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Ministry of Defence
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DRDO conducts successful flight test of Akash-NG

o Second successful flight test in three days

o Capable of intercepting high speed & agile aerial threats

o Force multiplier to defence capabilities of Indian Air Force
e Raksha Mantri congratulates DRDO

Defence Research and Development Organisation (DRDO) conducted a successful flight-test of
New Generation Akash (Akash-NG) missile from Integrated Test Range, Chandipur off the coast
of Odisha at 1145 hrs on July 23, 2021. The test was carried out against a high-speed unmanned
aerial target which was successfully intercepted by the missile. The flight test has validated the
functioning of complete weapon system consisting of the missile with indigenously developed RF
Seeker, Launcher, Multi-Function Radar and Command, Control & Communication system. The
test was carried out amidst inclement weather conditions proving the all-weather capability of the
weapon system.

The system performance was validated through the data captured by a number of Radar,
Telemetry and Electro Optical Tracking systems deployed by ITR, Chandipur. A team of Indian
Air Force Officers witnessed the test.

On July 21, 2021, the missile was successfully flight-tested without seeker meeting all the
mission requirements.

Raksha Mantri Shri Rajnath Singh has congratulated DRDO, Indian Air Force and the Industry
on the second successful flight test of Akash-NG in a span of three days. He said the development
of this state-of-the-art missile system will prove to be a force multiplier for air defence capabilities
of Indian Air Force.

Secretary, Department of Defence R&D and Chairman DRDO Dr G Satheesh Reddy
congratulated the teams for successful trial of Akash NG which is capable of intercepting high
speed and agile aerial threats.
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SRS A HTHIA-TAST HT BT GNeToT fhaT

T fReT 3 GERT T 33TT GRTOT

Je FTOT TlT & 1 q16 0F PeAlel gar8 Fewl F AFA A qErT

HRANT g AT #1 T 4TATIA H HHAGd FATHT FRT

& 7 7 SISt # qerd
Wl gAY vd e wed (mREEt) F Rar 23 gerd, 2021 # gaE 11:45 &9
NPT F q¢ W vhIFd e &, TER F 75 NG B ArF GUFR-vers) Aama w7
The 35 GH8T0T AT ATl g eI UF 3T AfA 9 AR gAs e & favqy
frar amar a1 O AR @ERT haaEs sexdte X faar am 33 wdfieror & waeeh
AA-Bae BR AR FATS, Feld U5 FFYaders RAred & Ause & g ot sfaw
YUITell & HTASIST H ATIdT Aell §1 39 IR gorrelr &1 @IT #HGHA grama d gdaror frar
T o7 S 39 AR yorel Y & AW F F F Hr aar B Ry w1 fam
eriAe T 71T S & AR F 5W FAIR Yol F g A AT ™A HRAT Ay
JaT & FRAFNAT Fr v A7 F g gdator E@m)|

fRarw 21 Far$, 2021 F WH TR FAET F1 Fhaarg@s 33 qdewor Fr o Hk
farerer & @ft amaeaHae i g€

T FAt A Ty RiT & e e F e F arTer-vash F qEy A% 35 GfeTr €«
NI, ARAT ag Fr AR 3EIT Fod FoqUwE § Bl IEA FeT F 56 IAYAF
e yomelt F1 R AT g @ A I @ awast F ayd gefy FI g
arfea g

T HqauTe ve Qe fasmr & afRe sk SmEisn & rewar ST S wcdler W6 F amenr
TSt & AR TeTT & AT AT FF qwd & St 359 wT AfT @ I 9 wE Felio gars
FRT F1 AFA F TaA 2

>
L

https://pib.gov.in/PressReleasePage.aspx?PRID=1738212
2



https://pib.gov.in/PressReleasePage.aspx?PRID=1738212

ANI

South Asia’s Leading Multimedia News Agency

Sat, 24 July 2021

Second time in two days, DRDO successfully
tests Akash-NG Missile in Balasore

New Delhi [India], July 23 (ANI): India has successfully test fired indigenously developed New
Generation Akash Missile (Akash-NG), a Surface to Air Missile defence system off the coast of

Odisha in Balasore on Friday.

This is the second test firing of the 30 km strike-
range air defence missile systems in the last two days.

The Defence Research and  Development
Organisation officials in a statement said, "New
Generation Akash (Akash-NG) missile has been
successfully flight tested today at 1145 hrs from
Integrated Test Range, Chandipur off the coast of
Odisha. The test was carried out against a high-speed
unmanned aerial target which was successfully
intercepted by the missile.

"Today's flight test of Akash-NG has validated the

functioning of complete weapon system consisting of
the Missile with indigenously developed RF Seeker,
Launcher, Multi-Function Radar and Command,
Control & Communication system,” the DRDO said.

The test was carried out amidst inclement weather
conditions proving the all-weather capability of the
weapon system.

The system performance was validated through the
data captured by a number of Radar, Telemetry and
Electro-Optical Tracking systems deployed by ITR,
Chandipur.

——

A visual of the test firing of Akash—NG Missile by
DRDO

A team of Indian Air Force Officers witnessed the test, DRDO officials said.

Once deployed, the Akash-NG weapon system will prove to be a force multiplier for the Air
Defence capability of the Indian Air Force. Production agencies Bharat Electronics (BEL) and
Bharat Dynamics Limited (BDL) have also participated in the trials.

Defence Minister Rajnath Singh has congratulated DRDO, BDL, BEL, Indian Air Force and the

industry for the successful test.

DRDO Chairman Dr G Satheesh Reddy congratulated the team for the successful test. (ANI)
https://www.aninews.in/news/national/general-news/second-time-in-two-days-drdo-successful ly-tests-

akash-ng-missile-in-balasore20210723150041/#.YPqgqHVIPBwI.whatsapp
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India flight tests new generation

surface-to-air Akash missile

Synopsis
“The missile, equipped with a radio frequency seeker, successfully intercepted a high speed
unmanned aerial target,” a DRDO spokesperson said.

India on Friday successfully flight tested the New Generation Akash (Akash-NG) missile from
the Integrated Test Range, Chandipur, off the Odisha coast, DRDO sources said.

The test was carried out by Defence Research and Development Organisation (DRDO) against a
high-speed unmanned aerial target which was successfully intercepted by the missile.

The surface-to-air missile was also successfully flight-tested two days ago from the same launch
ground of ITR at Chandipur near here, sources said. ANI

The flight trial was conducted from launch pad 3 of the
ITR with all weapon system elements such as
Multifunction  Radar, = Command, Control  and
Communication System and launcher participating in
deployment configuration, they said.

“The missile, equipped with a radio frequency seeker,
successfully intercepted a high speed unmanned aerial

target,” a DRDO spokesperson said. m
On July 21, the missile was flight-tested without the E==

seeker, meeting all the mission requirements. DRDO successfully flight-tests the New
- . . Generation Akash Missile (Akash-NG), a
Defence Minister Rajnath Singh congratulated DRDO,  syrface-to-air-Missile from Integrated Test

Indian Air Force and the Industry on the second successful Range (ITR) off the coast, in Balasore
flight test of Akash-NG in a span of three days.

The missile system has been developed by Defence Research and Development Laboratory
(DRDL), Hyderabad, in collaboration with other DRDO laboratories.

The test was carried out amid inclement weather conditions proving the all-weather capability of
the weapon system.

In order to capture flight data, ITR deployed a number of Range stations like Electro Optical
Tracking System, Radar and Telemetry.

The flawless performance of the entire weapon system has been confirmed by complete flight
data captured by these systems. During the test, the missile demonstrated high manoeuvrability
required for neutralising fast and agile aerial threats, sources said.

The launch was witnessed by the representatives of the Indian Air Force. Once deployed, the
Akash-NG weapon system will prove to be a force multiplier for the air defence capability of the
Indian Air Force.

Production agencies Bharat Electronics Limited and Bharat Dynamics Limited also participated
in the trials.

DRDO Chairman, Dr G Satheesh Reddy, also congratulated the teams for the successful trial of
Akash NG which is capable of intercepting high speed and agile aerial threats.

https://economictimes.indiatimes.com/news/defence/second-time-in-two-days-drdo-successfully-tests-akash-
ng-missile-in-balasore/articleshow/84674861.cms
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India flight tests surface-to-air Akash
missile second time in two days

It demonstrated high maneuverability needed for neutralising fast, agile threats
By Pradip R Sagar
The Defence Research and Development Organisation (DRDO) conducted the second
successful flight-test of its new generation Akash (Akash-NG) missile. The missile was
successfully flight-tested for the first time two days ago.

The test, carried out from Integrated Test Range, Chandipur, off the coast of Odisha at 11.45 hrs
on Friday, was against a high-speed unmanned aerial target which was successfully intercepted by
the surface-to-air missile. The missile demonstrated high maneuverability required for neutralising
fast and agile aerial threats. N

Defence Minister Rajnath Singh congratulated the ‘
team of defence scientists, and said, "The
development of this state-of-the-art missile system
will prove to be a force multiplier for air defence
capabilities of Indian Air Force".

The next-general Akash missile flight test has
validated the functioning of complete weapon
system, consisting of the missile with indigenously -
developed RF Seeker, launcher, multi-function radar DRDO successfully tests Akash-NG missile from

and command, control and communication system. g‘éeghratfd Test Range, Chandipur, off the coast of
' isha | PTI

"The test was carried out amidst inclement
weather conditions, proving the all-weather capability of the weapon system,” a DRDO official
said, while adding that the system performance was validated through the data captured by a
number of radar, telemetry and electro optical tracking systems deployed by ITR, Chandipur. A
team of Indian Air Force officers witnessed the test.

On Wednesday, the missile was successfully flight-tested without seeker meeting all the mission
requirements.

Existing version of Akash missile was inducted into the Indian Air Force in 2014 and the Army
in 2015. In February this year, the Union cabinet cleared the export of Akash missile systems. The
Centre also formed a high-powered panel to grant swift approval to export military hardware as
Prime Minister Narendra Modi set a target for Indian defence exports—$5 billion by 2024.

Countries like Philippines, Indonesia, Vietnam, the UAE, Bahrain, Saudi Arabia, Egypt, Kenya
and Algeria have expressed their interest in Akash, which is capable of targeting aerial assets
within a range of 25km. Defence officials claim that Akash is around 50 per cent cheaper than its
competitors. Other Indian systems like radars and sonars too cost only a quarter to one-fifth of
similar systems available in the global market. All export versions will be different from the ones
inducted into the Indian armed forces, as no country sells the best variant.

India’s missile programme took off in 1982, when former Prime Minister Indira Gandhi decided
to develop indigenous missile systems. She formed a Missile Study Team with A.P.J. Abdul Kalam
as its head. The team recommended the phased development of five missiles—Trishul and Akash
surface-to-air missiles, Nag anti-tank missile, Prithvi short-range ballistic missile and Agni.

https://www.theweek.in/news/india/2021/07/23/india-flight-tests-surface-to-air-akash-missile-second-time-
in-two-days.html
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New generation Akash missile successfully test-

fired, target intercepted amid inclement weather

Designed and developed by DRDO, the Akash-NG system has been equipped
with active electronically scanned array multi-function radar to search, track
and fire control in one platform
By Hemant Kumar Rout

Bhubaneswar: The New Generation Akash (Akash-NG) surface-to-air missile was successfully
flight-tested from a defence facility off the Odisha
coast amid inclement weather conditions on Friday
proving the all-weather capability of the weapon

system.

The indigenously-developed missile  system /
blasted off from a canisterised mobile launcher at the
Integrated Test Range (ITR) at about 11.45 am a few | | g
minutes after an unmanned aerial vehicle was flown. '

The missile searched, tracked, and successfully Akash NG missile being test fired from the Integrated
intercepted the high-speed unmanned aerial target. Test Range off Odisha coast on Friday. (Photo | EPS)

Defence sources said the flight test of Akash-NG has validated the functioning of a complete
weapon system consisting of the missile with indigenously developed radio frequency seeker,
launcher, multi-function radar, and command, control, and communication system.

"The system performance was validated through the data captured by a number of radars,
telemetry, and electro-optical tracking systems deployed by ITR. It demonstrated the high
maneuverability required for neutralising fast and agile aerial threats. A team of Indian Air Force
officers witnessed the test,"” the sources said.

This was the second successful flight testing of Akash NG in a span of three days. Earlier on
July 21, the missile was successfully flight-tested without the seeker meeting all the mission
requirements. Three more rounds have been planned.

Designed and developed by DRDO, the Akash-NG system has been equipped with active
electronically scanned array multi-function radar to search, track and fire control in one platform. It
is capable of intercepting high manoeuvring low radar cross-section aerial targets.

While the earlier variant of Akash had a maximum strike range of 30 km, the new generation
Akash has an operational range of 70 km and can defend an area 10 times better compared to any
short-range surface-to-air missile and is capable of engaging up to 10 targets simultaneously.

Unlike its earlier version, Akash-NG uses a two-pulse solid rocket motor that gives it a longer
range and the ability to generate a high terminal velocity.

Akash is India’s first indigenously designed, developed, and produced air defence system and
the cheapest surface-to-air missile ever produced in the world with supersonic interception speed.

DRDO chairman G Satheesh Reddy said the performance of the entire weapon system was
flawless and the mission was a copybook success. The missile will be deployed after a few more
developmental tests, he added.

Defence Minister Rajnath Singh has congratulated DRDO, the Indian Air Force, and Industry.
He said the development of the state-of-the-art missile system will prove to be a force multiplier
for the air defence capabilities of the Indian Air Force.

https://www.newindianexpress.com/nation/2021/jul/23/new-generation-akash-missile-successfully-test-
fired-target-intercepted-amid-inclement-weather-2334360.html
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DRDO & {31 78 94T &y 3rrenrer fAArse &1
el GLETOT, SHhT dTehcd & FHTI9MT GHT

T FA AAAT e 7 AR, FRAT TgHAT IR gEH T3 RfAAr vAlRI H

Fars J T F FEIHA AT TeATIF A St AARAHT # Feraw #F i qemd &y
TR HRA A JUAR T HH RERT F 7 TEOT (AHRI-UeAe) F MNP a€ &
he gieror A anfaeRE Wl @ garr B agedely WweR, FAlE, Fow 3R FER gore
IR aR fg a@sft yeR A FREAR gomeh &
du Rumd &1 qdaor Quer e 9l
(12:45) st FHA #7g T FFar m=m|

Y@ Rua wn sEue sk Rew
YAeTReT (SHRETA) F W@ IqEueE [
HISeT (IS A At F Gy Haw
3H fAuEdT gomel # AR Far & ST @
gaT H AR I A &AGT ¥ oW 30 RAIET ]
qfiaor gAfFT qdetor I (3MEdRmR) ¥ fRam - _
T A A Farr B aderor & aher e & akash_missile
as 7f3 ard AR gaEeeher FaE wadl W AU WA & FI &THAT FT A veAA fHam|

@& A qarr F gdeor & ke Aame # 33e @ ared st F IR W asht FRER
yorrel & Fhel, e fhell e & F A B qRe g8 ¥ JAT F 3 F q1E IHHI-TASA
FRAR orrell SRAT arg@an & v agd Agcaqol AR 3H &TAaT T F§ T o qTe
afea gt

T ol qerery T @ NIREE, sRAT argder AR R I Rfawtr GikEt @ aug
& AP F FEgEh Fdle e @ i fhan, A T W Pya wAfea afieror S
H TR RAABT F A TEHIOT & 6 GNETT YT AR F1 Iens|”

AR F IS & U A RAFRAT 7 aoar arer Wl & et Mz33 Rasa w1 gderor
fFar O safFa § 9 W @ N TART ST FFAT ¥ FH B GHI0T F {1 § AT @RI
saF AT &1 7T W6 & AT B 59 RAIIET F HRAT 41 Y &THGT o F e @
Refa Far = §

Rod aa R & WaRr F ranr Fasal § AT i seafa & & 6 ik RBftes
F1 s fafr F AT sTa-radiy IR &1 Toa fFar an sw afRfa & tam &= voeny [@E,
faeer w5 v SrrerER AR Ui gRen weeER Afoa e anfAe § AR sweET Tow TR
# ReRa Agcayet @ suwl & fata i enfa & & faw R o 2

https://www.abplive.com/news/india/new-generation-missile-shoots-to-success-against-high-speed-aerial-
target-1944286
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3f3am: DRDO & STaraR A et foer & q@dl IR fwam Akash-

NG fRATSH ST T I8T0T, T & §aT & R Flel T &TAT

Hier dev FRRAA F aifda #3a ¥ Qv 37 Aarger #T X" AGH # GO5T HAT TIT) FH
TRaTse Bw R &) devrare e e HoaenT va R&r q37riren (DRDL) §aRT 3+
DRDO galorenersi & @gglar & R+ f&ar agr i/

Edited By: TIRAT fAart
R o TS TeER A AfSar § de & rerr-vast fAasa (Akash-NG Missile) &1 et
et & qudl AR wwer gfieror fraTl @ IeEuE 3R fwm Wea (DRDO) & sftsd &
adrar & 30 fReAT S ARF atHACT arelt a1y
T AEEd R &1 Qod T @&t &
TE GET WHA T ¢l WeE ¥ O A AR
FI drell THIA Tololl fAWST FT QU
11.45 951 Fherarq@® qdetor f&ar )
59 Aumd &1 AW ARA g @er

ENT R &€& & fav fFar sream

DRDO & 3MThIer-Usisil &T @6 YLI&Tor
frar &1 3rprer AT SHT ¥ gar H aR
A A GAAT @A {1 AR THOCH YO T e A e A & F9 A g0
gaTE J&hT FY La¥d FT hd! &1 30 AFET i d9g 560 AAHII 3T A€ fY I FL A
ar 35 WA &1 g7 PG 60 AT aF RATees A M aHar w@dr §1 5w AwEa
HT 33T qO8ToT Tt AR yomelt acal & Wy d3-avE dewid ¥ wSd BT e an
HA FAS TS FOd e F1 yodw, deas vRafEw ik Pumd § agafad
FieHIAT FN FhAIds Feamaa fmar |

It e FRE F afeg F & AT 57 AaEa F1 @@e q@gw § gdator fFar =
e B%w Rvew A tevEe RBya @ sqaue va s gaerener (DRDL) §@RT 3+
DRDO wavmmenat & wedhr @ fawfaa frar = an s #1 339 @ 93 a3 Rais
WA F AT AR F F5 [AIREN gomel, S sawer-difeda P yomel, wER 3k
TIAA F1 39T FAT FHAET A FET, UMl ERT UHA ARSI FOMUR W G
FRAAR yorrelt & F1 TS A€t @ B IfE §E 71

ARIAAT Y ATHd P F$ AT T Hrprer Aarger
For T AT 3@ F AAH ¥ RTeH F wedw # dfage R mam Hawdet &
FRFRAT & Farm F aRAT agdar F AfAFERAT & vd 7 & gw wderor F @ @
#A ooy R A g6a gderor & A fmdest, fdva, ffva, ardT gy dar sk s

T FAATST STHIA T §aT A IR FIA Y &TAATIE AT &,
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ST F qUE Y ¥ DIRAAT F srewer 3F SN FARr W A M FHe gdaror F AT S A}
Tur$ &

TH U H FEl T, YA FC A G ITRRI-Uas AR gomelt SRl arg@er $
gaT$ T&T &THAT F1 F§ AT Fe gt qifaa geml” Aed g Ruew & W a Fmr
frasdal & Paa & sefa @ @ & 3k Bftes 3 & sah TR & Rv sy
afAfY #1 e Far an @ AT F Tawm # voary R [ &= vy FweEr 3k
U P& FeghR AT Serrer anfder § 3R @ 6 Fager & RwfAa Agcaqer wam
Syl & fria 1 Al & & e B g

https://www.tvohindi.com/india/odisha-drdo-successfully-test-fired-akash-ng-missile-for-the-second-time-
in-three-days-in-balasore-surface-to-air-capability-748197.html
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ar et 3 qEdt SR JTehTer FAATSe FT Whe
&FT, STHYT § gaT H HICA g AR

gl o1 gga %1 a5 9 F) sTHrr MATIET FT THel GETOT fHIT FIT g1/ 3T GIeT 3wH 3Tt

BIFIE IT FT FFAATT Ag1 341 797 41/ SHHRAH 3 FA 7 FarAr 5 AarEer FT Tiaror

ISR & ale U5-3 & f¥ar 1397/
Edited by ds5a g

SRR R A 33 & =TT FPud qdaror &g (IrEAIN) F YHIR HY AT F g1 7 AN FIA
arelt 7§ N A 3merTer ruTser (MHTRr-TeTsl) T Wher w1 fRAT) T&T ITHTST ve RAw Wored
EHRA3M) o T8 gieTor g af g vk AR ga1S 8 Y fARATET SR [FAT| 3/ AT A
BT o5 F T

SN F AT A T F Rwarser F1 adiaror 3
%ﬁa;rﬁ;s#ﬁmwmﬁﬁvagaﬁm, FHT,
foraror, Faw yomrelt i watww wfea worE yomel dara #r
TS| IS & YaFdl o Fgl, IMWA ey a7 ¥ o
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https://navbharattimes.indiatimes.com/state/other-states/other-cities/second-time-in-two-days-drdo-
successfully-tests-akash-ng-missile-in-balasore/articleshow/84678232.cms

3eeTer fAaTse 1 adiator
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DRDO Chairman G Sateesh Reddy inspects
construction work of Missile Testing Range in
Andhra Pradesh’s Krishna district

The project, coming up on a 154.4 hectare site, will comprise a technical facility,
a few launch pads, control centre and state-of-the-art communications systems

Defence Research and Development Organisation (DRDO) Chairman G Sateesh Reddy on
Sunday inspected the ongoing construction work of the Missile Testing Range at Gullalamoda
village in Krishna district of Andhra Pradesh. ‘

The Rs 1,000 crore MTR is being built on the Bay of
Bengal coast, work on which commenced last year.

This will be the second MTR after the one at Balasore
in neighbouring Odisha.

The project, coming up on a 154.4 hectare site, will
comprise a technical facility, a few launch pads, control
centre and state-of-the-art communications systems.

'Both.s.hort and_ I(_)ng-range mlsgl!es could be tfested from At least 1,000 people are working on
this facility once it is fully up, official sources said. building the project. The works are

“At least 1,000 people are working on building the Progressing ata brisk pace” Sateesh Reddy
. . . . said on the occasion. (Image Courtesy:
project. The works are progressing at a brisk pace,” Sateesh  1yiter / DRDO India)

Reddy said on the occasion.

The DRDO would adopt Gullalamoda village and contribute to its overall development, he said.

Later, talking at a get-together organised by the Krishna District Writers’ Association in
Vijayawada, the DRDO Chief said India’s defence sector was constantly growing in strength.

“We are not only able to produce our arsenal using indigenous technology but also reached a
stage where we are able to export weapons to other countries. Right now, defence equipment is
being manufactured in 11 small and large factories within the country,” Sateesh Reddy pointed out.

Former Andhra Assembly Deputy Speaker Mandali Buddha Prasad said Vice-President M
Venkaiah Naidu, Supreme Court Chief Justice Nuthalapati Venkata Ramana and Sateesh Reddy
rose to great heights in their respective fields and not only made Telugus proud but also earned the
acclaim of all countrymen.

At the same time, they have been striving to sustain the glory of Telugu language, Buddha
Prasad noted.

https://www.financialexpress.com/defence/drdo-chairman-g-sateesh-reddy-inspects-construction-work-of-
missile-testing-range-in-andhra-pradeshs-krishna-district/2297433/
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&31 o7 A=A Fr
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Edited By Je®T FAR!
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qTATT R arer g§ AN
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39 ITET W Fgl, “IRANSTAT AATT & 7 ¥ FH TF AR AT H1H T W7 &1 FH A afa
¥ a9 @ ¥ 3o FET B NI F[eererAlsT W A Mg 9w AR sEF wHT R F
HEE HLIMI

dtaga 3R dafad Wigd P & 8 & wEH AeE=

AT & & St I3f #1 dAlager ik dfad die@dfd & & #F wa dhee W@ ) s
FTEUT Fg F AeUF F T A FF A @ RSt A wew gqffwr e g1 S wdw
T # BuEd Rwea & 39 oy 3k fem § Rfr o s § 3k e
vigaifafear st sgaht & seoger @ fGam & #ff 3 dax deree R #1 st wcer 9

&1 IerErs H § viafaew Rved R fFar o

FAFCHAFH TS FFgfaheled FaRar A Fds

R FT SeA ARAGE H §IH AT TS A WY GGA A AT AGE FAre e
IAafEéd (INTU) @ saaciiaey U3 Frgfasere sefaafer & wmas fFar ¢ s aro-amy
St 339 e SEATYE AT ARG ded F AT TG RERcH s # off arfae &
I 1 (8T
https://www.tvOhindi.com/india/andhra-pradesh-drdo-president-g-satheesh-reddy-inspects-missile-test-
center-in-krishna-district-construction-work-started-last-year-751652.html
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Sports technigues can be adapted for faster
acclimatisation of troops in high altitude,
Says DRDO study

By Vijay Mohan

Chandigarh: A new study by the Defence Research and Development Organisation (DRDO) has
suggested that techniques used by sportspersons to enhance their performance can be used for
faster acclimatisation of troops being deployed to high altitude areas.

Since the Olympic Games were held at a high altitude in Mexico
City in 1968, the usefulness of training at altitude or in hypoxic
conditions for the improvement of aerobic exercise performance has
received considerable attention among athletes, coaches, and
scientists

Intermittent Hypoxia Training (IHT) at sea level has been For representation only. File
recommended before proceeding to high altitude as an approach for "%
rapid acclimatisation. This approach may be helpful to reduce the occurrence of acute mountain
sickness and leads to better acclimatisation at high altitudes in a shorter duration.

IHT consists of sessions in which an individual is required to breathe hypoxic or low oxygen
level air for a few minutes alternated with intervals of breathing hyperoxic or normal air. Recent
research has shown that the use of IHT in sports medicine improves physical performance and
induces pre-acclimatisation without any pharmacological interventions. Exposure to moderate
hypoxic episodes has also been shown to elicit beneficial effects by activating the adaptive
responses in the human body and protects against hypertension, myocardial injuries, heart
arrhythmia and bronchial asthma.

Thirty Army personnel were divided into two groups. IHT was administered for four hours per
day for four days at sea level and within 24-48 hours they were airlifted to 11,700 feet in Ladakh.
Their bio-markers and vital parameters were analysed.

Tests showed that IHT exposure decreased the oxidative stress markers and enhanced the level
of antioxidants which facilitates faster acclimatisation to high altitudes. The findings of the study,
undertaken by six scientists from DRDO’s Defence Institute of Physiology and Allied Sciences,
were published in June 2021.

High altitude, according to the study, is associated with several environmental challenges such
as low temperature, high-velocity winds, ionizing radiations, and low oxygen levels, which lead to
a decrease in physical and mental performance. Rapid ascent to high altitude without proper
acclimatisation may cause detrimental effects on health and also compromise operational
capabilities.

Proper acclimatisation can resolve the problems and reduce the severity of illness. This is vital
in the Indian context as the Army deploys a large number of soldiers in high altitude areas in the
eastern as well as western theaters. This number went up exponentially since the ongoing stand-off
with China along the Line of Actual Control began in May last year.

DRDO as well as the Directorate General Armed Forces Medical Services have been working
on various technologies and methodologies to cut down on the acclimatisation period and mitigate
mountain sickness. The present acclimatisation protocol is divided into three phases spread over 11
days.
https://www.tribuneindia.com/news/health/sports-techniques-can-be-adapted-for-faster-acclimatisation-of-
troops-in-high-altitude-says-drdo-study-288139
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Army to use jammers to protect
forward bases from drone attacks

The June 27 attack on Jammu air base is the first instance
where small drones were used to drop explosives
By Dinakar Peri

New Delhi: The Army is procuring jammers in large numbers, and expanding the range of the
existing ones to protect large military bases in forward
areas from drone attacks, a senior defence official has said.
Also with ceasefire holding along the Line of Control
(LoC), both India and Pakistan are using the peace to
upgrade their defences on the border, officials said.

“We were cognisant of the threat from drones for
sometime. To cover forward bases, we are getting bigger
jammers, including from the Defence Research and
Development Organisation (DRDO) and an Indian
company in Hyderabad,” one official said. “We are )

. . . Photo used for representation purpose only.
working to expand the range of our jammers while also .
importing additional ones.”

Stating that several measures were being put in place, officials said. To begin with, the sentries
posted along the installations were more alert now and on the lookout for possible presence of
drones. “Drone and quadcopter threat is now a reality,” a second official noted.

There have been several instances in the last couple of years where quadcopters were used to
drop drugs, arms and ammunition from across the border in Jammu and Punjab. However, the June
27 attack on Jammu air base is the first instance where small drones were used to drop explosives.

Ceasefire holding

There has been no violation by Pakistan since the commitment by both sides in February to
observe the ceasefire along the Line of Control (LoC) and other areas. However there were two
infiltration attempts recently.

With no firing at all, both sides are using the peace to upgrade their defences. Restoration work
on the existing border fence, called the Anti-Infiltration Obstacle System (AIOS), is under way, the
second official explained.

Over the years, the Army has significantly improved its electronic surveillance along the LoC to
check infiltration and, after some delays, work is under way to convert the existing border fence
into a smart fence integrated with several sensors. As reported by The Hindu earlier, the new
hybrid model of the smart fence being tested costs around 10 lakh per km.

In the last few months, some terror camps along the LoC have been reactivated and there has
been some probing and infiltration attempts, one of the officials said. But there has been no overt
support by Pakistan Army to the terrorists, the official said.

There have also been surveillance inputs on several occasions of movement of terrorists close to
the LoC, though there have been no attempts to infiltrate.

https://www.thehindu.com/news/national/army-to-use-jammers-to-protect-forward-bases-from-drone-
attacks/article35496241.ece
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qIfREdTaY 21T gHaT T ST &3 DRDO &I TEY 31
e, I 3rawrsda War o3 gl yfrator

Jammu Drone Attack 313313 # AT 3l qoUIreft FT v&F TR &id ATl Aqar-fada¥ &
HHTAT & N qOETor g gFT &1 grenifa varvaslt & H g@HT GHevr Ay & dfeer a5 5
AT FHIIT I FAOFT GaRT It T3 T3 et 3T SFaalenratl #T s¥AATT F @1 &1

By Rahul Sharma
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https://www.jagran.com/jammu-and-kashmir/jammu-drdo-prepared-anti-drone-system-trial-will-be-held-
at-jammu-international-border-soon-21860052.html

Che Cribune

Army installing jammers at LoC
By Ajay Banerjee
New Delhi: Faced with a threat posed by drones to military stations and installations in sensitive

areas like J&K, the Army has tried and achieved some success in

installing jammers to disable drones. But, so far, no system
exists to detect a drone to alert a human being who can then
shoot it down with a laser gun.
With hundreds of military camps in the Union Territory, the
next threat is a swarm of low-flying drones carrying explosives
that can be dropped on targets, sources have indicated.
The jammer snaps the radio-wave link between the drone and
the ground controller, thus stalling the drone.
One anti-drone option being fast-tracked is the system made
by the DRDO, which can detect a drone 4 km away, jam it at 2
km and kill it at a distance of 1 km. It has been tested by security forces three-four times. It costs
Rs 25 crore a piece.
Bharat Electronics Limited has signed transfer of technology agreement to mass produce the
system. The Army also tested an Israeli system that is being looked at by the Navy. Its efficacy for
the semi mountainous terrain of Jammu region and the snow clad terrain of North Kashmir is yet to
be established.
No technology for detection
o No system exists to detect a drone to alert a human being who can shoot it down with a laser
gun

e Currently, the detection depends upon security personnel trying to listen to sound and see light
that some UAVs emit

https://www.tribuneindia.com/news/j-k/army-installing-jammers-at-loc-287372

Photo for representation only.
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Security grid seeks early
anti-drone system in J&K

By Noor-ul-Qamrain
Srinagar: The security and intelligence grid wants an immediate anti-drone system to be put in
place, especially on the international border in Jammu and Punjab sectors as “non-state actors”,
along with smugglers with international connections, have increased their activities by drone
dropping of drugs and arms. -

As per reports in sections of the
media in  Delhi, intelligence
agencies have already warned that
there is an immediate need of
“efficient anti-drone technology”
as they have credible inputs that
soon, from across the border, many
groups would be “using artificial

Sun, 25 July 2021

g 1 : Jammu and Kashmir, July 23 (ANI): Combo picture of the hexacopter drone
intelligence and robotics to target shot down by Jammu and Kashmir Police and recovers explosive worth 5 kg,
India”. in Akhnoor on Friday. (ANI Photo)

The alarm of the security and intelligence grid has become more pronounced, as in the recent
past, police have arrested drug smugglers in the Akhnoor sector of Jammu, while as on Friday
within 8 km inside Indian territory, a drone was shot down carrying 5 kg of IED.

On Friday, security agencies were able to shoot down a drone with 5 kg of IED at Gurachak
village within Indian territory, in the Akhnoor-Sunderbani sector of Jammu.

After the two drone attacks at the Jammu air force station, intelligence agencies have already
asked the central government to bring the latest anti-drone technology and also use Defense
Research and Development Organization (DRDO) scientists to create their own system to be
immediately put in place in Jammu and Punjab.

Recent media reports have claimed that both in Jammu and Punjab sectors, the DRDO, along
with the BSF, has tested a prototype anti-drone system for testing under real conditions near the
borders.

The BSF posted on the borders at Punjab and Jammu has already detected a lot of activities by
the groups by using unmanned drones to drop weapons and drugs. Intelligence agencies have also
said that from across the border, some international drug rings were using drone technology to drop
packets of heroin to their contacts on this side of the border to be further carried to the international
market.

These intelligence inputs finally alerted the Anti-Narcotics Task Force (ANTF) in Jammu, as
they arrested on Thursday several persons by recovering from them Afghan brand heroin worth Rs
40 crore and there would be more arrests from several places.

The initial investigations have indicated that international drug modules are working along the
international border of Jammu and they have been dropping heroin packets at several places near
the border.

The part of the module on this side of the border collects this contraband to be given to further
contacts of the gang for the international market.

Media reports have already said that the DRDO anti-drone system would be in place soon in the
Jammu and Punjab borders to combat the latest drone system from across the border.
https://www.sundayguardianlive.com/news/security-grid-seeks-early-anti-drone-system-jk
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India’s 5th-Gen aircraft: IAF to model its AMCA on
US’ F-35s instead of J-20 or Su-57 jets — Experts

By Apoorva Jain

India is on course to develop its very own fifth-generation multirole fighter jet, expected to enter
service in the next decade. With this, India will :
join the league of the US, Russia, and China,
which boast advanced jets such as F-35, Su-57,
and J-20, respectively.

The Advanced Medium Combat Aircraft
(AMCA) program aims to build a homegrown
fifth-generation fighter jet with “sixth-generation
characteristics,” intended to replace the aging
fleet SEPECAT Jaguar, Dassault Mirage 2000,
and MiG-27. —— —— . =

The AMCA is eyeing a Complementary role for ?\W'Tﬁgf)l of India’s fifth-generation fighter jet AMCA. (via
the Indian Air Force’s (IAF) air superiority
fighters, to serve as a flexible force multiplier with versatile missions.

With the AMCA fighter, India will join the elite club of the US, Russia, and China, each of
which has developed an indigenous fifth-generation aircratft.

The origins of India’s own fighter program dates back to 2018 when the country withdrew from
the joint Russian-Indian Fifth Generation Fighter Aircraft (FGFA) program to manufacture a new
fighter based on Russia’s Su-57 model.

However, military experts suggest that the technical design and projected specifications of
AMCA share many similarities with the US F-35, one of the most advanced jets in the world.

AMCA Program

The Advanced Medium Combat Aircraft (AMCA) is a program to develop a fifth-generation
fighter aircratft.

The Aeronautical Development Agency (ADA) under India’s Defence Research and
Development Organisation (DRDO) is responsible for designing the plane and state-run Hindustan
Aeronautics Limited (HAL) is the primary contractor responsible for assembly and development of
individual components like landing gear, air-to-air refueling (AAR) probe, and some parts of the
composite structure.

It is a multi-role combat aircraft designed for air superiority, ground attack, bombing,
intercepting, strike, and other missions.

After initial approval in funding and design, a computer-aided design (CAD) model of the
aircraft was shown at the ‘Aero India’ show in 2019.

The proposed fifth-generation “stealth” aircraft will have all-weather capabilities and
supercruise capability. It is also planned to have both manned and unmanned operational
capability.

The indigenous jet will be equipped with advanced AESA radar, supermaneuverability, data
fusion, and advanced avionics. Reports suggest that the fighter program will be developed in a joint
venture with a private company, something that has not been done in India so far.

“We have to decide how we produce the jet after freezing (finalizing) its design. We want to

bring in private Indian partners for the production,” R Madhavan, chairman-cum-Managing
Director of the HAL, told Indian daily, The Tribune.
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ADA is reportedly looking to fly the AMCA prototype by 2025 and commence production by
2026-28.

Other Fifth-Gen Jets

Although India kickstarted the process to build an indigenous fifth-generation jet as a fallout of
the joint Russian program, the AMCA has more similarities with Lockheed Martin’s F-35 jet than
to Russia’s Su-57 jet or China’s J-20 jet with respect to its design.

AMCA has been designed as a role-flexible fighter capable of executing a wide range of
missions depending on loadout, according to National Interest.

The US, China, and Russia are the only three in the world to have fifth-generation jets in
service. While the F-35 entered service in 2016, China became the second country in the world to
induct its J-20 in 2017, followed by Russian Su-57 which was inducted into the air force in late
2020.

Russia’s Su-57 is a single-seat, twin-engine multi-role aircraft with supercruise,
supermaneuverability, and stealth capability.

China’s J-20 is also a single-seat, twin-engine jet, meant for “air defense systems penetration”
and precision strike missions.

On the other hand, Lockheed Martin’s F-35 has state-of-the-art stealth technology, advanced
radars, electronic warfare systems and transformational capabilities that enable pilots to operate in
any environment, against any threat.

The F-35 is also capable of strategic attack and intelligence, surveillance and reconnaissance
missions, making it much more versatile than the other jets.

AMCA is also projected to perform multiple missions from deep penetration to air superiority
roles.

Indigenous Engine

Younis Dar, a senior defense journalist with The Eurasian Times, wrote a reporton the
procurement of engines by the Aeronautical Development Agency (ADA) for indigenous jets.

The ADA is eyeing the F414 GE jet engine to power the first two squadrons of AMCA fighters
while the next two are expected to use the indigenous engine.

Scientists at the organization are faced with the daunting task of developing a completely new
engine to suit the fifth-generation fighter, with the capability to produce a thrust of 110-kilo
newton (kN), the report said.

Earlier, an indigenous engine ‘Kaveri’ was being developed by DRDO, first mooted in 1989
when indigenous Tejas jet was on the drawing board. Despite 1,880 hours of engine test in 2010,
several technical problems and cost overruns raised questions on the efficiency of the program.

Decaying performance at high altitude, combustion flicker, and insufficient thrust are some of
the problems plaguing the integration of an indigenous engine with an Indian-made fighter jet.

Recent reports suggest that India is all set to ink another major defense deal with the United
States (US), to acquire fighter jet engines worth $700 million.

The Indian Air Force (IAF) will buy a total of 83 jet engines of the LCA Tejas Mk-1A version,
an indigenous fourth-generation fighter, from US company General Electric (GE).

The GE F404, also known as GE 404, is a turbojet engine used in numerous military aircraft,
including McDonnell Douglas F/A-18 Hornet, KAl T-50 Golden Eagle, and Northrop F-20
Tigershark.

Every variant of the HAL Tejas, including the latest Mark 1A, has been powered by the
F404. The AMCA along with indigenous LCA Tejas, French Rafale, and the Russian Sukhoi Su-30
will make the 1AF a formidable force in the region.

Dar, when interviewing defense officials, analyzed that India would want to model its AMCA
on the lines of the F-35 jet while dramatically cutting the costs.
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Since India already rejected the Su-57 and capabilities of J-20 appear very uncertain, New Delhi
is ‘getting inspired’ by US technology (as most of avionics and engine is based on western and not
on Russian tech).

Even with the Tejas fighter jet which will serve as the bae to AMCA, the aircraft is 60 percent
Indian by government estimates. Value of other foreign components includes the plane’s General
Electric F404 jet engine and Israel Aerospace Industries’ radar and electronic warfare systems.

Dar concludes that there is a possible shift in the Indian military circles who are looking to
move away from Russian technology, given the lessons learned from the fallout of the FGFA
project. Despite a robust defense partnership with Russia, it seems that India’s first fifth-generation
fighter jet will not really host any Russian technology and could be like the Indian F-35.
https://eurasiantimes.com/indias-5th-gen-aircraft-iaf-to-model-its-amca-on-us-f-35s-instead-of-j-20-or-su-

asianet
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Indian Army Vice Chief Lt Gen CP Mohanty reviews
HAL's helicopter division in Bengaluru contact

The Vice Chief, who is on a 2-day visit held discussions with indigenous defence
manufacturers, Tata Advanced Systems Limited and Aroo Private Limited
By Anish Kumar

Bengaluru: Keeping focus on the niche technologies in the domains of missiles, artificial
intelligence, drones, robotics, unmanned ground systems
and avionics, Indian Army vice chief Lt Gen CP Mohanty
has reviewed the wide ranging issues with the defence
equipment makers, which needed impetus and hand
holding.

During his interactions with the industry leaders in
Bengaluru, self reliance in defence was the underlying
theme.

The vice chief, who is on a 2-day visit held discussions with indigenous defence manufacturers,
Tata Advanced Systems Limited and Aroo Private Limited.

“He was briefed by the manufacturers on progress being made in electronics, optronics and
ammunition related to platforms such as artillery guns,” an official said.

He also visited the HAL facility and reviewed the progress made by the Helicopter Division of
HAL and interacted with the representatives of the design bureau of both the Advance Light
Helicopter and Light Combat Helicopter.

On July 22, he also witnessed advances made in special winter clothing.

The General officer also witnessed the demonstrations and briefings on the Akash Missile
System, Tactical Communication and encryption devices and satellite communication equipment
during his visit to BEL facility on Friday.
https://newsable.asianetnews.com/india-defence/indian-army-vice-chief-It-gen-cp-mohanty-reviews-hal-s-
helicopter-division-in-bengaluru-contact-dnm-qwqqg6z
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Solar Group and OFB clear
trials for ATAL grenades

By Shishir Arya
Nagpur: The Solar Group has cleared the test to make one more weapon system. A week ago,
the company cleared user trials for 81mm anti-thermal, anti-laser (ATAL) grenade, the latest tank
defence system. The Ordnance Factory Board (OFB) too cleared the trials for the grenade at the
same time.

With this, Solar Group, which is the only private entity to have passed the user trials, will have
to now compete with OFB for bagging the order. Both will have to bid through request for
proposal (RFP) to be floated by the armed forces.

The 81mm grenades are a defensive system for tanks. The grenades create a smoke screen,
which blocks lasers and makes it difficult to trace coordinates, preventing the tanks from being hit
by the enemy. The grenades have been developed by the High Energy Materials Research
Laboratory (HEMRL), one of the units of Defence Research and Development Organisation
(DRDO).

Sources said the RFP will be on 60:40 basis. This means the lowest bidder will be getting 60%
of the order. To get the rest 40%, the next bidder will have to match the lowest price, said sources.

The OFB, which is now being turned into a public corporation from a government department,
will have to compete for the orders.

Solar, which has emerged as the first private company to bag major orders, is expected to
deliver the latest multimodal hand-grenades to the army. The OFB, which is also making the same
grenade, has been asked to match the rates with that of Solar Group to get a bulk production order.
Solar Group undertakes defence business through its fully owned subsidiary Economic Explosives
Limited (EEL).

The group has also cleared the trials for two versions of Pinaka rockets, making it eligible for
taking part in the RFP for these systems too. Last month, trials were held for the enhanced range
version of the rockets, which can hit targets up to 45km away. The rockets have been developed by
the Armament Research and Development Establishment (ARDE), also a part of DRDO.
https://timesofindia.indiatimes.com/city/nagpur/solar-group-and-ofb-clear-trials-for-atal-
grenades/articleshow/84689641.cms
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Centre working to set up 2 O2 manufacturing
units in each dist, says DRDO

The DRDO chairman was on a two-day visit to Krishna district to examine the ongoing
works of Missile Testing Launch Facility coming up at Gullalamoda in Nagayalanka mandal

Vijayawada: With health experts cautioning that the country is likely to face the third spell of
Covid-19, around 1,500 oxygen plants that can each
produce 1,000 litres of liquid medical oxygen are
being set up across India, said Defence Research and
Development Organization (DRDO) chairman G
Sateesh Reddy. The DRDO chairman was on a two-
day visit to Krishna district to examine the ongoing
works of Missile Testing Launch Facility coming up
at Gullalamoda in Nagayalanka mandal.

Speaking at an event organised by Krishna DRDO chiarman G Satheesh Reddy in Vijayawada on
District Writers’ Association on Sunday, Sateesh Sundav P RavindraBabu
Reddy said steps are being taken to set up at least two oxygen manufacturing units in each district
under PM CARES. “At DRDO, we are manufacturing small cylinders in huge numbers for the
common public. Besides that, the formula of DRDO’s new anti-Covid oral drug, 2-Deoxy-D-
Glucose (2-DG) will be given to pharmaceutical companies for its manufacture on a large scale,”
Sateesh Reddy said.

The DRDO chairman further said the Centre is discussing the possibility of establishing small
hospitals at all primary locations in the country. “Plans are afoot to enhance the number of oxygen
plants, manufacture 10 kg portable oxygen cylinders that can be used at home, strengthen hospitals
and mass supply of 2-DG drug.” Recalling the efforts of DRDO to combat the Covid first wave,
Sateesh Reddy said AIIMS Delhi had set up an oxygen plant in 15 days and later such plants came
across in many parts of the country.

He added only 47,000 PPE were produced in the country before Covid. However, since the
outbreak their production has crossed six lakh units per day. The technology was given to
industries by DRDO for mass production of PPE in the country. He also pointed out that ventilators
production too increased during the second wave spread of the virus.

Sateesh Reddy said the country achieved a rapid progress in construction of makeshift hospitals
and Covid centres. As many as 20 firms are producing the equipment required for setting up
oxygen plants in the, he added.

https://www.newindianexpress.com/states/andhra-pradesh/2021/jul/26/centre-working-to-set-up-2-02-
manufacturing-units-in-each-dist-says-drdo-2335482.html
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DRDO helping Centre improve
medical infra: Satheesh Reddy

Highlights

e The DRDO chairman points out that 1,500 oxygen plants have been set up across the
country

e Efforts are on to produce 10 kg portable (small) O2 cylinders

e Technology has been transferred from DRDO to other industries for massive production of
PPE kits in the country, he says

Vijayawada: The DRDO is working with other Central government organisations, labs and
private industries to develop infrastructure facilities to
combat Covid in the country, said Defence Research
and Development Organisation (DRDO) chairman G
Satheesh Reddy.

He said the DRDO has given assistance for setting
up oxygen plants, production of small oxygen cylinders
and produced drugs in the fight against Covid. Satheesh
Reddy on Sunday participated in a programme
conducted by Krishna District Writers Association in @ ;.iian of Defence Research and Development
hotel at Gandhinagar here. Organisation (DRD)) Dr G Satheesh Reddy

The association felicitated the DRDO Chairman, who speaidng 2t eettir;]eg i nK\;i'jS;y”aivang;;'gz ; d\g’y”ters
hails from Nellore district. Interestingly Satheesh Reddy
is a lover of literature and loves to participate in literary programmes.

Later, interacting with the media Satheesh Reddy said the DRDO is not only working in the
defence sector but also working in co-ordination with other Central government organisations and
private industries to develop infrastructure facilities and helping in the production of medical
equipment required for Covid treatment.

He said efforts were on for large-scale production of 10 kg portable small oxygen cylinders in
the country. He said the Central government will distribute 10 kg small cylinders that can be used
at home by Covid patients.

He said over 1,500 Oxygen plants were set up in the country with a view to produce 1,000 litres
of liquid oxygen every minute to cater to the needs of the Covid hospitals in the country.

Recalling the efforts of DRDO to combat the Covid second wave, Satheesh Reddy said the
AIIMS Delhi had set up Oxygen plant in 15 days and later such plants were set up in many parts of
the country to cater to the needs of the Covid hospitals and patients.

Referring to PPE Kits, he said only 47,000 PPE kits were produced in the country before Covid
to meet the requirements of the defence personnel and other departments. He said PPE Kits
production crossed six lakh units per day after the outbreak of the pandemic in the country. He said
technology was transferred from DRDO to other industries for massive production of PPE Kits in
the country. He said the production of ventilators too increased on a large-scale in the country
during the second wave of Covid.

Satheesh Reddy said the country achieved rapid progress in the speedy construction of
makeshift Covid hospitals and Covid centres with facilities like oxygen supply and ventilators.

He said 20 industries in the private sector were producing the equipment required for setting up
Oxygen plants in the country.

https://www.thehansindia.com/news/cities/vijayawada/drdo-helping-centre-improve-medical-infra-
satheesh-reddy-698013
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https://www.amarujala.com/uttar-pradesh/agra/drdo-will-build-another-oxygen-plant-in-sn-medical-
college-agra?pageld=1
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https://www.amarujala.com/uttar-pradesh/bahraich/construction-of-oxygen-plant-should-be-completed-by-
the-end-of-july-dm-bahraich-news-1ko5884620197
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DRDO on Twitter

11 & A+ Fea/ RMO India Retweeted

= DRDO & @DRDO India - Jul 23
Mew Generation Akash (Akash-NG) missile has been successfully flight tested
today at 1145 hrs from Integrated Test Eange, Chandipur off the coast of

Odisha. The test was carried out against a high-speed unmanned aerial
target which was successfully intercepted by the missile.

ANI ) @ANI- 21h
& Today India successfully testfired Akash-MNG surface to air missile air defence

system off the coast of Odisha in Balasore. This is the second test firing of
the 30 km strike-range air defence missile systems in last two days: DRDO
(Defence Research and Development Org) officials
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Defence Strategic: National/international

W¥ Press Information Bureau
Government of India

Ministry of Defence
Fri, 23 July 2021 4:10PM

Indian Naval Ship Tabar arrives at

St Petersburg, Russia on good will visit

Indian Naval Ship Tabar arrived at St Petersburg 22 Jul 21 as part of a five-day goodwill visit to
Russia and to participate in the 325th Navy Day celebrations of the Russian Navy. India and Russia
share special bilateral relations that span several decades. These include close military ties and
strong cooperation between the two navies.

INS Tabar is a Talwar-class stealth frigate and forms
part of the Indian Navy's Western Fleet which is based at
Mumbai under the Western Naval Command. Incidentally,
the ship was built for the Indian Navy in Russia and was
commissioned at St Petersburg in April 2004. The ship is
presently commanded by Capt Mahesh Mangipudi and has
a complement of over 300 personnel. The ship is equipped
with a versatile range of weapons and sensors and is
among the earliest stealth frigates of the Indian Navy.

During the Russian Navy Day Parade on 25 Jul 21, INS Tabar will join the column of ships that
will be reviewed by the President of Russian Federation. The Indian Naval Band embarked on
Tabar will also participate in the City Parade during the celebrations. In addition, during her stay at
St Petersburg, the crew of Tabar will participate in various bilateral professional interactions with
the Russian Navy. This will be followed by naval exercises at sea between the two navies. This
will be part of the established series of naval exercises between the Indian Navy and the Russian
Navy titled exercise INDRA. The harbour interactions and the exercise at sea aim to consolidate
the long standing ties between the two navies. These engagements seek to further enhance
maritime security and conduct combined operations against maritime threats. These interactions
will also offer an opportunity for both sides to observe and imbibethe 'Best Practices' followed in
each other's Navy.
https://pib.gov.in/PressReleasePage.aspx?PRID=1738139
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https://pib.gov.in/PressReleasePage.aspx?PRID=1738228
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Defence Minister Rajnath Singh flags in Army

skiing expedition along China border
By Rajat Pandit

New Delhi: An Army skiing expedition that covered a dlstance of 1,660-km from the
Karakoram Pass in Ladakh to Malari in Uttarakhand,
which also conducted an operational reconnaissance
along the “northern borders with China, was flagged
in by defence minister Rajnath Singh on Friday.

The expedition named "Armex-21" is part of the
Army’s concerted drive for launching
mountaineering expeditions as well as research
studies to publicize and consolidate India’s legitimate
territorial claims in areas along the 3,488-km Line of
Actual Control to counter the salami-slicing tactics of an expansionist China, as was first reported
by TOI in February.

Terming the expedition that was flagged off on March 10 as “extraordinary”, Singh said not
only did the team complete a thrilling journey but also conducted an operational reconnaissance of
the region.

Interacting with the local population of far-flung areas close to the LAC in the Ladakh,
Himachal, Garhwal and Kumaon sectors, the skiing expedition was also able to “gather detailed
information about several hitherto uncharted areas” along the international boundary and the
hinterland said, officers.

Armex-21 was held in the backdrop of the continuing military confrontation with China in
eastern Ladakh, which first erupted in April-May last year. More such expeditions will be planned
in coordination with the Indian Mountaineering Foundation and other mountaineering institutes to
peaks along the LAC and IB, with participation from the Army, civilians and foreign persons.
https://timesofindia.indiatimes.com/india/defence-minister-rajnath-singh-flags-in-army-skiing-expedition-
along-china-border/articleshow/84681260.cms
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Gen Rawat holds meeting of service Chiefs,
addresses theatre command concerns

Gen Rawat took a marathon five-hour meeting with three service chiefs and vice chiefs to hear
about their concerns over the forthcoming military theatre commands. He answered all the
questions in a professional manner in line with the military requirements of the country

By Shishir Gupta
New Delhi: Chief of Defence Staff General Bipin Rawat held a marathon meeting on Thursday

to assuage concerns of the Indian Army, Indian Navy and : .
Indian Air Force over forthcoming military theatre
commands and professionally addressed all misgivings of
the tri-services. Prime Minister Narendra Modi is expected
to announce key changes and reforms in military
architecture during his Independence Day speech this year.

On July 22, General Rawat held a five-hour meeting in
the presence of three service chiefs, vice chiefs and : —
integrated defence staff officers above the rank of major Sreegf);i'eFf)?vt"ﬁ:ere‘es'srsi;";wgf‘g\Tceeeg;‘igef'sr‘;r?g
general and equivalent to explain to them the proposed integrated defence staff officers above the rank
military theatre commands with a vision to synergise ©f maior general and equivalent. (File Photo)
military operations for rapid response to future conflicts. China, India’s main military threat, has
already reorganised its military into theatre commands and is now helping client Pakistan to shed
its imperial legacy and reform its military. While India faces Chengdu based Western Theatre
Command on its northern border along the LAC, Pakistan except for its Peshawar based XI Corps
and Quetta based XII Corps has deployed its entire military to face India.

South Block sources said Gen Rawat held the meeting with the military chiefs at the advice of
defence minister Rajnath Singh, who wanted all the legitimate concerns of the tri-services to be
noted and valid ones addressed before the military theatre commands were announced. Thursday's
meeting was the second such meeting on the issue with the Modi government all set to announce
the maritime theatre command and the air defence command. Besides, three land commands will
be announced next year with the western theatre command solely handling the Pakistan border and
the eastern theatre command solely the Tibet-China border with northern command separately
handling both the borders due to illegal land claims of both Pakistan and China over UTs of Jammu
and Kashmir and Ladakh.

According to South Block officials, the military theatre commands process is going on smoothly
with Gen Rawat taking all the questions from the three service chiefs. While the future (now for
over two decades) lies in jointmanship and synergy between three services, the three services are
worried about their respective turfs and fiefdom with the power of the service chief getting reduced
to procurement and training as is the case with theatre commands. It is the theatre commander who
will be responsible for operations with all three services joining hands to counter the enemy. It was
the 1999 Kargil war, which revealed the lacunae within the Indian military with both the army and
the Indian Air Force on different pages when the war started in May 1999.

While the Narendra Modi government has decided to move towards theatre commands, the three
services are worried about the division of military assets and the principal role of the permanent
chairman of the Chief of Staffs Committee (COSC) in wartime conditions. Under the military
theatre commands, the commanders will directly report to the chairman, COSC, who in turn will
task them on the advice of the military chiefs or members of the committee.

https://www.hindustantimes.com/india-news/gen-rawat-holds-meeting-of-service-chiefs-addresses-theatre-
command-concerns-101627184901431.html
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Navy Chief Karambir Singh attends Russian
Navy's 325th anniversary parade

Indian Navy's stealth frigate Tabar was part of the column of ships during
the parade that were reviewed by Russian President Vladimir Putin
New Delhi: Indian Navy Chief Admiral Karambir Slngh on Sunday attended the Ru55|an Navys
325th-anniversary parade in St Petersburg, an official i
statement said.

Moreover, the Indian Navy's stealth frigate Tabar
was part of the column of ships during the parade that
were reviewed by Russian President Vladimir Putin, it
mentioned.

Indian Ambassador to Russia DB Venkatesh Varma
also attended the parade on Sunday. '

"The 325th Anniversary of the Russian NaVY- Adm Karambir Singh on Sunday attended the Russian
Karambir Singh, Chief of Naval Staff and Ambassador, Navy's 325th-anniversary parade.

Indian Embassy in Russia, at the Main Naval Parade in St Petersburg,” the Indian Navy said on
Twitter.

"Indian Navy's stealth frigate INS Tabar is part of the mobile column being reviewed by the
Russian President Vladimir Putin,” it added.

Comments Tabar arrived at St Petersburg on Thursday on a five-day goodwill visit, which also
includes bilateral professional interactions with the Russian Navy.

https://www.ndtv.com/india-news/indian-navy-chief-karambir-singh-attends-russian-navys-325th-
anniversary-parade-2494642
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Getting India’s military convergence
formula right

For genuine military jointness, a blending of minds and tailor-made solutions are critical
By G. Prakash

The Chief of Defence Staft General Bipin Rawat’s recent description of the Indian Air Force
(IAF) as a supporting arm — in an interview on July 2 — [ ' ‘ -
and the IAF chief Air Chief Marshal R.K.S. Bhadauria’s
rebuttal, is the newest bump in the turbulent journey
marking the reorganisation process of the armed forces.
Unfortunately, this bump, probably caused by
misinterpretation of an oversimplification by the Chief of
Defence Staff, comes just when the process appears to be r® )
touching down after being airborne for long. Whatever the R VG U '
cause, the differences do not speak well of the intellectual S et L
underpinnings of the reorganisation process. Is there a problem with air power? What about the
IAF warning against splitting it into ‘penny packets’? Is air power an adjunct?

Armies and navies will see air power as an adjunct, history being the reason. Analysing the
experience of the United States, the greatest exponent of air power in history, the air power theorist
Tami Davis Biddle wrote in 2019 that ‘aerial bombing cannot control the ground. It is
fundamentally a coercive activity in which an attacker seeks to structure the enemy’s incentives —
using threats and actions to shape and constrain the enemy’s options, both perceived and real. It is
an important and much-utilized military instrument for both deterrence and compellence. However,
its ability to produce results varies, and students of strategy must understand the circumstances
under which it is more or less likely to achieve particular results or political ends’
(https://bit.ly/3iHHrza). Holding and controlling land or water is essential in conflict. From
Vietnam to Afghanistan, air power failed to deliver the promised results to the U.S. But everyone
acknowledges how greatly air power can aid victories though.

Issues before the IAF

Media reports suggest that counting even ageing aircraft, the IAF is 25% short on fighter
squadrons. A pan service shortage of about 400 pilots, almost 10% of their authorised strength,
further aggravates this. Therefore, the IAF has a point when it warns against splitting assets, for,
there may be nothing much to split. Whether now, or in any future joint arrangement, the service
chief is responsible for the operational availability of assets. He alone will be blamed for failures.
So he must protest with all his might. Vulnerabilities should be known to all stakeholders. When
the U.S. Navy faced a budget cut in 2015, Admiral Jonathan W. Greenert, Chief of Naval
Operations told the Senate that ‘(if the budget gets cut) more ships and aircraft (will be) out of
action when in battle, more sailors, Marines and merchant mariners (will be) killed, and (there will
be) less credibility, to deter adversaries and to assure allies in the future’ (https://bit.ly/2TxL1TJ).
But shortage alone is not at the core of the IAF’s objections. It is also the prospect of operational
plans for the IAF being made outside the service.

Finding common ground

A common understanding of the nuances of military air power is the key. Towards this, it has to
be accepted that others too understand air power. The 67-year-old naval air arm figures among the
top 10 air forces of the world. With the experience of operating almost every kind of aircraft the
IAF operates, and with the benefits of the operational wisdom borne of the harsh integrity of the
supremely tough aircraft carrier and other small deck operations, the naval leadership understands
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air power. This applies to the Indian Army too, in its own way. Confidence needs to be developed
that rightly staffed apex joint organisations can draw up professional operational plans for air
power. This will need some effort in the short term towards enhancing professional military
education though, at the staff level.

Synergy and hurdles

With dwindling budgets, a steadily deteriorating security situation and the march of technology,
the armed forces understand the need to synergise. But natural human faults interfere. For instance,
different services do not co-exist well where they are colocated. Bitter fights over land, buildings,
facilities, etc. mar optimal operational synergising. Then there is the issue of giving each other the
best, or of wanting to be with each other. The Andaman and Nicobar Command suffered from the
lack of a substantial operational charter, and the services not positioning appropriate personnel or
resources there. Moreover, as a joint tenure did not benefit career, no one strove for it. The U.S.,
when faced with the same problem, made joint tenures mandatory for promotions. Steamrolling
with decrees is useful in such areas.

Major reorganisations must strictly follow the sequence of written concepts, their refinement
through consultation, simulation or table top war gaming, field evaluation and final analysis before
implementation. This would help address command and control, asset adequacy, individual service
roles, operational planning under new circumstances and the adequacy of joint structures. Who gets
to lead what also matters. The Western Command between the Indian Army and the IAF, the
Northern Command with the Indian Army, Maritime Command with the Indian Navy and the Air
Defence Command with the IAF may be an acceptable formula.

What is needed

As we hurtle towards inevitable reorganisation, some specifics are required. The first is the need
for a comprehensive National Security Strategy to guide the services develop capacities required in
their respective domains. The second is the need to transform professional education and inter-
service employment to nurture genuine respect for others. The third is that the armed forces must
resolve their differences among themselves, as the politicians or bureaucrats cannot do it. The
fourth is to ensure good quality staff, in adequate numbers, at apex joint organisations, to reassure
individual services and those in the field that they are in safe hands. The fifth is the acceptance of
the fact that what works for other countries need not work for us. We may need tailor-made
solutions which may need more genuine thinking. For genuine military jointness, a genuine
convergence of minds is critical. Decrees have limitations.

(Commodore G. Prakash, a Nau Sena Medal recipient, served the Indian Navy for 35 years. He is a
specialist in aviation and anti-submarine warfare)
https://www.thehindu.com/opinion/lead/getting-indias-military-convergence-formula-
right/article35529115.ece
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India set to bring an easy drone framework

Government also intends to create a trade body
By Ramesh Vaidyanathan / Mansi Singh

Drones have come into focus since the recent drone attack on the Indian Air Force base in
Jammu.

India’s first set of drone regulations came out in 2018 in the
form of Civil Aviation Requirements. These requirements could
not be fulfilled because the government’s ambitious online
platform for monitoring drone operations, Digital Sky, remained
inoperative.

Then, in March 2021, the government introduced ‘UAS Rules
2021’ that faced a lot of backlash from stakeholders as it entailed
a multi-level licensing and fee payment system for almost every
kind of drone-related activity.

. e - . The Drone Rules, 2021 aim to strike a
Taking such criticism into account, the government has NOW halance between safety and ease of

released the updated Drone Rules, 2021 for public consultation, operations- Getty Images/iStockphoto
which will replace the UAS Rules 2021. The last date for public comments is August 5, 2021.
What has changed?

Coverage of drones under the new rules has increased from 300 kg to 500 kg. This will cover
drone taxis also.

Many of the approvals required previously — such as unique authorisation number, unique
prototype identification number, certificate of conformance, certificate of maintenance and import
clearance, to name a few, are not required now.

Digital sky platform shall be developed as a business-friendly, single-window online system.
There will be minimal human interface; most permissions will be self-generated.

Interactive airspace maps with green, yellow and red zones will be displayed on the digital sky
platform. The ‘Yellow Zone’, flying over which requires permission of the air traffic control
authority concerned, has been reduced from 45 km to 12 km from the airport perimeter.

Security clearance is not necessary for registration, license. No need for pilot licence for micro-
drones. Unlike the previous rules, there are no restrictions now on drone operations by foreign-
owned companies registered in India. The draft rules propose to reduce fee to nominal levels,
delinking fee from the size of the drone. The maximum penalty is X1 lakh. This, however, excludes
penalties for violations of other laws.

The government also intends to create a trade body called the Drone Promotion Council,
involving industry and academic experts for policy advice, to foster a business-friendly regulatory
regime.

Built on the premise of trust, self-certification and non-intrusive monitoring, the Drone Rules,
2021 aim to strike a balance between safety and ease of operations. The Drone Rules, 2021 are far
simpler than the UAS Rules, 2021 and they will not just help promote the use of drones but also
focus on the development of technologies that address the threat posed by rogue drones.

(The authors are Managing Partner and Senior Associate, respectively, at Advaya Legal, a
Mumbai-based law firm)
https://www.thehindubusinessline.com/business-laws/india-set-to-bring-an-easy-drone-
framework/article35526661.ece
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Tata-Boeing JV delivers 100th Apache

fuselage in just three years

TBAL delivered its first Apache fuselage in May 2018
and in three years has made its 100th delivery
By Ajai Shukla

New Delhi: Tata Boeing Aerospace (TBAL), a joint venture (JV) between The Boeing
Company and Tata Advanced Systems (TASL),
announced on Friday the delivery of the 100th fuselage
it has fabricated for the AH-64 Apache combat
helicopter.

TBAL fabricates the fuselages in Hyderabad. They
are then transported to Boeing’s AH-64 Apache
integration line in Mesa, Arizona, in the US, where
they are assembled into fully built helicopters and
shipped out to Apache customers around the globe.

TBAL, Boeing’s first equity JV in India, is the result
of a 2015 partnership agreement with TASL. Spread
over 14,000 square meters, the state-of-the-art manufacturing facility is being expanded, says
Boeing.

A new production line will begin manufacturing complex vertical fin structures for the Boeing
737 family of airplanes. The production line will utilise cutting-edge robotics and automation
technology in manufacturing, said a senior TASL executive.

“The achievement of 100th fuselage delivery for AH-64 within three years of the facility being
operational... places the Telangana facility as part of the global supply chain for Apache
helicopters. Further, it underlines our indigenous manufacturing capability to produce cutting-edge
technology and quality defence equipment in the country,” said Sukaran Singh, chief of TASL.

TBAL delivered its first Apache fuselage in May 2018 and in three years has made its 100th
delivery. The Apache fuselage and other secondary structures supplied by TBAL account for 90
per cent of the structure of the Apache.

About 90 per cent of the parts utilised in manufacturing the Apache fuselage are indigenous.
The majority of them are being built in another Tata unit in Hyderabad, said TABL.

TBAL posted a revenue of Rs 280 crore in 2020-21, which was achieved by doubling the
number of Apache fuselages built at Hyderabad. It expects to ramp up Apache fuselage deliveries
in this financial year.

https://www.business-standard.com/article/current-affairs/tata-boeing-jv-delivers-100th-apache-fuselage-
in-just-3-three-years-121072301609 1.html
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Indian scientists discover materials
that self-repair mechanical damages

New materials may soon make it possible for damaged electronic components, such as in space
crafts, to mend themselves. The materials recently developed by ® -
scientists can repair their own mechanical damages with the
electrical charges generated by the mechanical impact on them.

Devices that we use daily often break down due to
mechanical damage, forcing us either to repair or replace them.
This decreases the life of the equipment and increases
maintenance costs. In many cases, like in space crafts, human
intervention for restoration is not possible.

Keeping such necessities in mind, researchers from the Indian
Institute of Science Education and Research (IISER) Kolkata,
teaming up with IIT Kharagpur, have developed piezoelectric
molecular crystals that repair themselves from mechanical
damages without need for any external intervention.
Piezoelectric crystals are a class of materials that generate electricity when it undergoes a
mechanical impact.

The piezoelectric molecules developed by the scientists called bipyrazole organic crystals
recombine following mechanical fracture without any external intervention, autonomously self-
healing in milliseconds with crystallographic precision.

In these molecular solids, due to the unique property of generating electrical charges on
mechanical impact, the broken pieces acquire electrical charges at the crack junction, leading to
attraction by damaged parts and precise autonomous repair. This research supported by the
Department of Science and Technology, Gol via Swarnajayanti Fellowship to CM Reddy and
Science and Engineering Research Board (SERB) research grants has been published in the journal
‘Science’ recently.

This methodology was initially developed by the 1ISER Kolkata team led by Prof. C Malla
Reddy, a recipient of Swarnajayanti fellowship (2015) given by the Department of Science &
Technology, Gol. Prof. Nirmalya Ghosh of IISER Kolkata, a laureate of the Society of Photo-
Optical Instrumentation Engineers (SPIE) G.G. Stokes Award in Optical polarization 2021, used a
custom-designed state-of-the-art polarization microscopic system to probe and quantify the
perfection of the piezoelectric organic crystals. These materials with perfect internal arrangement
of molecules or ions are called ‘crystals’, which are abundant in nature.

The IIT Kharagpur’s team, Prof. Bhanu Bhusan Khatua and Dr. Sumanta Karan studied the
performance of the new materials for fabricating mechanical energy harvesting devices. The
material may find application in high-end micro-chips, high precision mechanical sensors,
actuators, micro-robotics, and so on. Further research into such materials may eventually lead to
the development of smart gadgets that self-repair cracks or scratches.
https://pib.gov.in/PressReleasePage.aspx?PRID=1738607
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Gaganyaan: More than 2 uncrewed

missions on cards

By Chethan Kumar

Bengaluru: The Indian Space Research Organisation (Isro), whose initial plan was to launch two
uncrewed missions before the human spaceflight carries astronauts to Low Earth Orbit (LEO) as
part of the Gaganyaan programme, may carry out more uncrewed launches.

The national-level Gaganyaan Advisory Council (GAC) will take a final call on how many
uncrewed missions Isro may need to carry out after it evaluates data from the first two missions. As
reported by TOI last week, the first uncrewed mission is now unlikely before June 2022, and Isro
won’t be sending the life support systems for tests.

Isro chairman K Sivan told TOI: “...We may need to carry out more than two uncrewed
missions. The GAC has advised that the first uncrewed mission should be carried out as soon as
possible. Based on how the systems perform during the first and the second uncrewed missions and
evaluation of the data, the GAC will decide if we need more missions before the astronauts are
sent.”

7-14 Orbits only?

Also, no final decision on how long the astronauts would eventually spend in LEO as part of the
first mission has been taken yet. A source from the Gaganyaan team said that they might only do
“seven orbits”, or at best, “fourteen”.

Any satellite in LEO can do around 14 orbits in a day — which means the Indian astronauts may
just spend one day in space. “The preparations (development of systems) are to keep astronauts in
space for a week. However, we may be a bit more cautious on the first mission. That said, no
decision has been taken yet on how long they will spend there,” Sivan said.

Arabian Sea, Bay of Bengal Both Options

Further, Isro is looking at both the west and east coast options for the landing of the orbital
module upon its return. Sources said that plans are being drawn up for landing on both seas but the
landing could eventually happen in the Bay of Bengal.

“The Arabian sea is less rough compared to the Bay of Bengal, but the latter has better
infrastructure for recovery of the module given that the landing would take place closer to Port
Blair. At this juncture, we’re keeping both options open,” Sivan said.

40 Ground Stations & 2 Satellites

Also, Isro will be using at least 40 ground stations — Indian and those belonging to other
countries — to track astronauts when they travel around Earth aside from launching two relay
satellites.

“Generally we only need a handful of stations to track our satellites. But for the human mission
the entire orbit needs to be tracked, so we have already tied up with 40 stations around the world,”
Sivan said.
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He added that these stations would still cover only 40% of the module’s orbit around Earth and
the remaining 60% will be covered by the two relay satellites Isro will launch. “The first of these
satellites will be ready by March-April next year and the second one by the time we launch the
second uncrewed mission,” Sivan said.
https://timesofindia.indiatimes.com/india/gaganyaan-more-than-2-uncrewed-missions-on-
cards/articleshow/84738013.cms
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After six-month delay, start-up targets
satellite launch in October

The earth observation satellite developed by the Indian start-up Pixxel will target an October
launch with Indian Space Research Organisation mission, a company official said on Sunday
By Anonna Dutt

New Delhi: The earth observation satellite developed by the Indian start-up Pixxel will target an
October launch with Indian Space Research Organisation mission, a company official said on
Sunday. The satellite was to be launched aboard the PSLV-C51 mission in February this year but
the company had to back out due to a last minute glitch in the software.

“There was a problem with GPS acquisition and logging in the satellite which we were able to
resolve in a couple of days. But we had missed the window to ship the satellite to ISRO launch site.
The satellite is completely ready and we used the time to do another round of testing. We were
waiting for the next opportunity that ISRO mission would go to the orbit we need. We will be
launching the satellite in October,” said Awais Ahmed, founder and CEO of the company
(incorporated as Sygyzy).

The work on the second satellite, in a planned constellation of 36, is also 60% complete and is
likely to be launched in December. “We have been working on two more satellites in parallel; they
are 30% complete and will be launched next year,” said Ahmed.

The company aims to complete the constellation of hyperspectral satellites by 2023.

This would be first satellite by an Indian start-up; barring the satellite of the non-profit
SpaceKidz India that was launched as per a non-commercial agreement by ISRO on PSLV C51
mission in February. The PSLV C51 mission carried on board a three-satellite system developed by
an industry consortium and SindhuNetra by DRDO for monitoring the Indian Ocean Region.

Pixxel is designing the world’s highest resolution hyperspectral imaging satellites that can
provide 10 to 50 times more detailed information. “A normal phone camera works in the visible
RBG range, whereas something like a night goggle works in the infrared range. A hyperspectral
image can capture data in both visible and infrared spectrum thereby providing great details,” said
Ahmed. Explaining it further, he said, “If we take agriculture for example, our satellite will be able
to provide granular data on not just the health of soil but the nutrients present in it. It will be able to
identify the crop. It will be able to tell whether the crop has been under-irrigated or over-irrigated
from soil moisture data.”

After a break of over four months due to the second wave of the pandemic, ISRO is targeting a
launch next month of its own earth observation satellite GISAT 1 (also known as EOS-3 as per the
new nomenclature). The satellite launch was postponed last year after a technical glitch and then
later because of the ongoing pandemic.

Ahmed said that the opening up of the space sector last year was a great help for start-ups like
his. Pixxel had initially planned launches with the Russian space agency and had to get the testing
done in Netherlands.
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“Testing a satellite in another country is expensive and time consuming. Once the space sector
was opened up in the country, we wanted to go with ISRO for the launch. What was better, we
were able to use the ISRO satellite testing facility in Bangalore. This was the first time that their
testing facility was opened up for a commercial satellite. Not only did we get the facility, which
would have been expensive to set up. We also got the expertise of scientists who have been testing
all ISRO satellites,” said Ahmed.
https://www.hindustantimes.com/india-news/after-six-month-delay-start-up-targets-satellite-launch-in-
october-101627237587576.html
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A curvy and shape-adaptive imager

based on printed optoelectronic pixels

By Ingrid Fadelli

Curved imagers that can adjust their shape could have many valuable applications, for instance,
aiding the development of more advanced =
medical imaging tools and cameras. Most
existing flexible curvy imagers, however, are
either not compatible with tunable focal
surfaces or can only capture images with low
resolutions and pixel fill factors.

Researchers at University of Houston and
University of Colorado-Boulder have recently designed and created a curvy and shape-adaptive
imager with high pixel fill factors. The new imager, presented in a paper published in Nature
Electronics, was fabricated by transferring an array of ultrathin silicon optoelectronic pixels with a
kirigami design onto curvy surfaces, using a technique known as conformal additive stamp
printing.

"Curvy imaging sensor-based cameras, such as a human-like eyeball composed of retina and a
lens, hold great promise for many critical applications,” Cunjiang Yu, one of the researchers who
carried out the study, told Phys.org. "Nonetheless, the development of such cameras entails many
technical challenges, for instance associated with high pixel fill factor and shape tunability, two
features that are necessary to capture clear images without optical aberration.”

The objective of the recent study by Yu and his colleagues was to overcome the technical
challenges previously encountered when trying to develop curvy and shape-adaptive imagers. In
contrast with conventional digital cameras, in fact, curvy imaging sensors typically require
multiple and complex lens combinations to take clear and high-resolution images.

The curvy imager developed by the researchers is inspired by the shape of human eyeballs. Just
like a human eyeball, in fact, curvy cameras should be made of a curvy and shape adaptive imaging
sensor array and a lens.

"Creating curvy imagers using conventional or existing technologies can be highly challenging,"
Yu explained. "The key novelty of our curvy imager is the novel, reliable and robust
manufacturing technology, named conformal additive stamp (CAS) printing, which was invented
by my research group.™

First, Yu and his colleagues used mature microfabrication processes to create a planar shaped,
very thin 32 x 32-pixel imaging sensor array, following a kirikami design (i.e., a variation of the
Japanese art of origami that also involves cutting paper to create 3D objects, rather than just

Credit: Rao et al.
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folding it). Subsequently, the researchers used a technique called CAS printing to create curvy
imagers with desired shapes.

"The focal length of the lens and the curvature of the imaging sensor (or imager) can be tuned
accordingly, to achieve adaptive optical focus and reduce aberration for imaging far and near
objects, which even exceeds the capability of the human eye, since the human retina does not offer
a similar level of tunability,” Yu said.

The curvy imager exhibits a fill factor of 78% before stretching and can maintain its electrical
performance under a 30% biaxial strain. In the future, it could have a number of valuable
applications, for instance aiding the development of more advanced and better performing
endoscopes, retinal prostheses, night vision goggles, artificial compound eye cameras and fisheye
cameras. "Our work paves way to achieve curvy, shape tunable adaptive/tunable imager with high
pixel fill factor to guarantee imaging capture with high quality and low optical aberration,” Yu
said. "Our future research will be aimed at developing other high-performance imaging sensor
pixels and arrays, and the aforementioned camera devices."

More information: Curvy, shape-adaptive imagers based on printed optoelectronic pixels with a
kirigami design. Nature Electronics(2021). DOI: 10.1038/s41928-021-00600-1

Journal information: Nature Electronics
https://phys.org/news/2021-07-curvy-shape-adaptive-imager-based-optoelectronic.html

A new theory to explain the
transparency of metallic oxides

The electrons of some metal oxides, due to their large effective mass when coupled with the
ionic lattice of the material, cannot follow the electric field of light and allow it to pass through the
material. Transparent and conductive materials are
used in smartphone touch screens and solar panels for
photovoltaic energy.

Researchers from the Institute of Materials Science
of Barcelona (ICMAB-CSIC), propose a new theory
to explain the transparency of metal oxides, which
are used in the touch screens of smartphones and
tablets as well as on the solar cells used in
photovoltaic energy. Scientists point out that the A collection of stromtium and vanadiom oxide
effective mass of electrons in these types of materials (srvo3) metallic films of increasing  thickness.
is large due to the formation of polarons or couplings Credit: ICMAB-CSIC
between the electrons in motion and the ionic lattice of the material, which is distorted around it.
These electrons cannot rapidly oscillate following the electric field of light and let it pass rather
than reflect it. Until now, the accepted theory to explain this transparency pointed to the
interactions between the electrons themselves. The study has been published in the journal
Advanced Science.

Materials, in general, are transparent to visible light when light photons cannot be absorbed by
the material and pass through it without being interrupted by interactions with electrons. The
presence of free charges (electrons) is a fundamental characteristic in metals, which are conductors
by nature. In these materials, the electrons, under the influence of the electric field of light, are
forced to oscillate, and they radiate light at the same frequency as the receive light. This means that
metals tend to shine, because they reflect the light that reaches them. In addition, this makes them

Sat, 24 July 2021

41


http://dx.doi.org/10.1038/s41928-021-00600-1
https://phys.org/journals/nature-electronics/
https://phys.org/news/2021-07-curvy-shape-adaptive-imager-based-optoelectronic.html

opaque, since light does not pass through them. In some materials, electrons are heavier, and
cannot follow the oscillations caused by the electric field of light as quickly, and cannot reflect it,
but let it pass through the material without interacting; the material is then transparent.

Looking for alternatives

Touch screens in smartphones and tablets are made of a transparent and conductive material.
Most of them are made of indium tin oxide (ITO), a material that is a semiconductor. This material
is also used in solar panels, in LEDs, in LED or OLED liquid crystal displays, and even in the
coatings of aircraft windshields. But indium is a very rare metal. In fact, with the high production
of touch screens and the expansion of photovoltaic energy, it is estimated that it will be finished
before 2050. Hence the importance of finding substitutes. Researchers at ICMAB-CSIC have
studied thin films of the metal oxide strontium and vanadium oxide. What they have found is that
thin layers of this metallic material, surprisingly, are transparent, something that would have to be
related to a large effective mass of its free electrons.

"We think that the increase in the effective mass of the electrons is due to their coupling with the
crystal lattice. The electrons of strontium and vanadium oxide and, in general, of metal oxides,
move in a matrix of ions (positive and negative). This lattice deforms with the moving electron and
this distortion moves with it. It would be like an electron dressed in a distortion of the lattice
moving through the material. This coupling between the electron and the lattice is called a polaron
and it is heavier than the free electron, so the effective mass of the electron is greater, which would
explain the transparency of the material to visible light since it cannot follow the oscillations of the
electric light field and lets it pass through,” explains Josep Fontcuberta, CSIC researcher at
ICMAB-CSIC and leader of this study.

This new model breaks with the paradigm established so far in the field of condensed matter
physics; Coulomb interactions between electrons were accepted to govern the properties of metal
oxides. Instead, this new theory proposes that the interaction between electrons and the ion lattice
plays a crucial role.

The study contains a comprehensive and unprecedented analysis of some of the electrical and
optical properties that are described by the polaron scenario. "In previous studies it had been seen
that there could be a relationship, but it had never been analyzed in depth. Furthermore, apart from
checking the theory in strontium and vanadium oxide, it has been analyzed in other metallic oxides
and in some doped insulators, and their predictions have been found to be true,” explains
Fontcuberta.

"This study, among other things, is the result of a very exhaustive characterization of the
electrical and optical properties of dozens of thin layers of the material in question. It is also the
result of a very careful analysis of the data, which has revealed some discrepancies with scenarios
and theories established long ago. The patient and meticulous work of Mathieu Mirjolet, ICMAB
predoctoral researcher, has made this possible. I do not know if it has been the most relevant
discovery of my career, since | do not know what is still to come, but I can assure you that it is one
that best ways to illustrate my genuine pleasure in looking at science and life from another point of
view," adds Fontcuberta.

These results come from a collaboration between ICMAB researchers Josep Fontcuberta and
Mathieu Mirjolet, from the MULFOX group, with researchers from the University of Santiago de
Compostela (Spain), the University of Freiburg (Germany) and the University of Frankfurt
(Germany).

More information: Mathieu Mirjolet et al, Electron—Phonon Coupling and Electron—Phonon Scattering
in SrVOs, Advanced Science (2021). DOI: 10.1002/advs.202004207

Journal information: Advanced Science
https://phys.org/news/2021-07-theory-transparency-metallic-oxides.html
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Generation and application of the high-Q
resonance in all-dielectric metasurfaces

In a new publication from Opto-Electronic Advances, researchers led by Professor Liu Yan from
Xidian University, China and Professor Gan Xuetao from Northwestern Polytechnical University,
China, consider generation and application of the high-Q resonance in all-dielectric metasurfaces.

Metamaterials are artificial composite
electromagnetic  structures  consisting  of
subwavelength units, which can realize
efficient and flexible control of the

electromagnetic waves. Metamaterials are an
emerging research area for optoelectronics,
physics, chemistry and materials, due to their
novel physical properties and potential
applications.

With the development in the fabrication of
nanostructures, all-dielectric metasurfaces have
attracted much research attention because of
their high efficiency and low loss. However,
metasurfaces based on traditional optical
materials (such as silicon) can only support
relatively low Q resonances, limiting their
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BIC-supporting metasurfaces can achieve the high-Q

applications in lasing action, sensing, and
nonlinear optics. A recently emerged concept of
bound states in the continuum (BICs) provides
a new solution to overcome this problem. The
concept of BICs was first introduced in

resonance. The Q factor can be controlled by changing the
size of the introduced defect and further this relationship
can be adjusted by the proposed design (bottom left). By
optimizing the dimensions of the structures, a high-Q
resonance can be easily achieved and the THG signal can be
enhanced significantly. Credit: Compuscript Ltd

quantum mechanics. It represents a wave phenomenon of modes, which have the energy lying in
the delocalized states inside the continuum. The BIC-supporting metasurfaces can achieve
controllable high-Q resonance, which can extend their applicability to the devices requiring sharp
spectral features.

The authors of this article propose a Si metasurface based on symmetry-broken blocks, which
can achieve the high-Q resonance. Nanoparticles made of conventional materials can only support
a relatively low quality factor. The concept of BIC provides a new solution to overcome this
problem. This concept firstly appears in quantum mechanics, where a true BIC is a mathematical
abstraction with infinite Q factor. In this work, symmetry breaking is introduced into the
symmetric periodic structure and the ideal BICs turn into the leaky mode with a high Q factor. At
the same time, the Q factor of the resonance can be controlled by varying the size of the introduced
defects. In addition, by changing the design proposal, the relationship between the Q factor and
defect size can also be adjusted. A high-Q resonance can be easily realized in this way and the
nonlinear optical effect of the structure can be obviously enhanced at the resonance.

The research reported in this article paves a way to manipulate BICs and realize high-Q dynamic
resonances, which constitutes a significant step towards the development of high-Q resonant
photonic applications. innovative and advanced optical technologies.

More information: Cizhe Fang et al, High-Q resonances governed by the quasi-bound states in the
continuum in all-dielectric metasurfaces, Opto-Electronic ~ Advances (2021). DOl
10.29026/0ea.2021.200030
https://phys.org/news/2021-07-application-high-g-resonance-all-dielectric-metasurfaces.html
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COVID-19 Research News

O Hindhustan Times
Sun, 25 July 2021

Elderly Covid patients prone to low
sodium level: AIIMS Patna study

Roughly 14% of the elderly patients, above 60 years of age,
sampled for the research, suffered from hyponatremia
By Ruchir Kumar
Elderly Covid-19 patients, especially those with co-morbidity and showing signs of
disorientation, need to be promptly hospitalised and checked for fall in sodium level. If left
unchecked, it can be fatal, said a prominent surgeon.

Low sodium level or hyponatremia, which is a
common electrolyte abnormality in such patients, if
unchecked, may lead to brain oedema (fluid build up
around brain) and can be fatal, says Dr Utpal Anand,
associate professor and head, department of
gastrointestinal surgery at the All India Institute of
Medical Sciences (AIIMS), Patna.

Dr Anand has done scientific research based on
case ana|ysis of 500 e|der|y Covid-19 patients Dr Anand has done scientific research based on case
admitted at AIIMS, Patna. His finding, which forms a analysis of 500 elderly Covid-19 patients admitted at

. o AIIMS, Patna. (HT Photo)
case series, has been recently accepted for publication
in the Medical Journal Armed Forces India (MJAFI), a PubMed-indexed journal.

Dr Anand says that excessive secretion of antidiuretic hormone due to stress in Covid-19
patients leads to fall in sodium level, known as the Syndrome of Inappropriate Antidiuretic
Hormone (SIADH), causing hyponatremia in Covid-19 patients. His research found that SIADH is
not the only cause of hyponatremia.

“Hyponatremia in Covid-19 can be multifactorial, due to co-existent abnormalities like diabetes
and hypocortisolism, a disorder in which the adrenal glands don’t produce enough hormones.
Associated pneumonia, respiratory failure and stress in patients with coronavirus can also lead to
hyponatremia,” says Dr Anand.”

He also found that roughly 14% of the elderly patients, above 60 years of age, sampled for the
research, suffered from hyponatremia. So, if the elderly under home isolation with mild Covid-19
infection demonstrate any alteration in behaviour or consciousness, Dr Anand advises urgent
hospitalisation and prompt evaluation of their serum sodium.

“A proper clinical evaluation and interpretation of laboratory parameters like urine osmolality,
plasma osmolality, cortisone level, thyroid hormone level, sugar level and lipid profile are
important in management of hyponatremia associated with Covid-19. This will help to identify
multiple contributing factors so that a targeted treatment strategy can be instituted in order to avoid
serious consequences,” he adds.

https://www.hindustantimes.com/lifestyle/health/elderly-covid-patients-prone-to-low-sodium-level-aiims-
patna-study-101627122494246.html
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