves, with the Theatre
Commanders, who will be of Lieutenant General and equivalent ranks with three stars, reporting
directly to the Defence Minister? Will they like the idea of just being providers of the resources to
the Theatre Commanders without any control over them? General Rawat has to find answers to
these questions. And that is going to be a Herculean task.

The views expressed are of the author and do not necessarily represent the opinions or policies of the
Indian Defence Review.
http://www.indiandefencereview.com/news/challenges-before-theatre-commands/
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HAL to deliver three Light Combat
Helicopters before March 31

It will deliver 12 more in the next financial year
By Dinakar Peri

New Delhi: The Hindustan Aeronautics Limited (HAL) is scheduled to deliver the first batch of
three indigenous Light Combat Helicopters (LCH) to Army and Air Force before March 31, a
defence official said. They are part of the 15 Limited Ser1es Production (LSP) LCH hehcopters
approved by the Defence Acquisition Council (DAC). P e

“HAL has received the Letter of Intent from Army
and Air Force. Once the order is given, it will deliver
the remaining 12 helicopters of the LSP in the next
financial year,” the source said.

Early this month, the Defence Ministry said in its
annual report the contracts for the procurement of the par's indigenously developed Light Combat
LCH from HAL, additional Harop (P-IV) loitering Helicopter deployed for operations in Leh. File. |
drones from Israel and upgrade of Unmanned Aeria]l Photo Credit: ANI
Systems (UAV) in service are “likely to be signed in the first quarter of 2021”.

The Army variant of the Light Utility Helicopter (LUH), which has completed all tests and also
demonstrated its high-altitude capability in hot and high weather conditions last September, is
scheduled to receive its Initial Operational Clearance (IOC) at the Aero India. “The Acceptance of
Necessity (AoN) for 12 LUH from DAC is also in the pipeline,” the official said. HAL is also
planning to develop a civilian version of the LUH.

With a range of helicopters in the smaller range, HAL is working on a 12-tonne Indian Multi-
Role Helicopter (IMRH) as a replacement for the MI-17 helicopters in service. The Army and the
Air Force are working out the Service Quality Requirements (SQR), the source said.

The LCH and the LUCH along with the weaponised Advanced Light Helicopter (ALH) will be
showcased inside the Indian pavilion at Aero India to showcase the range of indigenous
development.

The LUH is a three-tonne helicopter positioned as replacement for the Cheetah and Chetak
helicopters. According to HAL, it is capable of flying at 220 kmph, service ceiling of 6.5 km and a
range of 350 km with 500 kg payload.

https://www.thehindu.com/news/national/hal-to-deliver-three-light-combat-helicopters-before-march-
31/article33643697.ece
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To meet global requirements, IAF transport
planes to get satellite tracking system

Some countries have already made Automatic Dependent Surveillance-Broadcast capability
mandatory in aircraft now being registered in or operating within their airspace
By Vijay Mohan
Chandigarh: With the aviation sector worldwide switching over to a new generation, highly
accurate satellite-based aircraft positioning and tracking system, the Indian Air Force is also
modifying some of its transport aircraft with the new navigational aid.

The new equipment, called the Automatic Dependent Surveillance-Broadcast (ADS-B), is a
satellite-based system that replaces the current ground-based secondary surveillance radar network.
Some countries have already made ADS-B capability mandatory in aircraft now being registered in
or operating within their airspace.

A senior Air Force officer said initially the IAF’s
fleet of 12 C-130 Super Hercules would be upgraded
with the additional avionics package. Besides
retrofitting the hardware, processors and antennae,
the work would also integrating the ADS-B with the
aircraft’s existing navigation suite and mission
computer. |m 2 i‘

ADS-B transponder broadcasts the precise position Photo for representation. PTI file
and location information of an aircraft in real time,
giving air traffic control better visibility to track and manage aircraft while enhancing aviation
safety by providing aircrew more situational awareness of nearby aircraft.

The TAF’s transport aircraft often fly overseas for various purposes, including humanitarian aid,
joint exercises, support of UN peace missions, military diplomacy and logistics tasks. ADS-B will
enable the IAF flights to shorten routes, reduce minimum separation distances, reduce fuel-burn
and cut emissions. This in turn, will save time and money while granting access to safety
indications and alerts on ground.

According to the IAF officers, installation of ADS-B on other transport fleets like the IL-76,
Embrarer and Boeing BBJ, which may be required to fly in international airspace, will be taken up
at a later stage.

The civil aviation sector in India is also gearing up to fully integrate ADS-B systems in its
network. In 2014, the Directorate General of Civil Aviation (DGCA) had issued a detailed note on
the installation, certification and use of ADS-B in Indian civilian aircraft and its use in Indian
controlled airspace, though it was not mandatory at that time. Infrastructure for using ADS-B data
already exists at several stations in India.

Since ADS-B is a satellite-based system, it can locate an aircraft carrying the requisite
equipment virtually anywhere on the globe and track aircraft where no ground-based radar
coverage is available such as over oceans or remote areas.

The disappearance of Malaysia Airlines flight MH-370 in March 2014, when flying from Kuala
Lumpur to Beijing, and of an IAFAN-32 in July 2016 over the Bay of Bengal (en route to Port
Blair from Chennai), are two recent examples of gaps in ground-based secondary radar coverage.

https://www.tribuneindia.com/news/nation/to-meet-global-requirement-iaf-installs-satellite-tracking-
systems-on-transport-aircraft-203045
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Pearson Engineering to supply 1,500 track
width mine ploughs to Indian Army

Pearson Engineering is pleased to announce that we are now under contract to supply over 1,500
Track Width Mine Ploughs (TWMP) to the Indian Ministry of Defence. The order, which will see
the Pearson plough integrated with the T-90 S/SK tank, will be delivered in partnership with
BEML Limited.

With previous experience in integrating counter-mine
capabilities with the T-72, T-90, Arjun Mk1

Main Battle Tank and BMP-2 Armoured Vehicles,
Pearson Engineering is proud to be a current supplier to
the Indian Army.

Dr. Deepak Kumar Hota, Chairman and Managing
Director of BEML said, “We are proud to be associated
with MoD to enhance the combat capabilities of the
Indian Army. This is another example of BEML’s capability to meet the specific requirements for
our armed forces. BEML signifies the true spirit of Make in India”.

Mr Richard Beatson, Business Development Director at Pearson Engineering said, “We are
delighted to have received this important order alongside our partners at BEML. Having been
committed to developing capability for India for many years, we look forward to further
developing our relationships, both with the end-user and Indian industry.”

The track width mine plough will enable the Indian Army’s T-90 tanks to move through mined
areas, whilst remaining highly mobile. Pearson Engineering has a long heritage in the supply and
integration of mine ploughs to Armed Forces around the world.

BEML is a leading multi-technology company that plays a pivotal role in serving India’s core
sectors of Defence, Rail, Power, Mining and Construction by offering world class products from
state-of-the art manufacturing facilities located across India.

Pearson Engineering is based at the Armstrong Works in Newcastle upon Tyne. The site,
formerly the home of Vickers Defence, has long historic links with India, having previously
supplied Vijayanta

Main Battle Tanks for the Indian Armoured Corps.

https://www.defencenews.in/article/Pearson-Engineering-to-Supply-1,500-Track-Width-Mine-Ploughs-to-
Indian-Army-1033528
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CRPF to get Micro UAV A-410
by May for Maoist operation

The Unmanned Aerial Vehicle (UAV) weighing 6 kg with payload and
battery is an updated version of Netra-V2 -- the drone being used by
the CRPF for several years in Maoist-affected areas

New Delhi: In a bid to gear up its force for a "big" anti-extremist operation in the Maoist
hotbeds, especially in areas prone to attacks, the Central Reserve Police Force (CRPF) is engaged
in adding updated gadgets and arms to its armoury. In the process, the force will use an upgraded
version of the Netra-V2 drone named 'Micro UAV A-410".

The Unmanned Aerial Vehicle (UAV) weighing 6 kg with payload and battery is an updated
version of Netra-V2 -- the drone being used by the CRPF for several years in Maoist-affected areas
to carry out operations against the rebel groups, which has proved to be an indispensable asset in
surveillance, reconnaissance and rescue operations on numerous occasions.

With a "cruise speed" of 35 km per hour, the UAV A-410 has the capacity to fly for around 60
minutes in one go at an altitude of 600 metres, covering 5 km range. It has dual camera system
both for day and night. The day camera has 1,280 x 720 pixel resolution with 10x optical zoom and
4x digital zoom. The night camera has thermal imaging capacity of 640 x 480 pixel resolution and
4x digital zoom.

"Micro UAV A-410 is a vertical takeoff and landing small
RPAS for quick deployment from confined locations with 60-
minute endurance. It provides autonomous operation from
takeoff to landing with digital encrypted communication link.
It has full HD camera and reliable aerial imaging for
surveillance and security operations," said an CRPF officer.

The 'Made in India' drone being manufactured by Asteria
Aerospace is expected to be included in the CRPF armoury by —— -

April or May end, sources in the CRPF told IANS. fcol:P;l;:lfcf)scllfzfﬁ)nUAr/ 1}1?;3) be rlzcll‘:t‘

The CRPF, a 3.5 lakh strong force under the Ministry of IANS
Home Affairs (MHA) with mandatory responsibility to provide internal security across the country
as well as Maoist-hit states and Jammu and Kashmir, will procure 40 such drones and use them in
different regions of its deployments.

One Micro UAV A-410 is expected to cost between Rs 12 lakh and Rs 15 lakh.

Sources in the CRPF and the MHA told IANS that the procurement of the drone is part of a
process to upgrade the force's armoury to launch a "big operation against Maoists before the
monsoon this year". However, it is not yet clear as to which of the Maoist hit hotbeds will be
targeted by the security force.

There are 90 Maoist-affected districts across 11 states in India which are covered under the
Security Related Expenditure scheme. This includes 19 districts in Jharkhand, 16 in Bihar, 15 in
Odisha, 14 in Chhattisgarh, 8 in Telangana, 6 in Andhra Pradesh, three each in Maharashtra, Uttar
Pradesh and Kerala and one district in West Bengal.

In reply to unstarred questions in the Rajya Sabha, Minister of State for Home G. Kishan Reddy
had said in the Monsoon Session last year that Maoist violence was reported in only 61 districts in
2019 and in 46 districts in the first half of 2020.

He said there has been a steady decline in violence and the geographical influence of Maoists in
the country. He cited that the number of civilians and security personnel killed in Maoist violence
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has reduced from 1,005 in 2010 to 202 in 2019. In 2020 till September, the number of fatalities
stood at 102. Moreover, 4,022 Left-wing extremists had surrendered till then since 2015.

https:.//www.timesnownews.com/india/article/crpf-to-get-micro-uav-a-410-by-may-for-maoist-
operation/711207
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Satellite catches Chinese survey ship
mapping seabed in eastern Indian Ocean

The Chinese govt survey ship, accused of operating without notifying its position last
week, is suspected to be collecting data that can be used for civilian & military purposes
By Snehesh Alex Philip
New Delhi: A Chinese government survey ship, the Xiang Yang Hong 03, is currently operating
in the Indian Ocean and carrying out a search pattern west of Sumatra, the latest satellite and open
source intelligence (OSINT) has revealed.

Chinese Surveys of Eastern Indian Ocean, 2019-21
\ :""-._
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Image courtesy The Intel Lab and H I Sutton

This same vessel was last week accused of ‘running dark’, i.e., operating without broadcasting
its position, in Indonesian territorial waters.

China’s Xiang Yang Hong survey ships are suspected of operating underwater gliders in the
Indian Ocean to map the sea bed.

“The suspicion is that, as well as conducting civilian research, these ships may be gathering
information for naval planners — currents, bathymetry, salinity of the water — which are all
relevant to submarine warfare,” H.I. Sutton, defence and OSINT analyst told ThePrint. He added
that hydrographic data is civilian-defence agnostic, which means that it can be used for both
civilian and military purposes.

34



“The eastern Indian Ocean is likely to be of particular interest to the Chinese Navy as they
expand their submarine capabilities. The data from these surveys may help submarines navigate, or
improve their chances of remaining undetected,” Sutton said.

What China could be up to

In an article published on NavalNews, Sutton wrote that some of the survey activities, nearer to
Indonesia and the Andaman and Nicobar islands, could relate to finding the US Navy’s reputed
‘fish hook’ sensor networks.

“These are designed to track Chinese submarines entering the Indian Ocean. Naturally this
cannot be confirmed,” he said.

ThePrint in November 2020 reported that two Chinese research and survey vessels in Sri
Lankan waters had caught the attention of the Indian Navy, which sees them as possibly being part
of a larger ploy to gather data.

A note prepared by the defence establishment at the time said that survey and research vessels
primarily gather data vital for conduct of naval operations, especially that of submarines.

“Such unencumbered and suspicious activity within Sri Lankan waters will surely raise the
hackles of other nations in the region and also has the potential to upset the delicate maritime
balance in the IOR,” the note had said.

Sutton said that four of the Xiang Yang Hong (‘Facing the Red Sun’) research ships have been
particularly active over the past two years — Xiang Yang Hong 01, 03, 06 and 19.

“The ships are operated by the State Oceanic Administration (SOA). In December 2019, Xiang
Yang Hong 06 deployed at least 12 underwater gliders in the Indian Ocean. These long-endurance
uncrewed underwater vehicles (UUVs) gather data on currents and the water properties. Their data
is also civilian-defense agnostic, and particularly relevant to submarine warfare,” he said.

Incidentally, the gliders deployed were of the Sea Wing (Haiyi) type, which is the same model
found in the Indonesian waters.

“This raises the possibility that as well as the Xiang Yang Hong 06, other Chinese ships may be
deploying the gliders. It is difficult to determine the launch point for the gliders found in
Indonesian waters. But it is not a great leap to suggest that China has deployed more in the Eastern
Indian Ocean,” Sutton said.

https://theprint.in/defence/satellite-catches-chinese-survey-ship-mapping-seabed-in-eastern-indian-
ocean/590083/
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Chandrayaan-3 work going at full
speed, says ISRO Chief K Sivan

Indian Space Research Organisation chief K Sivan on Wednesday said the work on
Chandrayaan-3 -- India's third lunar mission -- has already started and is going at ''full speed'’

New Delhi: Indian Space Research Organisation Chief K Sivan on Wednesday said the work on
Chandrayaan-3 -- India's third lunar mission -- has already started and is going at "full speed".

K Sivan had earlier announced that the Chandrayaan-3 has been approved by the government
and is slated to launch in 2021.

"The work on Chandrayaan-3 has started and it is going at
full speed," Isro chief K Sivan told reporters on Wednesday.

Earlier, K Sivan said Isro is planning to land Chandrayaan-
3 at the same location where the Chandrayaan-2 lander of
crash-landed on the Moon's surface just moments before it was
supposed to soft-land.

The Chandrayaan-3's configuration will be similar to that of
its predecessor, the Chandrayaan-2. This means that the
Chandrayaan-3 will also have a lander and a rover with a propulsion module.

Isro chief K Sivan also said that the lander and rover of the third lunar mission will cost
approximately Rs 250 crore.

Indian Space Research Organisation
Chief K Sivan (Photo: PTI)

K Sivan also spoke on India's upcoming Gaganyaan mission and said the training of four
astronauts, who have been shortlisted for the programme, will begin in the third week of January in
Russia.

"Four astronauts have been short-listed and they will go to Russia for training by this month-
end. In 1984, Rakesh Sharma flew in a Russian module, but this time the Indian astronauts will fly
in an Indian module from India," K Sivan said.

Rakesh Sharma, the first Indian to travel to space, was part of the Soviet Union's Soyuz T-11
expedition, launched on April 2, 1984, as part of the Intercosmos programme.

Gaganyaan is a crewed orbital spacecraft intended to send astronauts to space for a minimum of
seven days by 2022, as part of the Indian Human Spaceflight Programme.

The project is tentatively scheduled for launch in December 2021.

On being asked if Isro considers a manned mission to the Moon, Isro chief K Sivan said:
"Definitely some day but not immediately."
https://www.indiatoday.in/science/story/chandrayaan-3-gaganyaan-isro-chief-k-sivan-1639059-2020-01-22
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ISRO likely to launch rocket dedicated

to private satellites on February 28

By Surendra Singh
New Delhi: Indian Space Research Organisation (Isro) is set to launch a rocket that will solely
carry private satellites, including three satellites made by Indian startups, from Sriharikota on
February 28. The PSLV-C51, whose primary payload will be Brazil-developed Amazonia-1
satellite, will be launched from the first launchpad, sources said.

ISRO Chairman K Sivan has called the upcoming PSLV launch, dedicated to private satellites,
“as part of space reforms", which are aimed at increasing participation of private companies in the
space sector.

Amazonia-1, which Brazil took eight years to
develop for monitoring the ecosystem of the Amazon
forest, has already landed at the Sriharikota launch
centre via Chennai from the south American country.
Four members of Brazil’s National Institute for Space
Research team, which developed Amazonia-1, also
travelled with the satellite to oversee its successful
launch.

The other three privately built desi satellites are
‘ANAND’ from startup Pixel India, ‘SATISH SAT’
from Space Kids India and ‘UNIT-SAT’ by a
consortium of universities.

On the three satellites built by Indian startups, Sivan had said, “PSLV-C51 (mission) is going to
initiate a new era of space reforms in India and I am sure that these private people will take this
activity further and provide services for the entire country.” The move to allow private players in
space exploration follows the Modi Cabinet’s decision in June 2020, allowing participation of the
private sector in the entire range of space activities, including interplanetary missions.

https://timesofindia.indiatimes.com/india/isro-likely-to-launch-rocket-dedicated-to-private-satellites-on-
february-28/articleshow/80415771.cms
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Research team extends 4-D

printing to nanophotonics

The Singapore University of Technology and Design (SUTD) and its research collaborators
have successfully demonstrated the four-dimensional (4-D) printing of shape memory polymers in
submicron dimensions which are comparable to the wavelength of visible light. This novel
development has allowed researchers to now explore new applications in the field of

Sat, 23 Jan 2021

nanophotonics. — P e
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crystal elastomers and magnetic nanoparticles
embedded resists along with corresponding
printing methods like Direct Ink Writing (DIW),
Polyjet, Digital Light Processing (DLP)
lithography and Stereolithography (SLA) have
been developed for 4-D printing. However, the
material and patterning challenges inherent to
these methods limit the resolution of 4-D printing
to ~10 um at best.

To improve the resolution of 4-D printing, the
research team developed a shape memory

o

(a) Different colors as printed, compressed and recovered
respectively, observed by the objective lens. (b) Tilted (30°
tilt angle) and top view of SEM images before and after
programming and after recovery. Credit: SUTD

polymer (SMP) photoresist suitable for two-

photon polymerization lithography (TPL). Integrating this newly developed resist with TPL, they
investigated submicron 4-D printing of SMPs at which scale the printed structures can interact
strongly with visible light. By programming with pressure and heat, the submicron structures can
switch between colorless and colorful states (see image).

"It's remarkable that these 3-D printed nanostructures are able to recover their shapes and
structural color after they've been mechanically flattened into a colorless, transparent state. This
new resist that we've concocted allows for really fine structures to be printed while still retaining
their properties as a shape memory polymer," said Associate Professor Joel K. W. Yang, principal
investigator of the team from SUTD.

"By characterizing the photoresist, we printed the SMPs with ~300nm half pitch. The resolution
is an order of magnitude higher than traditional high-resolution printing methods such as DLP and
SLA. The dimensions of the structures can be conveniently controlled by varying the printing
parameters such as laser power, write speed and nominal height," added Wang Zhang, first author
and Ph.D. student from SUTD.

More information: Wang Zhang et al, Structural multi-colour invisible inks with submicron 4D printing
of shape memory polymers, Nature Communications (2021). DOI: 10.1038/s41467-020-20300-2

Journal information: Nature Communications
https://phys.org/news/2021-01-team-d-nanophotonics. html
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Using the unpredictable nature of quantum

mechanics to generate truly random numbers

By Bob Yirka
A team of researchers from the U.K., Germany and Russia has used the unpredictable nature of
quantum mechanics to create a device capable of generating truly random numbers. In their paper
published in the journal Physical Review Letters, the group describes using aspects of quantum
theory to develop a framework for building a truly random number generator.

For many years, computer scientists have been looking for a way to generate truly random
numbers—the random number generator found on most home and business computers is far from
random due to hardware limitations. Random number generation is important because it forms the
basis of cryptography. Messages that are encoded using numbers that are not truly random can be
hacked given enough computing power. In this new effort, the researchers looked to the quantum
world to create a truly random number generator. 3

Unlike the natural world around us, the quantum
world has instances of true randomness—the
unpredictable nature of photon behavior, for example. In
this new effort, the researchers found a way to harness
this unpredictability to build a truly random number
generator.

The device built by the team consisted of a laser fired
directed into one of the inputs of a generic beam splitter.
The other input was kept void. This resulted in a zero 3
signal. The outgoing beam was then measured using two Credit: CCO Public Domain
independent detectors. In their setup, each of the photons arriving at the beam splitter had an even
chance of being either transmitted or reflected, which meant that the difference between
measurements taken by the detectors could not be predicted. Because of that, the numbers
generated were truly random.

The researchers then took their work another step by measuring the states of the protons before
they were split. That verified that the numbers generated by their device truly were random. The
end result was a device capable of generating random numbers at a pace of 8.05 gigabits per
second, each of which were certifiably random—all in real time. Remarkably, the device they built
was made using off-the-shelf equipment.

More information: David Drahi et al. Certified Quantum Random Numbers from Untrusted Light,
Physical Review X (2020). DOI: 10.1103/PhysRevX.10.041048

Journal information: Physical Review X , Physical Review Letters
https://phys.org/news/2021-01-unpredictable-nature-quantum-mechanics-random. html
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Specially oriented twisted bilayer graphene

hosts topological electronic states

By Robert Perkins
A sheet of magic-angle twisted bilayer graphene can host novel topological phases of matter, a
study has revealed.

Magic-angle twisted graphene, first discovered in 2018, is made from two sheets of graphene (a
form of carbon consisting of a single layer of atoms in a honeycomb-like lattice pattern), layered
atop one another, with one sheet twisted at precisely 1.05 degrees with respect to the other. The
resulting bilayer has unusual electronic properties: for example, it can be made into an insulator or
a superconductor depending on how many electrons are added.

The discovery launched a new field of research into magic-
angle twisted graphene, known as "twistronics." At Caltech,
Stevan Nadj-Perge, assistant professor of applied physics and
materials science, has been among the researchers leading the
charge: in 2019, he and his colleagues directly imaged the
electronic properties of magic-angle twisted graphene at
atomic-length scales; and in 2020, they demonstrated that
superconductivity in twisted bilayer graphene can exist away
from the magic angle when coupled to a two-dimensional
semiconductor.

Now, Nadj-Perge and his colleagues have found that magic-

. . 7 Real-space periodic potential in magic-
angle twisted bilayer graphene also has unexpected topological .ngie twisted bilayer graphene imaged

quantum phases. A paper about the work appears in the January with scanning tunneling microscope.

. The inset shows the main result of the
18 issue of Nature. study: As more electrons illustrated by

What are topological quantum phases and why are they arrows are added to bilayer graphene,
important? Traditionally, materials are classified as either due tostrong electronic correlations, the
. . . topology of the electronic bands changes
insulators, which impede the flow of electrons and thus do not ;.. 150y to adding holes in the sphere.
conduct electricity; metals, which conduct electricity well; and Credit: Stevan Nadj-Perge

semiconductors, which conduct electricity between metals and insulators.

However, when strong magnetic fields are applied to the various types of materials, the behavior
of electrons through them is modified, producing other possible states—or topological quantum
phases. For example, under strong magnetic fields, the bulk of a material can become insulating
while the surfaces (or edges, in the case of a two-dimensional material) are highly conductive.
Theoretically, topological quantum phases could have many applications, including in quantum
information processing.

In the new work, Nadj-Perge and colleagues used scanning tunneling microscopy to directly
image twisted bilayer graphene with atomic resolution, and found that the strong interactions
between electrons in twisted bilayer graphene enable the emergence of these topological phases
without the need for a strong magnetic field. They also studied graphene twisted to alternative
angles, but found the new topological phases to be present only at the magic angle.

"The discovery of topological phases in magic-angle twisted bilayer graphene opens up yet
another chapter about this amazing material and brings us closer to understanding its electronic
properties." says Nadj-Perge, corresponding author of the paper. "Most importantly, however, our
findings also point toward new ways of engineering topological phases that can be pursued in the
future." These materials could, in theory, have many applications; for example, certain excitations
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of topological phases could be used to perform information processing in future quantum
computers.
Their paper is titled "Correlation-driven topological phases in magic-angle twisted bilayer

graphene."

More information: Youngjoon Choi et al. Correlation-driven topological phases in magic-angle twisted
bilayer graphene, Nature (2021). DOI: 10.1038/s41586-020-03159-7

Journal information: Nature
https://phys.org/mews/2021-01-specially-bilayer-graphene-hosts-topological. html

Sat, 23 Jan 2021

Researchers propose new method for accurate

measurement of electro-optic coefficient
By Zhang Nannan
Recently, researchers from the Shanghai Institute of Optics and Fine Mechanics (SIOM) of the
Chinese Academy of Sciences (CAS) have proposed a novel measurement method of the electro-
optic (EO) coefficient based on the ¥ nonlinear optical technology to measure the linear EO
coefficients of KH,PO, (KDP) and K(H;«Dy),PO4 (DKDP) precisely. Relevant results were
published in Optics Express on Jan. 18, 2021.
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Fig.1 (a) experiment setup for measuring the linear EO coefficient of K(H1-xDx)2PO4 crystals; (b) FHG characteristics of
different deuterium content DKDP crystals based on the VIPM; (c¢) Linear EO coefficients of K(H1-xDx)2PO4 crystals.

Credit: SIOM
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Current studies and applications of the EO effect of KDP-family crystals mainly focus on KDP
and DKDP with high deuterium content. For the partially deuterated KDP crystals, their EO
coefficients are sporadically reported, although they have crucial applications in many fields.
Meanwhile, the existing EO coefficient measurement methods are mainly based on the linear
optical effect, which requires the laser to strictly keep the stability of polarization in the whole
measurement system.

In this study, the researchers presented a novel method utilizing the X(z) nonlinear optical
technology. This measurement only depends on the nonlinear process in nonlinear materials, and
other transfer processes will not affect it.

Based on this method, the linear EO coefficients of a series of different deuterated KDP crystals
were measured precisely, and a conclusion formula for determining the linear EO coefficients of
DKDP crystals with different deuterium content was given.

Moreover, the stability of output fourth harmonic generation (FHG) energy can be greatly
improved by using the EO properties of crystals, which provides important references for the deep
ultraviolet laser generation and expanding the application of KDP-family crystals in the field of
laser technology and nonlinear optics.

More information: Ziming Sun et al. Electro-optic coefficient measurement of a K(H;—Dy),PO, crystal
based on ¥ nonlinear optical technology, Optics Express (2021). DOI: 10.1364/OE.415262

Journal information: Optics Express

https://phys.org/news/2021-01-method-accurate-electro-optic-coefficient. html

COVID-19 Research News

Sun, 24 Jan 2021
Canadian study says oral medicine
effective in treating Covid-19

o The study results show that colchicine reduced by 21 percent the risk of death or
hospitalizations in patients with Covid-19

o The study was carried out in Canada, the US, Europe and South America among a
population of 4,488 patients

A major clinical trial shows that an inflammatory drug called colchicine is effective in treating
Covid-19 and reduces the risk of complications from the disease, doctors in Canada said.

The results of the study are a "major scientific discovery"
and make colchicine -- a medicine used to treat gout -- "the
world's first oral drug that could be used to treat non-
hospitalized patients with Covid-19," the Montreal Heart
Institute said in a statement late Friday.

The study results show that colchicine reduced by 21
percent the risk of death or hospitalizations in patients with
Covid-19 compared to placebo, the institute said. A healthcare worker in protective gear

The study was carried out in Canada, the US, Europe and speaks with a person standing in line to enter
South America among a population of 4,488 patients. ECOVid'19 testing site in Montreal, Quebec,

> anada (Bloomberg)

In 4,159 of these patients, in whom the diagnosis of
Covid-19 was proven by a naso-pharyngeal PCR test, use of colchicine reduced hospitalizations by
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25 percent, the need for mechanical ventilation by 50 percent, and deaths by 44 percent, the study
concluded.

Colchicine is effective in preventing dangerous inflammatory syndromes called "cytokine
storms" and reducing complications associated with Covid-19, said Dr Jean-Claude Tardif, director
of the MHI Research Center and principal investigator in this study.

"We are pleased to offer the first oral medication in the world whose use could have a
significant impact on public health and potentially prevent Covid-19 complications for millions of
patients," Tardif said.

The study was conducted among Covid-19 patients not hospitalized at the time of enrollment in
the trial, and with at least one risk factor for Covid-19 complications.

"This is the world's largest study testing an orally administered drug in non-hospitalized patients
with Covid-19," the heart institute said.

(This story has been published from a wire agency feed without modifications to the text.)

https://www.livemint.com/news/world/canadian-study-says-oral-medicine-effective-in-treating-covidl 9-
11611423303706.html
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