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Astronautical Society of India confers Aryabhata
Award to Secretary DDR&D and Chairman DRDO,
Dr G Satheesh Reddy

Key Highlights:

e Dr G Satheesh Reddy is a pioneer in the area of R&D of advanced avionics, navigation and
missile technologies

e Dr Reddy is an institution builder and has set up mechanisms to establish robust defence
development and production ecosystem

Secretary DDR&D and Chairman DRDO Dr G Satheesh Reddyhas been conferred the
prestigious Aryabhata Award by Astronautical Society of India (ASI) for his outstanding life-time
contribution to the promotion of astronautics in India. The award function was held on October 09,
2021 at UR Rao Satellite Centre Bangalore with participants joining virtually from across the
ISRO, DRDO and other academic institutions.

Dr G Satheesh Reddy is a pioneer in the area of R&D of advanced avionics, navigation and
missile technologies. He has contributed immensely to strategic and tactical missile systems and
helped the country become self-reliant in critical defence technologies. He is an institution builder
and has set up mechanisms to establish robust defence development and production ecosystem.
Due to his persistent effort, defence research in academic institutes is accelerating towards higher
technology readiness level.

The ASI is engaged in the dissemination of technical and other information related to
astronautics by conducting technical meetings, bringing out technical publications and organising
exhibitions.
https://pib.gov.in/PressReleasePage.aspx?PRID=1762578
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Raksha Rajya Mantri Shri Ajay Bhatt visits

Defence Electronics Applications Laboratory
Key Highlights:
o Appreciated efforts of the lab in developing state-of-the-art communication and surveillance
systems and technologies
o Lauded efforts of DEAL towards the social responsibilities including setup of COVID-19
related support

Raksha Rajya Mantri Shri Ajay Bhatt visited Defence Research and Development Organisation
(DRDO) premier lab, Defence Electronics Applications Laboratory (DEAL) in Dehradun on
October 08, 2021.

Director of DEAL Shri P K Sharma briefed the Raksha Rajya Mantri about various ongoing and
planned projects and the production status of the products developed by the laboratory and users’
satisfaction.

During the visit, Shri Ajay Bhatt discussed the activities of DEAL at length and made several
suggestions towards encouraging private production units in Uttarakhand to boost local defence
manufacturing and also on induction policy of products developed by the DRDO.

The Raksha Rajya Mantri was demonstrated the products and technologies developed by the
DEAL for the Armed Forces. This included SDR, GSAT-6 terminals, Troposcatter Modem, HD-
VLF communication system and Data Links for RUSTOM-II MALE UAV and AEW&CS.

Shri Ajay Bhatt appreciated the efforts of laboratory in developing state-of-the-art
communication and surveillance systems and technologies. He also lauded the efforts of the DEAL
towards the social responsibilities including setup of COVID-19 related support, communication
support during natural calamities, providing internship to engineering graduates and post graduates,
organising webinars with universities, and showcasing of products developed by the laboratory for
general public at various occasions. He also planted a sapling on the campus of the laboratory.

https://pib.gov.in/PressReleasePage.aspx?PRID=1762410
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DRDO conducts All India official language,
Scientific and technical seminar

Key Highlights:

o Objective to promote use of Hindi in official activities including scientific and technical

works.

o ‘Test and Evaluation of Defence Products: The Necessity and Achievements’ was the theme

of the seminar

« Role of Missile Technology in Indian Defence Scenario, Role of Science & Technology in
Nation Building and Effect of COVID-19 on mankind among subjects discussed
Integrated Test Range (ITR) Chandipur, a premier laboratory of Defence Research and

Development Organisation (DRDO) organised All India
Official Language, Scientific and Technical Seminar on
October 06-07, 2021. The seminar was formally
inaugurated by Member of Parliament and Chairman,
Standing Committee on Defence Shri Jual Oram.

Every year, a DRDO laboratory is entrusted with the
responsibility of hosting this seminar on Rajbhasha with
an objective of promoting use of Hindi in official
activities including scientific and technical works. This
year, the seminar was hosted by ITR with the theme ‘Test
and Evaluation of Defence Products: The Necessity and
Achievements’. A number of relevant subjects like Role

*‘wmr
337% zJH qr.»—na.HT'TrlgtHL

06 - 07 F974v 2021

=WN 180

of Missile Technology in Indian Defence Scenario, Role of Science and Technology in Nation
Building, Hindi and us, Natural resources, Healing with Yoga and Effect of COVID-19 on
mankind were covered during the seminar. Articles in Hindi on the above subjects have been

contributed by DRDO employees from different laboratories.

In his address, Shri Jual Oram lauded the effort of DRDO in promoting Hindi in official
activities. He stressed on preserving the cultural heritage through promoting use of regional
languages. Officers and staff of DRDO laboratories across the country participated in the seminar.

https://pib.gov.in/PressReleasePage.aspx?PRID=1762132
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From HAL to Tatas, how Indian domestic
defence industry is wind beneath 1AF's wings

Companies have been developing new aircraft and technology in
an attempt to make the Indian Air Force more ‘aatmanirbhar’

On 8 October 1932, the Indian Air Force was launched with six officers and 19 soldiers trained
by Britain's Royal Air Force.

Today, 89 years later, the Indian Air Force is
celebrating its foundation day.

The 1AF has come a really long way since 1932,
from having just four Westland Wapiti 1A aircraft
initially to having a total of 1,262 aircraft as
recorded in January 2020. S e

And that’s not where it ends. Former IAF Chief | == = — -
Air Marshal RKS Bhadauria in early September had =———
said that the air force was looking at procuring 350
more aircraft over the next two decades.

But it’s taken a lot for the IAF to soar — with massive imports of aircraft and related-
technology to now putting emphasis on ‘aatmanirbhar’ Bharat, or self-reliant India.

A major importer

India is known to be a huge defence importer and according to the data on international arms
transfers released by the Stockholm International Peace Research Institute (SIPRI) it is the world's
second-largest arms importer, only topped by Saudi Arabia.

From 2016-2020, India accounted for 9.5 percent of the total global arms imports, the SIPRI
data revealed, adding that it had however, fallen by 33 percent between 2011-2015 and 2016-2020.

Reporting on the drop in imports, Air Marshal Anil Chopra (retired) had said that the data
clearly showed the country's drive towards Atmanirbharta is showing results. "India is finally at an
inflection point and the Indian defence industry is coming of age,” the director general, Centre for
Air Power Studies, was quoted as saying by the Hindustan Times.

Domestic industry

India has a domestic defence industry of which 80 percent is government-owned. The public
sector includes Defence Research and Development Organisation and its 50 labs, four defence
shipyards, five defence Public Sector Undertakings and 41 ordnance factories.

Despite these, India's target of 70 percent self-reliance in defence procurement is still to be
achieved. At present, India's self-reliance is hovering at around 35-40 percent.

*« DRDO

The DRDO has contributed greatly to the Indian Air Force and is undoubtedly one of the top
defence equipment manufacturing companies in India.

Recently, the IAF was handed over the first deliverable Firing Unit of Medium Range Surface to
Air Missile (MRSAM) System. Developed jointly by DRDO and Israel Aerospace Industries (1Al)
in collaboration with the Indian industry, the MRSAM (IAF) is an advanced network-centric
combat Air Defence System.

Terming the MRSAM, one of the best state-of-the-art missiles in the world, Defence Minister
Rajnath Singh said the weapon will prove to be a game-changer in the air-defence system.

The Tejas light combat aircraft built by Hindustan
Aeronautics Ltd. Image Courtesy: HAL



The DRDO is also developing a new airborne early warning and control aircraft using the
Airbus jets. The project is estimated to be worth Rs 11,000 crore, as per sources.

* Hindustan Aeronautics Ltd (HAL)

HAL, the state-owned company, is known for manufacturing some very competitive aircraft and
helicopters, including ‘Light Combat Aircraft’, ‘Chetak’, and ‘Cheetah’.

In February, the government sealed a Rs 48,000 crore deal to procure 83 Tejas light combat
aircraft from HAL, in the biggest ever indigenous defence procurement programme.

It also announced that it would be developing a 10-12 tonne attack helicopter by 2027, which
would be India's answer to America's Apache chopper.

 Bharat Electronics Ltd

Established in 1954, BEL has core competencies in the area of radars and weapons systems,
sonars and Electro-Optics.

The company is responsible for developing the Surface-to-Air-Akash Missile System, which
was inducted into the IAF in July 2015.

» Bharat Dynamics Limited

Started in 1970, Bharat Dynamics Limited is another defence PSU spearheading the
government's '‘Aatmanirbhar’ objective. The Akash Weapons System is produced by them in
collaboration with BDL and DRDO.

Moreover, there are several private-run companies that have been extending support to the
Indian Air Force.

Just recently, India announced that it would be purchasing 56 C-295 medium transport aircraft,
replacing the ageing fleet of Avro-748 planes.

Tata Advanced Systems Limited would jointly execute this project with Airbus Defence and
Space under which 40 of the 56 planes would be assembled in India by TASL.

Kalyani Rafael Advanced Systems Ltd, a joint venture between Pune-based business giant
Kalyani Group and Israel-based Rafael Advanced Defence Systems Ltd, made big news when it
bagged its first order worth $100 million for manufacturing 1000 Barak-8MRSAM missile Kits for
the Indian Air Force.

Infrastructure giant Larsen & Toubro also contributes to the Indian Air Force. It supplies various
Ground Systems such as Platforms for Radar systems, SatCom equipment for C4l and multiple
weapon systems. Moreover, it has also been chosen to manage the armed forces' communications
network, ensuring bases across the country talk and exchange dates securely.

With inputs from agencies

https://www.firstpost.com/india/from-hal-to-tatas-how-indian-domestic-defence-industry-is-wind-beneath-
iafs-wings-10036781.html
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IAF Day 2021: from 83 Tejas aircraft to Akash
missiles, here's what the 1AF Is set to acquire

These recent defence deals will aid in protecting our
India’s airspace and strengthen the 1AF's capabilities

Every year, Indian Air Force (IAF) Day is celebrated on 8 October to commemorate the
establishment of the IAF as well as honour its contributions in strengthenlng the national securlty
of the country. The IAF came into existence as a supporting > <.
wing of the UK’s Royal Air Force in 1932 and will celebrate
its 89th Foundation Day this year. As the country celebrates
the achievements of the IAF, here is a look at the recent
defence deals that will benefit the organisation in protecting
our country's airspace:

24 Mirage 2000 aircraft: o N

The Indian government recently inked a deal to buy The IAF is set to acquire Akash missiles as
phased out Mirage 2000 aircraft from the French Air Force. per a Rs 499 crore contract signed with
The deal was signed “to improve the spares and airframe \Ef\ziﬁrfe%nggnr:ﬁolﬁgn'md' Image Courtesy:
capability to help improve the serviceability of the around 50
Mirage-2000s in the Indian fleet," according to a report in Business Standard. The contract has
been signed for the force to acquire 24 Mirage aircraft.

BDL Akash missiles:

The IAF is set to acquire Akash missiles, manufactured by Bharat Dynamics Limited (BDL), as
per a Rs 499 crore contract signed by the two in July this year. The missile, which has been test-
fired on several occasions, is capable of engaging aerial threats up to the maximum range of 25
kilometer and up to an altitude of 20 kilometre. The missile operates at a speed range of 1.8 to 2.5
Mach and is being manufactured for both the IAF and the Indian Army. BDL is considered the
prime production company under the country’s Integrated Guided Missile Development
Programme (IGMDP) and Akash Missile is considered to be one of the best missiles in its
category.

83 Tejas LCA:

The Union government signed a Rs 38,000 crore deal with state-run company Hindustan
Aeronautics Ltd to procure 83 Tejas Light Combat Aircraft (LCA) for the IAF in February this
year. The Tejas aircraft is a highly agile multi-role supersonic fighter aircraft. The single-engine
aircraft is capable of operating in high-threat air environments.

56 C-295 Airbus

The IAF is set to gain 56 C-295 medium transport aircraft as the government signed a deal with
Airbus Defence and Space, Spain, in September. The IAF fleet will receive 16 aircraft in flyaway
condition within 48 months, while a consortium of the Airbus Defence and Space and Tata
Advanced Systems Limited (TASL) will manufacture 40 planes in India within 10 years of signing
the contract. The C-295 transport plane will replace the IAF’s ageing fleet of Avro-748 planes. It
can also be used for tactical transport of up to 51 paratroopers or 71 troops.

Anti-drone technology:

The 1AF signed a contract of Rs 155 crore for Counter Unmanned Aircraft Systems (CUAS)
with Hyderabad-based Zen Technologies in September this year. This will be carried out in a 12-
month time frame, according to the company and is aimed at improving the IAF’s capabilities in
the anti-drone space.

https://www.firstpost.com/india/iaf-day-2021-from-83-tejas-aircraft-to-akash-missiles-heres-what-the-iaf-
is-set-to-acquire-10036961.html
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*APN NEWS

From 83 Tejas to 56 C-295 Airbus, here’s
how air arsenal is being bolstered by IAF

With countries around the globe ramping up the air defence ecosystem in order to get strategic
advances over their enemy, the Indian Air Force (IAF) recent defence details are the same shot
towards making India foolproof.

83 Tejas fighter jets

In a whopping 48,000 crore deal with state-run aerospace & defence company Hindustan
Aeronautics Ltd (HAL), the Indian government ordered 83 nght Combat Aircraft (LCA) Tejas for
the Indian Air Force in February this year.

Tejas is a single-engine, highly agile multi-role
supersonic fighter aircraft. The fighter jet has a
quadruplex digital fly-by-wire Flight Control System
(FCS) along with associated advanced flight control
laws.

The aircraft’s delta wing is designed for ‘air
combat’ and ‘offensive air support’ with
‘reconnaissance’ and ‘anti-ship’ as its secondary roles,
which allows the aircraft to operate in the high-threat E s =
air environment. Further, extensive use of advanced composites in the airframe prowdes a high
strength to weight ratio, long fatigue life, and low radar signatures to the aircraft.

56 C-295 Airbus

In a landmark 22,000 deal, the Indian Air Force is set to welcome Fifty Six (56) C-295
transport aircraft. Under the deal, which was recently inked by the Indian government with Airbus
Defence, Spain, the 1AF fleet will receive 16 aircraft in flyaway condition within the span of 48
months, while a consortium of the Airbus Defence and Space and Tata Advanced Systems Limited
(TASL) will manufacture 40 planes in domestically within 10 years of signing the contract.

Notably, the C-295 transport plane will replace the IAF’s aging fleet of Avro-748 planes and
transport will also be used for tactical transport of up to 51 paratroopers or 71 troops.

The Airbus C295 is a new-generation tactical aircraft in the light and medium segment. With its
robust and reliable versatility, the aircraft can be used for different missions in different
circumstances.

The multi-role C295 aircraft can operate worldwide under all weather conditions from desert to
maritime environments, from extremely hot to extremely cold temperatures.

24 Mirage 2000 aircraft

The Indian Air Force (IAF) is set to acquire 24 second-hand Mirage 2000 fighters, made by
French manufacturer Dassault Aviation. The Indian government recently inked a deal to buy
phased-out Mirage 2000 aircraft from the French Air Force.

The deal aims “to improve the spares and airframe capability to help improve the serviceability
of the around 50 Mirage-2000s in the Indian fleet.”

Akash missiles

Apart from fighter aircraft, the IAF is also set to acquire Akash missiles, manufactured by
India’s manufacturers of ammunitions and missile systems Bharat Dynamics Limited (BDL). The
%499 crore contract was signed by the two in July 2021.

The Akash missile has been test-fired on several occasions and is capable of engaging aerial
threats up to the maximum range of 25 kilometers and up to an altitude of 20 kilometers.

10



With the speed range of 1.8 to 2.5 Mach, the missile will be manufactured for both the IAF and
the Indian Army.

BDL is considered the prime production company under the country’s Integrated Guided
Missile Development Programme (IGMDP) and Akash Missile is considered to be one of the best
missiles in its category.

Anti-drone technology

Under the X155 crore pact, the Indian Air Force is also scheduled to induct Counter Unmanned
Aircraft Systems (CUAS) manufactured by Hyderabad-based Zen Technologies. This will be
carried out in a 12-month time frame, and the technology will improve the IAF’s capabilities in the
anti-drone space.

https://www.apnnews.com/from-83-tejas-to-56-c-295-airbus-heres-how-air-arsenal-is-being-bolstered-by-
iaf/

DOON
IZON.
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T&TT TS A oF Y S3E34T & Fraf Y gwar

2ERIeA, 09 JeeR (B.4.) 1 38 sy |31 Sierg W = & AgHYH 3R Qe dms (Sremdis) & uga
TTIRITET, R8T gtare e Srura T saterer (Sier) @1 ERT R 31 @R it A sty duR ek e
TUTTeT 3R teniferat i fdenfaa @t J vainemen & warat i TRTg-m &)

39 Hich U IHo1d g A S ohl Midfafdadl U= fawar € =i & |y gt s e fafmior &t ggan 3k swEs |
Froft 3cure 3aEal ol UicaTied Se ol gl I8 SIRSrS Fi ok T AR Jae] & fog &3 g3ma iRyl g0
Hids U= Bt & Aderer = Aesiaa Iaumst &t Ianea 3fiR IuhhT &l \HERT & |

IETT AT HAT hl T Tl oh [old Sied ehl AR A [AniAa Jaums! ok vienfifeat a1 wesi= favar man g+

QHEIHR, Side-21-6 effiae, giuihe AieH, Uadl-dIUeayth S9R HUTH! siiRe<ad-IEda gou gudt 3R 3R

Qi gee] Higd & foig 21 feies anfie o #5601 srora vg = sraryfAes SaR SR AR goredt sik dienfifeat

Tererra & g i=ITe & Al SR SR 4 S99 # Wgai i i i
https://doonhorizon.in/states/minister-of-state-for-defense-praises-drdo-worksphp/cid5439688.htm
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Air Force Day: I/« g1 3T erfdaeme,

By 3iTsq #Afor A913)
o YR Raw W @Ay HarSat 3 dAw B Fat RERIT RN, For-ger-TH & AR
N H THA|
o gt ' 3 BT ¥ RiweH & RFEaa arel vaed JN ATEEET Fort QoA F e #
aa

SAQR | T IgEYH R e d@ned & Fwf e 0 R dar fag g, St
AARTEIT HHT IR g2 o fordlt oft Juaevr, a5 3R SreHdl WR &g s9a géill 39 |
Ueh gl (ST SFRgade R T Q) g1, 94g 3R Idg § AR & H 984 g
T "arett’ (fohelt TR wTgR goiaRR) &F ST Agfdl gai-} @ ATgshidd UR ShiH el
&1 3Hh! Argehiad g fAHM & Iueor 98 HA | G&H g1 OF gl Udh UGl @l
Ueqor 2017 H dehielt= @A S0T St o |rA- feEgnt # fohar mar om) gg 250 Hier
<h! gl deh w18g He H HHaTe 8T Ul

dTehd H SgHATH! dgiasl... gHH1 bl gHladl o Aued & fag argd=m emdR iU+t drehd
7 sgomanft sgladt o @ 81 AT e & garfae sguditaa w9 [Affa g§-400
(S & ga1 d AR A arelt AaEd) Y 9re o Hiaw ag@ar | A o o gt
argEAT 114 Hedl-3el ThISex YaRshITE &t TaTfad @die @t ot it wer 38t 8138 A 39
sfear & aga aar fvar s

37d TEERI UR = 781 gt fAarsd -

Siawrgg dir a1 Rftg &5 7 g39F & g, deF a1 319 ed Suaul AR fiRA & fag
39 Aara @d 98 & oSt 3% et FdRa R | & e fear s g
ISR dlex WX 2019 # a7 7R IR & fog @t | Maga arft 13 o o= 4 8t
2016 ® Yo urfeheariT aied wR 97 Tiferai aarg s of|

Q¢ e vgE 7 oft Rerd 3R yrda ag@er wga e dud 3 g & e
fEfa efarRt &t dax @ar, St 7aT IuSRUT TG, IGEAT AU gRares dariar @t
de & [y I8 gia drd il el g, srenrer ufdeqd, 83 gadly, StaRsist &t
UHARTHUTH i STeg dTd fehdT SITQT|

https://www.patrika.com/national-news/air-force-day-drdo-prepared-energy-guided-weapons-durga-and-
kali-7110703/
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Alr warriors demonstrate formations to

commemorate 1971 Indo-Pak war victory

Six Hawk aircraft flew in an L-shape over the Hindon airbase to demonstrate the ‘Vinaash’
(destroyer) formation, signifying the Indian Air Force’s (IAF) significant victory during the
battle of Longewala in the 1971 war with Pakistan
By Peeyush Khandelwal

Six Hawk aircraft flew in an L-shape over the Hindon airbase to demonstrate the ‘Vinaash’
(destroyer) formation, signifying the Indian Air
Force’s (IAF) significant victory during the battle
of Longewala in the 1971 war with Pakistan.

The ITAF’s power packed air show, on the 4
occasion of the 89th Air Force Day, showcased a +
range of aircraft which flew in different formations | o+

to commemorate the 50th year of India’s victory h

over Pakistan during the 1971 war. The
participating Hawks were from the operational —

. it “Alpha’ hich is the same A Globemaster heavy lift aircraft followed by a team
conversion  uni p » W of nine aircraft from the ‘Suryakiran’ aerobatic team

squadron which flew the Hunter aircraft during the demonstrated the ‘Tiranga’ formation, celebrating 75
1971 war. years of India’s independence. (Sakib Ali/HT Photo)

The different formations showcased on Friday, that were named after war heroes and operations
carried out during the 1971 war, enthralled spectators at the Hindon airbase. People also got a
glimpse of a single seat interceptor and air defence/ground attack Gnat aircraft.

The event started with a team of the ‘Akash Ganga’ paratroopers taking a plunge from an AN-
32 transport aircraft, which flew at a height of 8,000 metres above the Hindon airbase.

Three paratroopers, including one from the Indian Army, were seen paradropping from a height
of 6,000 ft from a vintage Dakota aircraft while carrying the Indian Tricolour along with 1AF flag.
IAF officials said the paradrop depicted the Tangail airdrop operation it carried out during the 1971
war.

“There were 75 aircraft which participated in the air show at the Hindon airbase. Different
formations, such as Tangail, Meghna, Longewala, Sekhon and others, were demonstrated. In the
Sekhon formation, there was a mixed use of different aircraft like LCA Tejas, Jaguars, Rafales and
Mirage-2000s. The formations were either named after war heroes or operations carried out during
the 1971 war,” said a spokesperson from IAF.

The tandem rotor Chinook helicopters, procured from the US in 2019, demonstrated a
formation--ferrying 155mm artillery guns suspended by cables-- depicting the operation that the
IAF carried out near Meghna river during the 1971 war. Back then, the operation was codenamed
‘Cactus Lily.’

The five MiG-29 air superiority aircraft of the 47 squadron flew in the ‘Vijay’ formation over
the Hindon airbase. Officials said the squadron undertook various missions like strikes, escorts and
combat air patrolling during the 1971 war.

Likewise, a group of Jaguar deep penetration strike aircraft flew in ‘Shamsher’ formation and
belonged to the 14 squadron, which played a vital role during the 1971 war.

The ‘Pratap’ formation, demonstrated by a Dakota flanked by two Dornier aircraft, paid tributes
to the legends who operated such aircraft.
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A Globemaster heavy lift aircraft followed by a team of nine aircraft from the ‘Suryakiran’
aerobatic team demonstrated the ‘Tiranga’ formation, celebrating 75 years of India’s independence.

The Suryakirans flew in different formations and even demonstrated the shape of a Gnat aircraft,
which fought the battle of Boyra on November 22, 1971. It was an aerial interception battle that
was fought between IAF and Pakistani Air Force jets, which intruded into Indian air space.

“The first aerial engagement between IAF & PAF in the buildup to the 1971 war took place on
Novemver 22, when IAF Gnats intercepted PAF Sabres over Boyra. In the ensuing dogfight, three
PAF Sabres were claimed by the IAF Gnats, with two crashing in the Indian territory,” the IAF
said in a tweet in November 2020.

The Suryakiran team also demonstrated the shape of India’s light combat aircraft ‘Tejas’ and
depicted the different delta wing aircraft--Mig-21s, Mirage-2000s, LCA Tejas and Sukhois, which
IAF operates. The four aircraft were also at static display at the Hindon airbase.

Air chief Marshal V R Chaudhary thanked and congratulated the air warriors on Air Force Day.

“As the IAF enters its 90th year, the men and women in Blue who serve the nation today are
proud custodians of a legacy of valour, sacrifice and pioneering spirit. It is a great honour for me to
stand before you as the successor to a great lineage of commanders who charted a course of a
service and brought us to where we stand today,” he said.

The Rafale, Sukhoi-30 and Tejas also performed different manoeuvrers, during which they also
deployed flares over the airbase.

https://www.hindustantimes.com/cities/noida-news/air-warriors-demonstrate-formations-to-commemorate-
1971-indo-pak-war-victory-101633717646886.html

THE 3t HINDU
Sat, 09 Oct 2021
SASTRA faculty bags DRDO’s innovation award

An innovative idea on the design of intercept receiver for electronic support system conceived
by James A Baskaradas, senior assistant professor, School of Electrical and
Electronics Engineering, SASTRA, a Deemed to be University, has won the
Defence Research and Development Organisation’s Innovation Award contest -
Dare to Dream 2.0.

The idea conceived by Mr. James will be of much use to the armed forces in
surveillance support. He said a University release that his innovation was under | ~=*8& &
active consideration of the Technological Development Fund Scheme for —_—

. . . James A Baska
transforming the idea into a prototype.

https://www.thehindu.com/news/cities/Tiruchirapalli/sastra-faculty-bags-drdos-innovation-
award/article36899104.ece
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FQUITY 2 BULLS

PTC Industries Limited, Lucknow gets clearance
certificate for Critical Defence Components

PTC Industries Limited., Lucknow is a multi-faceted company, engaged in various engineering
activities since 1960s. In the past few years M/s PTC Industries Limited has taken a leap towards
development and manufacturing of strategic components and sub systems for various Defence &
Aerospace applications.

Today M/s PTC Industries Limited, Lucknow added another feather in their cap by receiving the
'CLEARANCE CERTIFICATE" for critical ON-LINE FITTINGS (OLFs) for Defence
applications, made out of expensive Titanium alloys and using a unique In-House Capability
comprising of Investment Casting + HIP (Hot Isostatic Pressing) processing techniques, available
only with very few companies worldwide.

These critical "OLFs" till date were being imported, but presently with this CLEARANCE
CERTIFICATE received by Shri Sachin Agarwal, CMD, PTC Industries Limited, from CHIEF
EXECUTIVE (AIR WORTHINESS), Shri A P V S PRASAD, Outstanding Scientist, CEMILAC-
The Military Airworthiness Regulatory Body, under DRDO, Ministry of Defence, will reduce
imports and help to start production within the country by M/s PTC Industries Limited, under the
MAKE IN INDIA & ATMANIRBHAR BHARAT programs of Government of India.

The spin off from this important technology at M/s PTC Industries Limited, has already resulted
in Development & Type Certification Activities of various critical and strategic components
required for Defence applications viz., thin-walled oil tank parts and intermediate Casings of an
Indigenized Aeroengine, highly Complicated Components like High Pressure Air Bottles and many
such more critical components of indigenous equipment for various Air, Sea and Land Platforms.

M/s PTC Industries Limited, with its Advanced Technological Capabilities and State of Art
facilities for manufacture of Aerospace components & Sub Systems, will play an important role in
enhancing India's Defence Capabilities in near future.

Shares of PTC Industries Ltd was last trading in BSE at Rs. 3010.65 as compared to the
previous close of Rs. 3040.30. The total number of shares traded during the day was 976 in over 51
trades.

The stock hit an intraday high of Rs. 3099.00 and intraday low of 2955.10. The net turnover
during the day was Rs. 2970750.00.
https://www.equitybulls.com/admin/news2006/news_det.asp?id=299331
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COVID 19: DRDO’s Contribution

O Hindustan Times

PM dedicates three PSA oxygen
plants to people in Kashi

The PM inaugurated 35 such PSA oxygen plants across 35 states and Union Territories (UTs).
He also addressed doctors, staff and public present near the oxygen plant located in the trauma
centre complex in Varanasi

Varanasi: Prime Minister Narendra Modi on Thursday dedicated three pressure swing
adsorption (PSA) oxygen plants established under PM
CARES at Sir Sunderlal Hospital, Trauma Centre (IMS-
BHU) and District Women’s Hospital to the people of
Varanasi via video conferencing from AIIMS, Rishikesh.

The PM inaugurated 35 such PSA oxygen plants across
35 states and Union Territories (UTs). He also addressed 7 . =
doctors, staff and public present near the oxygen plant ':;;""\ g/
located in the trauma centre complex in Varanasi. ) — )

. . L. . Prime Minister Narendra Modi’s address

According to Prime Minister’s Office (PMO), with the during dedication of Pressure  Swing
inception of these 35 PSA oxygen plants, all districts of the Adsorption (PSA) oxygen plants, established
country will now have commissioned PSA oxygen plants. 19! 7/ (E,??Eﬁég the nation, at AIIMS

Till now, a total of 1,224 PSA oxygen plants have been
funded under PM CARES all across the country, out of which more than 1,100 plants have been
commissioned, providing an output of over 1,750 MT oxygen per day.

Additional director/chief medical officer, Dr VB Singh, informed that the oxygen plants at Sir
Sunderlal Hospital and Trauma Centre had a capacity of 960 LPM each. These two were jointly
constructed by the National Highways Authority of India (NHAI) and the Defence Research and
Development Organisation (DRDO) under PM CARES. The 1000 LPM oxygen plant at Women’s
Hospital was jointly set up by DRDO and Tata group.

Medical superintendent of Sir Sunderlal Hospital Prof KK Gupta, trauma centre in-charge Prof
Saurabh Singh Acharya and superintendent in-charge of divisional government hospital Dr
Prasanna Kumar among others were present on the occasion. Inputs from agency.

https://www.hindustantimes.com/cities/lucknow-news/pm-dedicates-two-psa-oxygen-plants-to-people-in-
varanasi-101633608663202.html

Fri, 08 Oct 2021
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INDIA
TODAY
Sat, 09 Oct 2021

Chandigarh prepares for Covid-19 third
wave; four oxygen plants inaugurated

Four oxygen generation plants were inaugurated at government health institutes
in Chandigarh amid the possibility of the third wave of the Covid-19 pandemic
Chandigarh: Amid the possibility of the third wave of the pandemic and to give a boost to the
existing healthcare sector, four pressure swing adsorption (PSA) oxygen generation plants were
inaugurated at various government health centres in Chandigarh on Thursday. According to a
report published in The Tribune, the UT administration has readied four oxygen plants for 3,600
hospital beds in the city. -

The demand for oxygen went up during the second
wave of the pandemic as the number of patients
requiring respiratory support saw an upward trend. The
city had a tough time dealing with the oxygen crisis as
the requirement of the UT was hardly met with the
quota sanctioned by the Centre. When the second wave
gripped the city, two oxygen plants were set up at city
hospitals but they were only able to fulfill 25 per cent of the oxygen requwement

Oxygen plants to generate 3,600 LPM

The four oxygen plants inaugurated at Chandigarh's government healthcare institutes have a
cumulative capacity to generate 3,600 litres of medical oxygen per minute.

One among such plants was the 500-litre oxygen per minute (LPM) capacity plant at
Government Multi-Specialty Hospital (GMSH) in Sector 16 which was virtually inaugurated by
Prime Minister Narendra Modi under the PM Cares Fund. On the other hand, UT Administrator
Banwarilal Purohit virtually inaugurated an oxygen plant at Nehru Hospital Extension, PGI. BJP
leader Kirron Kher also inaugurated an oxygen plant at GMCH-32 and its South Campus in Sector
48, stated reports.

Purohit was quoted by The Tribune as saying that with the help of a DRDO-developed PSA
oxygen plant designed for capacity of 1,000 LPM can be catered to 190 patients at a flow rate of 5
LPM. The hospital can now generate medical oxygen in a cost-effective manner.

Yashpal Garg, Secretary, Health Department told The Tribune that Chandigarh was the first city
in India to make PSA oxygen plants operational in major hospitals. Garg also said that now the city
has sufficient stock of oxygen to deal with the crisis in future and two more plants will be installed
at the PGI. These plants are likely to be equipped with PSA techniques and molecular sieve
(zeolite) technology which will generate oxygen directly from the atmospheric air.

https://www.indiatoday.in/cities/chandigarh/story/chandigarh-prepares-for-covid-19-third-wave-four-
oxygen-plants-inaugurated-1862460-2021-10-08
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3IPR3SACN
AT AaET 91T ATSF Hictr A IS Telle e

qafam e Aty A F T Aeaw @ AW Aot A AR FAw Fua
a"ﬂmmmma_@nﬁM|mﬁmwmﬁw#§é%laﬁ
?ran?raﬁaﬁrawhaﬁrmsﬁmgmmwmwmmmmm#
HaTA ¢ $eTaie e ATy & Arewsw § 59 caic # 3cwfea sifardioreT 1 auraer glaleaa #Hir
il

At a Flaer & Hagy foar svevare & wadiea & e F smfaa #dsa & wwe
st A T B ¥ Brar Fedt TS e F1 AR Bhan 3 Fer B gueeh
F AR F 35 JfFwierr caie F1 YARS A 8, s qafam &1 corie o anfaer §) 5@ o
N T § FA9e F FEAed glaund F1 [Fear gen ik 7S § sreAfaeaw w1 Rew
g IE SiFHiel Teie Seug A Faed gRwund F REar § dAiw 71 ger wifia gem
s . FcauFRr AT AUy J Fer F Ao cdic Y TAGAT F AfFHT Hiaor 3R
fSrem srevarer & sitedisrer 1 arqfd sty w0 & @ gFA o Iy e F Far
HTFHIS cole ¥ ARBFA Fiast H FTH BIUST WM Ig Th TURN I W9 §, owd
AT Faar F IFAGTA 1 FA F3 G @l swH 3= A F1 w@er 7 SO
3cqtied JitFdistar #1 qorgar fr AT At #r sredf wEes s af@r Budr @
frar gu ke wdew garaa FaX dwer, ARFA Fder F IR ST g Aed IA, @
P anfe Al w@I

https://www.amarujala.com/uttar-pradesh/deoria/oxygen-plant-of-deoria-medical-college-start-deoria-
news-gkp4121093123
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FTAR 7 379 74T g1 JHTFdtarer i FHAlsHRT 3R Tore
IEYATS H Y T &I Tolie, JTFioleT 95 Hr T st i

PRI AEART F q@H T & Fad ¥ FaF Ao AT & 36N 3R e Ievara #
fltd FIX B2 & TR dFAST Slic & AFNT fFAT =411 30 SR o 3Eqdre &
weer fr 3ow Rew Fh Hfewr FRIR v wiwe R
AT M A SR ITaT & FHe Feged =il &
FIAT HIeHT TATE HT AIBIT FaT|

gqsﬁ?rﬁaﬁeamganmit...

AR F SHRA 3UaT H ot fivw FW Bz @
TR SIS SeRe TAie FT AFNIT Giae geded
it aF Far 39 @y R[Auer oRwe @eex @fee . &5 ,
fRal§ ¥ e qET e F T AN T AF W seqmeg o qoeray, Rus aiwe ween
st w@ 5 @ uE ¥ v # mOst o84
sitFdioer RSt & ¢t afew st wsvaET @ & STwel 5w e AsagEd ST USAE
A T TR e B TRIT @9 g FE@ F, 3 Ao F AT ewa
ITcATR & v & 39 oo A &HAT TF g X ufa e Faves € g1 59 ke
Heg s sftsrl o1 wdg FAR AR vdlewst o1 3R g Alsg @I

%a'cﬁaﬁaﬁgmwiz...

Sheadive ARFT FlaaT F g ITIATT F SAIGH! sallh H NTH FAX $3 T AHREET
N dhdid, N doW [AAEAT F sraaad 1 7 ¢ ¥ /AT st I e i v
A 7§ ¥ 3o RaT T FA AR FRAR 7 o AT 3EF a8 T@iwEe 8w R e S
tAe FT Frar FeT 3 3qF 91¢ ST AT g¢oT gl Coie HT ANpIoT fham s0F a1y &
IS STarere Taie § JitFdisra i 3mqfd & e 7

https://www.bhaskar.com/local/uttar-pradesh/kanpur/news/now-there-will-be-no-problem-of-oxygen-for-
patients-in-kanpur-the-number-of-oxygen-beds-has-increased-kanpur-129000130.html
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3191 oF 3,600 3IF9dTl & RERT &
fT 4 3RS oeie dUR e

adhreg: FfAs -19 FeAR #ir wRT Nwd dev F i I @ IH F v, @
YA & AeT A 3,600 IFUaTr F RERl F @@ w F QAU A% @@ RFawr srgetor
(frewn) e @97 AR Fo §IfF Temdy @ qEd ae & e @ ue werar
MaTFAT arel VAT A Fefr I @, GEee F ST FFe F @ FF W AT
IHraeTHal Hg @R TPd FleT § ARFAT § 7 & @ & ae & Ivvdet & wufda @
e T q@ll dX & R Fawr 256 wfawd e sraegwat Q@ wWQ H
& FTR fivav sFdee 999 3 IvaRe 9 & aww F A F gAfda Fe o)

g FAAl A% AWy oF 3T GMSH-16 & 500 #fex ufad @ee (LPM) &Y a1d7ar arer PSA
IS WIT HT add: 3eurea fhar @ guwd saadlard QRd @ dAew seddre
TS, diSias # vF divwe Afwd el oo 1 3guea B, Jafs @ {For
W o Sheadiea -32 3R Ve 48 # 36F WY F94W H UH-UF Tdic &1 3guled fHaTl
$H AT W Aeld U, TAHF o Fe, "$H AFRENT @ERT aFfa dvae sitedias cae f
TI9AT & @19, 1,000 vedivA & s7AaT & Qv Bomsa fhar = §, St 5 vadiew & yaw
& 9X 190 AT &t qu Far 7, Nefland & 9w 37 RAwvew ghom safts awa yom ol
¥ 3e W Rfvcar s 3cqeT "

3l Fgl, "TUHAAN ANTRS FEar R el Rufa # wea (dvw FId) B F
dearaurs # fiede dFdee 3cues 97 FRT & & 9O #1357 fofeng § Feq
dFdise Seureer ghaur gakad #an § a1fF GTUe F1 IaAS JauT FT WHAT 7 FIAT
a3 iferdisrer $r amqfet)”

& & v diowr & Rea i A gu AR @ Far, @l a8 A ¢ 9ga 7o e ¥
E dw e # Iqfd, Fuarer F e st gamit #1 ey § e it e ¥ RR
W@ a6 § 3N &0 3ua F AgAY @A AP smaaswanst # @ W F P
Tt et gARad R ¥

I e ¥He ¥ fAged F v, I@ wwe ¥ wgd @ Seawavw -16 3k
Sheadiee -32 # 800 wadiesy #T afHar ark & diwwvw A F Al & & T I A
seadivg (A3 &9¥), A9 48, AT AT & AT reqae & & 400 vadivA atAdT
g vae 3R FFeX 45 3R FeeX 22 IR fvwand & R egaret & 300 vedivA am#Aar
I diet odic TR A & st gFaE @M §| T GWER F HEud|

Ty fasmr & afe que et Q@ Fer & @S A A @l yegE avaral A diewe
AT Talie d9e AR AT FA aATelT A FT IglT A B
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fisi3ms & @Aeers oY ord T F Fer, "HErE & o ik dfvav A oA dene
arear 3R ¥ argHE gar & W SFS 3o0ee F F fav dvwe awells s R
Toed! (Saemge) deeld &1 39T H4ET

https://samacharnama.com/city/chandigarh/chandigarh-builds-4-oxygen-plants-for-3600-hospital-
beds/cid5434091.htm
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Churu: T U8 FT AT AT § IdF TdIT,
&TH T 3d=i1 fof gfafes 180 a2 st s @Fd

MIRAM A I § TP 3TN IRQAAT IFTATT H 9T AT & G Tlie HT
TYI IGETEA IEAN GAIUEY TURHA aes A & fram 70 sifFdies Rdst & v ser-
STE AT W A

AT & FAAeS Athars st gIAT ST A Fer F AIEBT A AR F Q@ e
TAic ST 9T ¥ Y% Coic ¥ T ol oY afy Aere sitFdiaer aoaré gt &1 59 caie
#T &aAdT 3ae § fF wfafes sadlser & 180 99 ReisT X TFhd &1 3T FART SIfdcd eidT
g & TR 1 3R ¥ T9I0 AT 39 Cdic F T@IWE TEl 3T § HY| 5P gdAd JTAdTr H
et arel AJST F FRET YRR AT P WA= A&

g & Tlic ¥ IUAT & IR §t a8 W el e fr geard gl geg-aEy w
Tdle FT IW-IWE AME FIT gEml Al 9T aikss rsiRigsr st vwog iy, MA@ @
¥ TS 31 Aive, 31 A wEET Il Aieg A

https://samacharnama.com/states/rajasthan-news/churu-is-costing-one-crore-each-plant-the-capacity-is-
such/cid5427259.htm
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& uBimi
Sat, 09 Oct 2021
&I H3IEd IFqarer # AR 7= o
HTFHIST AT T TN 3cHTe fHaT
By Pawan Sﬁarma )
Zich. FATEd ATl H UIGH ik the & ded WIUd fohg 7Y AT Siiaitei= &ie &l TFaR
! Rifchcar #3f gRT agjere Igred fohar mar | 3u Adse Sf sftge diom = gam i
UYTHAT A% AIG! A UG H SR T Geh SiTeRiISTH Wi &l ad3id IgIed fohal g
34 d1e ShidshA o ded i 3 I Rifehcar ga @y J:it g fSer uRt 534 ef 2g amf =
digH &R wus 9 wifta [y 1Y siferite SR Wi & ag3ie Sged fohdl gl

o 3 garar fo 39 siiadior wie § ufafes 275 Revs (1000 #iex) sifeits= @1 ufa
A1 ITeA BIFIT| Wiie | ISy A3+ & Wiy die Sgdrd | 516l o 9 dob Ao
Bt warft | Hiom A Farar & 39 el SR wie o forg fAfda Fafor arf
TAGETATE Y 3R & e T g

wWiie & folu @ Ug uRaR &eumur Ha1ed o idiid iTadiei Wi ot #sfi=<t afga
3 TaryH fthy Rl Us saaude ififageie (SrerRaiat) fi 3R d Iuesy &hau 1Y
g1 HIoT A FdraT 39 Wie Sigd G1ed Aydre J Ao SR Wie hl ST diF 18
g, 99 snmasgeRar gsd W ufaféa 375 sifefiem Advex &t angfd gt waft, o g
Y 35 T gER Wie &t 65 Retvey ufafes sifaetsr Saares &t emar &1

Y3 AR & SR TSIQH JIRI arel 2T, digaet @i deftard, et dtgagash
HggE I, ifefior wie & Ated Rt of iy e, diugy g f 2aw e
Gfgd =1 FHAR! A U

e WG FrEqarer # W 7l F JifFeeret celie FT ag3rer 3guTe fHar

https://www.patrika.com/tonk-news/minister-raghu-sharma-inaugurated-the-oxygen-plant-7112195/
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DRDO on Twitter

Prasar Bharati News Services drdt oo, & y
@PBMS_India

Astronautical Society of India has conferred Aryabhata
Award to Secretary DDR&D & Chairman DRDO, Dr G
Satheesh Reddy.

Dr Reddy is an institution builder & has set up
mechanisms to establish robust defence development &
production ecosystem in India.

@DRDO_India
10:17 AM . Oct 10, 2021 ':_D

7\ DRDO & @DRDO India - Oct 8
@ Hon'ble RRM Shri Ajay Bhatt visited Defence Electronics Applications

Laboratory (DEAL), DRDO today. He was briefed about ongoing & planned
projects of the laboratory and was also demonstrated the various products
& technologies developed for #IndianArmedForces.,

P2\ DRDO & @DRDO India - 13h
@ Astronautical Society of India Confers Aryabhata Award to Secretary
“ DDR&D and Chairman DRDO

pib.gov.in/PressReleasePa..
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Defence News

Defence Strategic: National/international

% Press Information Bureau
Government of India

Ministry of Defence
Sat, 09 Oct 2021 9:47PM

India-US Defence Policy Group
meeting in Washington DC

Defence Secretary of India Dr Ajay Kumar and the US Under Secretary of Defense for Policy,
Dr Colin Kahl co-chaired the 16th meeting of the India-US Defence Policy Group (DPG) on 08
October 2021 in Washington DC. The DPG is the apex official-level mechanism between the
Ministry of Defence of India and the US Department of Defense to comprehensively review and
guide all aspects of bilateral defence cooperation.

The two sides reviewed the progress in operationalising India-US Major Defence Partnership,
mil-to-mil engagements, implementation of foundational defence agreements, defence exercises,
strengthening technology cooperation and defence trade. Both sides shared regional security
perspectives and cooperation, and to work together to promote shared interests in the Indo Pacific
region.

The co-chairs were apprised of the progress made by various bilateral defense initiatives and
mechanisms. They took stock of the joint project to co-develop air-launched unmanned aerial
vehicles (UAVSs) under the Defence Technology and Trade Initiative. The two sides also welcomed
the holding of inaugural Industrial Security Agreement meeting in India to facilitate high-end
defence industrial collaboration. They agreed to encourage both the private and government
stakeholders to utilise the existing innovation ecosystems in defence industries for co-development
and co-production. Both sides welcomed the cooperation in new domains such as space, Artificial
Intelligence, cyber and counter Unmanned Aerial Vehicle technologies.

The two sides reviewed preparation for the forthcoming 2+2 Ministerial Dialogue. It was agreed
to hold the next DPG meeting in India on mutually convenient dates.
https://pib.gov.in/PressReleasePage.aspx?PRID=1762577
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N
% HIN T I

T&TT AT
Sat, 09 Oct 2021 9:47PM

aifderee St & HRA-3ART 8 Afa THg A doF

R ¥ W& AT 3F o FAR IR @ a7 & Afa AR §g sARE F e wn afm
st Fifas Fgar o R/eAid 08 IFgay 2021 F qRNTeT A F HRA-3ARSFT W8T A T g
@rdrsh) Fr 16dt dow A we-sremarar vl S gRver w@w e & @At ggeaHt Hr
s gHleT AR AN w9 & QT HRT F 8T AN R AR aw Qgmr & @i
Y srRFReE FaT &1 a7 g1

axal galf F HRA-IARNFT I & FHSR, AT I3/, AAHT @ Tl F Frawaas,
&t e, FigA e Feakr K a7 SR B A A A yerfar Ay gaAtew A At gal
F el geam TRewior it wedler wmen fRar s RE-wena &7 & wEn Rl A goEr & &
AT Ty ATHT FH FA A 3T AdS|

wg-aregelt F RAffieer cfagafr tam gger 3k @& q@RT i 7 weifa @ srEera FIET T
3l T Wledf@dr 3R wUR ggd & dgd gaE-dled FU AT AW IR §EE awel
(ueh) & we-fawwm & v wgFa RAeen &1 aen fan et el & sew w@lT @
@ frF T # g & AT aRa § I T e TEsly § doF I
& & Y Faed fFaEn 3 @S it e Qe Raursr ® we-Rew ikt @g-3cuea &
fore & g F Al TAER s REeA F 3uAT WA & Qv gt F @ | @A
gl At uall A JaRer, e Rfesw, wew 3k @me Ra @8 awa A
vefafdat s s e & wgahr &1 @

arel gall & mamHr 2+2 ARTANT arat F1 A Fr g F IREARE T F gRueas

AT W aRd & el S o IRAST T W GgATa =41
https://pib.gov.in/PressReleasePage.aspx?PRID=1762684
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W Press Information Bureau
@ Government of India

Ministry of Defence
Fri, 08 Oct 2021 4:56PM

Fifth edition of Japan-India bilateral

maritime exercise ‘JIMEX’

The 5th edition ofthe bilateral maritime exercise JIMEX, between Japan and India, was
conducted in the Arabian Sea from06 — 08 October2021.The exercise saw the ships and aircraft of
Japan Maritime Self Defence Force (JMSDF) and Indian Navy (IN) engaging in a high tempo of
operations focused on air, surface and sub-surface dimensions of maritime operations as well as the
air domain.

The IN, under the command of RAdm Ajay Kochhar, Flag Officer Commanding Western
Fleet, is participating with indigenous Guided Missile Destroyer, INS Kochi (with Sea King MK
42B helicopter) and the Guided Missile Frigate INS Teg (with SAR capable Chetak helicopter).
The IN is also fielding a P8I, a shore-based maritime reconnaissance aircraft, and MiG 29K
fighters. The JMSDF is led by RAdm Ikeuchilzuru, Commander, Escort Flotilla Three comprising
of the 1zumo Class Helicopter Carrier Kaga and the Guided Missile Destroyer Murasame. Both
ships are participating with integral SH60K helicopters.

Setting the operational tempo from the start, the units exercised War at Sea scenario with P8I
(IN) providing maritime reconnaissance support to both navies. The units practiced Replenishment
at Sea approaches and undertook fuel rig connect-up between Kaga and Kochi. The exercise also
involved complex Over the Horizon Targetingexercises and surface gun shoots on an expendable
target. An advanced coordinated anti-submarine exercise involving an underwater target deployed
by JMSDFsaw surface units and IN’s P8I aircraft exercising with seamless coordination. Flag
Officers of the two forces also met on the Flight Decks of Kochi and Kaga during flying
operations, in keeping with the true spirit of military friendship.

The Air Domain operations included advanced anti-aircraft firing exercises on Expendable
Aerial Target launched from the deck of INS Kochi and ship controlled Beyond Visual Range
(BVR) combat drills by IN’s MiG 29K fighters. The exercise involved a high tempo of flying
operations with MiG 29K fighters coming in for multiple simulated air strike on surface units,
shepherded by the IN’s Maritime Patrol Aircraft, Dornier. The inclement weather could do little to
hold back IN and JMSDF helicopters from undertaking cross-deck landings, showcasing a high
level of interoperability.

The precision, coordination and the high level of interoperability reflected not only the high
standards of professionalism and preparedness the two navies maintain to counter threats at sea, but
also the high level of trust and understanding that they have built over the years.The complex
maritime exercises undertaken will enable the two navies to further strengthen their already wide-
ranging strategic partnership and, when required, to jointly safeguard their maritime interests and
ensure peace, security and stability in the region.

https://pib.gov.in/PressReleasePage.aspx?PRID=1762148
26



https://pib.gov.in/PressReleasePage.aspx?PRID=1762148

O Hindhustan Times
Sun, 10 Oct 2021

If China continues presence along LAC,
so will we: Army Chief General Naravane

India and China have been locked in a border standoff for 17 months. Despite two rounds of
disengagement at friction points this year, the two nations still have 50,000 to 60,000 troops each
deployed in Ladakh

By Rahul Singh

New Delhi: If the Chinese army is to stay in eastern Ladakh, so is the Indian Army, army chief
General Manoj Mukund Naravane said on Saturday, -
referring to the military buildup and infrastructure
development by the People’s Liberation Army across
the contested Line of Actual Control (LAC).

“It is a matter of concern that the large-scale buildup
that occurred last year (when the border row erupted)
continues to be in place,” the army chief said.

“To sustain that kind of buildup, there has been an :
equal amount of infrastructure development on the Chief of the Army Staff General Manoj Mukund
Chinese side. It means that they are there to stay. We are Naravane.
keeping a close watch on the developments. But if they are there to stay, we are there to stay too,”
he said at a public event in New Delhi.

India has taken countermeasures and matched Chinese moves, Naravane said. His comments
come at a time when the rivals are planning to hold the next round of military talks to cool tensions
in eastern Ladakh. The 13th round of talks to take disengagement at friction points on LAC
forward is expected to take place next week.

India and China have been locked in a border standoff for 17 months. Despite two rounds of
disengagement at friction points this year, the two nations still have 50,000 to 60,000 troops each
deployed in Ladakh.

“If they continue to stay there for the second winter, it will definitely mean we will be in Line of
Control (LoC) kind of situation (referring to the Indian and Pakistani deployments on the LoC),
though not an active LoC as is there on the western front. We will have to keep a close eye on PLA
troop buildup and deployments to ensure they don’t get into any misadventure once again,”
Naravane said.

Asked to comment on PLA’s intentions, given its aggressive moves in the northern sector, he
said: “I wish I knew. The most difficult thing is to get into your adversary’s mind. This is the
question we have been asking not just within the army, but also at other forums. But whatever
those reasons may have been, I don’t think they have been able to achieve their aims because of the
rapid response by the Indian armed forces.”

The army chief said renewed infiltration attempts by Pakistani terrorists were being witnessed
along LoC in Kashmir after a four-month lull, following the renewal of a ceasefire pact with
Pakistan in February 2021. The two countries first agreed in 2003 to observe truce along their de
facto border in Jammu and Kashmir.

“The ceasefire held in totality till July. Incidents have started taking place again. There have
been three incidents of ceasefire violation in north Kashmir. It seems to be a repeat of the 2003
pattern when it started with one odd incident and then rising to...as good as not having a ceasefire,”
he said.

On the Afghanistan situation and its impact on Kashmir, Naravane said when the previous
Taliban regime was in power 20 years ago, Afghan-origin terrorists were operating in the valley.
“There is reason to believe that the same thing might happen once again. We are prepared for any
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such eventuality. Just as we dealt with them in early 2000s, we will deal with them now should
they venture anywhere near us.”

Naravane flagged concerns about the recent targeted killings in Kashmir, saying the acts were
unacceptable and a last-ditch attempt by terrorists to stay “a little relevant.”

On the possibility of women being assigned front-line combat roles given that the doors of the
National Defence Academy have been opened to them, he said, “We have opened 10 branches of
the army to women, except infantry, armoured corps and mechanised infantry. | think for the
foreseeable future that will remain the same. I will not make any false promises. We will have to
see how it goes along. None of our neighbouring countries have opened up their combat arms to
women officers. Things could change in future. We have to move slowly... Change will happen but
at its own pace.”
https://www.hindustantimes.com/india-news/if-china-continues-presence-along-lac-so-will-we-says-army-
chief-general-naravane-101633803883938.html

THEWEEK
Mon, 11 Oct 2021

'Right choice for IAF': Pratt & Whitney
touts engines for F-15EX fighter

All countries operating F-15, F-16 use engines made by either GE or Pratt & Whitney

Last week, during an annual press conference ahead of Air Force Day, the chief of the Indian
Air Force emphasised the importance of a project to procure 114 'multirole fighter aircraft’
(MRFA).

Air Chief Marshal V.R. Chaudhari said the
project for 114 fighter jets would be "under the
Make In India initiative" and the Indian Air Force
was moving the "case forward". Announced in April
2019, the estimated acquisition cost of 114 fighter
jets is $18 billion.

Companies from the US, France, Sweden and
Russia and a European consortium have offered their
aircraft for the project. The MRFA competition had
been touted as a 're-run’ of an aborted competition to buy 126 fighter aircraft for the IAF that was
called the Medium Multi-Role Combat Aircraft' (MMRCA), which was first launched in the first
decade of this millennium. The Dassault Rafale was announced as the winner of the MMRCA
tender in 2012, but the tender was cancelled in 2015 as negotiations with the French manufacturer
got bogged down. That year, the Narendra Modi government announced India would buy 36
Rafale jets off the shelf.

However, in February 2020, news emerged that the US government, under then president
Donald Trump, wanted to 'disrupt' the Indian Air Force competition by offering a heavyweight
fighter, the F-15EX.

The F-15EX is the newest version of the F-15 air superiority fighter, which first flew in 1972.
While nearly identical to a standard F-15 externally, the F-15EX has a new fly-by-wire system,
more powerful processor and advanced electronic warfare suite.

Earlier this year, Boeing confirmed the F-15EX had been offered to the Indian Air Force. The F-
15EX is significantly heavier than all the other aircraft on offer to the Indian Air Force and can
carry a payload of nearly 13 tonnes of air-to-air and air-to-surface weapons and fuel tanks,
significantly more than the Dassault Rafale.

Representational image of an F-15EX | Boeing
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In February, the F-15EX made its first flight, prior to delivery to the US Air Force. The US Air
Force intends to buy 76 F-15EX fighters by 2025 and could eventually have a fleet of 144 jets.

On October 8, to mark Air Force Day, US Engine manufacturer Pratt & Whitney tweeted its
wishes to the Indian Air Force with a video of the F-15EX. Pratt & Whitney tweeted, "We’re proud
to power many IAF aircraft and are excited for the opportunity to power the F-15EX with our F100
engine."

While the first batch of F-15EX fighters being bought by the US Air Force use F110 engines
built by GE, Pratt & Whitney has been offering the latest variant of the F100 engine that powered
the first F-15 jet that flew in 1972.

In a post on the company website, Thomas Prete, vice president, Military Engineering, Pratt &
Whitney, declares the "The F100-PW-229 is the most capable, most reliable 4th generation fighter
engine ever developed”. All countries operating the F-15 and F-16 use either the F100 or F110
engines, which have similar dimensions and thrust settings.

https://www.theweek.in/news/india/2021/10/10/right-choice-for-iaf-pratt-and-whitney-touts-engines-for-f-
15-ex-fighter.html

THE TIMES OF INDIA

Mon, 11 Oct 2021
Thales looking at providing cyber security
solutions for Indian armed forces

New Delhi: Leading French defence major Thales Group is planning to focus significantly on
addressing requirements of the Indian armed forces for new-age cyber security solutions, artificial
intelligence and advanced capabilities in big data analytics.

Chairman and CEO of Thales Group Patrice Caine said the company has been looking at
expanding its overall footprint in India, particularly in the areas of emerglng technologles that will
be crucial for the armed forces. =

The Indian Army, the Navy and the Indian Air Force have
been focusing on acquiring futuristic technologies like
nanotechnology, quantum computing, artificial intelligence,
swarm drones and robotic technologies to deal with future
security challenges.

Caine said Thales Group is aiming at expanding its overall |
footprint in India in a number of segments, including in areas of cyber security, artificial
intelligence and digital solutions.

"We are also looking at bringing some key pieces of equipment and systems to contribute to
raise our level of involvement in sharing defence technologies with India's defence sector in the
field of sonar, radars and other platforms,” he told PTI.

However, he refused to share the details. Caine said that India's defence manufacturing sector is
moving in the right direction riding on a series of policy initiatives by the government and Thales
would like to be a key partner of the country in its quest to become a key producer of military
platforms and solutions.

"We are totally committed to help India expand its defence production under the '‘Make in India
Initiative' by producing equipment either on our own or with our partners. India has a good talent
pool to develop cyber-security solutions, Al applications and big data analytics," he said.

India is expected to spend close to USD 300 billion in the next five years in procuring defence
equipment and almost all major global defence firms are eyeing a slice of it.
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The Thales Chairman and CEO also indicated that the company is looking at having joint
ventures with a number of Indian companies for a range of prodicts and military solutions but
refused to share details.

He said India is now considered as a key country for sourcing various raw materials for the
company's global production line and it is going to double procurement from the country in the
next five years.

"India is now a key and reliable country in our global supply chain," he said.

Thales is part of the French firms that provided key components for the Rafale jets procured by
India.

As part of Thales' offsets commitments under the Rafale deal, the company helped Bharat
Electronics Ltd (BEL) in producing modules for the RBE2 radar.

Thales has been providing avionics and other equipment to the state-run aerospace behemoth
Hindustan Aeronautics Limited for over four decades and is involved in supplying equipment for
various other key military projects.

Present in India since 1953, Thales has offices in New Delhi, Gurgaon, Hyderabad, Bengaluru,
Chennai and Mumbai, among others. Over 600 employees are working with Thales and its joint
ventures in India.

Caine also complimented India’s reform measures aimed at boosting defence manufacturing.

The government has initiated a series of measures in the last couple of years to encourage the
domestic defence industry.

In August last year, it was announced that India will stop the import of 101 weapons and
military platforms like transport aircraft, light combat helicopters, conventional submarines, cruise
missiles and sonar systems by 2024.

A second negative list, putting import restrictions on 108 military weapons and systems such as
next-generation corvettes, airborne early warning systems, tank engines and radars, was issued
recently.

In May last year, the government announced increasing the FDI limit from 49 per cent to 74 per
cent under the automatic route in the defence sector.

The government has been focusing on reducing dependence on imported military platforms and
has decided to support domestic defence manufacturing.

The Defence Ministry has set a goal of a turnover of USD 25 billion (Rs 1.75 lakh crore) in
defence manufacturing by 2025 that included an export target of USD 5 billion (Rs 35,000 crore)
worth of military hardware.

https://timesofindia.indiatimes.com/india/thales-looking-at-providing-cyber-security-solutions-for-indian-
armed-forces/articleshow/86914100.cms

30


https://timesofindia.indiatimes.com/india/thales-looking-at-providing-cyber-security-solutions-for-indian-armed-forces/articleshow/86914100.cms
https://timesofindia.indiatimes.com/india/thales-looking-at-providing-cyber-security-solutions-for-indian-armed-forces/articleshow/86914100.cms

THE
ITIATIONAL

NTEREST

Sat, 09 Oct 2021

Will Pakistan’s new Sea Sultan Sub-Hunter be
used to guide anti-ship ballistic missiles?

Pakistan’s Navy is focused on denying India’s larger
fleet access to its littoral waters. Here's how they'll do it
By Sebastien Roblin
In a ceremony on September 2, the Pakistani Navy inducted into service its first Sea Sultan
maritime-patrol/anti-submarine jet—a Brazilian regional airliner refitted with Italian sensors and
avionics. =

The conversion was achieved unusually rapidly given
the order was announced less than a year earlier in
October 2020, and there are rumors the lead aircraft still
lacks key systems. Nonetheless, two more of the new
jets are being converted for the $190 million contract,
building towards an expected total procurement of
ten aircraft for Pakistan’s Naval Air Arm.

The Indian Ocean is becoming a second front in the maritime competition between Beijing and
Washington, one which happens to be shaped around the longer-running conflict between India
and Pakistan. Fifty years ago in December 1971 that regional rivalry flared into one of the last
major naval conflicts since World War Il, with deadly engagements involving submarines, guided-
missile boats, and carrier-based aircratft.

Though Richard Nixon unsuccessfully tried to intervene on Pakistan’s behalf in 1971, today
Washington is aligning itself with New Delhi and is furnishing the Indian Navy with MQ-9
Predator maritime surveillance drones and versatile P-8 Neptune maritime patrol jets. As its
relationship with the United States remains contentious, Islamabad, in turn, is leaning more on its
longstanding alliance with China and arms manufacturers in Europe and beyond.

Sea Sultan and Orion

The Sea Sultans will eventually replace the Pakistani Navy’s nine remaining turboprop-powered
P-3 Orion maritime patrol planes of 28 Squadron, based in PNS Mehran in Karachi. After years of
delay due to an embargo, between 1996 and 2012 Pakistan imported over a dozen P-3s from the
United States. These were mostly P-3C anti-submarine models, though a few P-3B Airborne Early
Warning (AEW) aircraft using Hawkeye 2000 radars were also procured.

Today, Pakistan’s Naval Air Arm also operates three shorter-range Franco-Italian ATR-72 twin-
turboprop maritime patrol planes, and sixteen Mi-14, Sea King, and Z-9EC anti-submarine capable
helicopters. However, the Orions and forthcoming Sea Sultan have significantly greater range,
payload, and endurance than these other platforms.

Pakistan’s Orions have had an eventful service life, employed in combat against Taliban
insurgents in Swat Valley, performing signals-intelligence gathering, surveillance, and bombing
missions. But in 2011, insurgents raided Mehran and destroyed two P-3s based there, though the
United States replaced the aircraft. A third P-3C was lost off the coast of Balochistan in 1999 in an
accident that killed all twenty-one onboard.

As the future of U.S.-Pakistan relations remains murky, Islamabad explicitly sought a P-3
replacement that wouldn’t be subject to U.S. International Traffic in Arms Regulations (ITAR).
Thus the Sea Sultan is based on Brazilian Lineage 1000E regional jetliners purchased second-hand
rather than directly from manufacturer Embraer. South African company Paramount Group is
installing torpedo launchers and SeaSpray radars made by Italian firm Leonardo into the four-
engine regional airliners.
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The basic Lineage 1000 airliner has a comparable maximum range to a P-3C but is roughly fifty
percent faster at cruising and maximum speed (629 and 543 miles per hour) and has a much higher
maximum altitude too. Although the performance of a fully-equipped Sea Sultan is unknown,
Pakistan’s tender specified a range of 4,600 miles and a maximum takeoff weight of sixty to
seventy tons.

The SeaSpray AESA X-Band multi-mode radar may represent the most important change from
the Orion. The 360-degree radar incorporates a Moving Target Indicator for tracking vehicles and
synthetic-aperture mode which can provide detailed scans of ships or other surface targets. The
SeaSpray 7500V2 model has a maximum range of 368 miles, but the somewhat shorter-range
7300E model, already in use on Pakistani ATR-72 patrol planes and Sea King helicopters, may be
installed instead.

Even the 7300E, however, reportedly has high enough resolution to detect life rafts and ship-
wrecked humans in inclement weather at a significant distance. Such resolution might also suffice
to detect the protruding snorkel of a diesel-electric submarine sucking in air to recharge its
batteries.

Like the Orion, Sea Sultans are planned to have electromagnetic and signals intelligence sensors
(ESM and ELINT), sonar buoys, and an acoustic analysis station for submarine hunting, a satellite
communications link, and flare/chaff dispensers to decoy missiles. They will also carry homing
torpedoes for sub-hunting, and likely anti-ship missiles for surface warfare.

Pakistan’s Navy is focused on denying India’s larger fleet access to its littoral waters. Maritime
patrol planes thus improve the Pakistani Navy’s awareness of ships and submarines approaching
said waters, limiting the risk of surprise attack (like the Indian Navy’s successful missile attack on
Karachi in 1971) and enabling coordinating response by other assets. Furthermore, they can attack
maritime targets, conduct search and rescue missions, and scoop up electronic intelligence data on
other militaries operating in the region.

One might also assume the new jets may be used to search for India’s small but growing fleet of
nuclear-armed ballistic missile submarines. However, once armed with 2,100-mile range K4
missiles, India’s SSBN submarines will likely patrol in the relatively secure waters of the Bay of
Bengal, beyond the practical reach of Pakistani aviation in wartime.

Spotter for Ship-Hunting Missiles?

In a speech in October 2020, former Chief of Naval Staff Admiral Zafar Mahmood Abbasi
stated that Pakistan was developing “...in the hypersonic domain, the ship-based, long-range, anti-
ship and land-attack P282 ballistic missile.” He described it as an effort to “leapfrog” Pakistan to
capabilities similar to India’s supersonic Brahmos cruise missile.

Hypersonic weapons, which by definition attain speeds exceeding Mach 5, are a buzzword these
days, and several analysts have wondered whether the admiral actually was referring to a hi-tech
surface-skimming cruise missile—unlikely due to the difficulty of developing air-breathing
hypersonic weapons—or a missile that deploys a hypersonic glide vehicle that skips just above the
atmosphere.

But as many traditional ballistic missiles travel at hypersonic speeds, it seems unnecessary to
theorize Abbasi meant such exotic technologies. After all, consider that Pakistan’s ally China has
developed a family of anti-ship ballistic missiles (ASBMSs) across the short to medium range
spectrum (the DF-21D, DF-26, and export-oriented CM-401). That obviously creates a practical
vector by which Pakistan might develop this technology, just as India cooperated with Russia to
develop its Brahmos missile.

The P-282 has also been described as an Anti-Access/Area-Denial (A2/AD) system designed to
impose risks on shipping across large swathes of the ocean—a concept popularized mostly due to
China’s ASBM technology, though today the term has many critics.

Admittedly, China’s ASBMs are deployed on land, not ships. But then the Indian Navy does
deploy Dhanush ship-launched ballistic missiles capable against both land and maritime targets,
albeit only out to a range of 200 to 466 miles depending on payload.
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However, the big limitation of ASBMs is that despite projecting a threat across many hundreds
of miles, they require a separate surveillance platform to detect potential targets and promptly relay
targeting data—not easy when you consider ships are moving targets and the infrared-sensor used
by ASBMs for terminal guidance only covers a relatively narrow cone.

In theory, the new Sea Sultans could serve as especially mobile enablers for an ASBM thanks to
its sensors, communication systems, and long-range, long-endurance characteristics. They could
rove ahead, locate ships, call in a missile attack, and possibly even transmit mid-course corrections
to the missile.

That said, in wartime maritime patrol planes would be vulnerable to hostile fighters—even more
so than usual because India might stage fighters at Jamnagar airport with range enough to interdict
aircraft operating over the Arabian Sea.

Maritime patrol planes would have to remain outside the engagement range of surface-to-air
missiles on Indian warships, which may extend to ninety-three miles with Barak-8ER missiles built
by Israel for the Indian Navy. The Barak-8 also might vex ASBMs, as it is designed for short-range
ballistic missile defense capability, and is alleged to have shot such a missile down in the 2020
Nagorno-Karabakh war.

Finally, it’s worth noting the P-282 has not been characterized as nuclear-capable despite
Pakistan’s extensive inventory of tactical nuclear weapons. However, the development of ship-
launched ballistic missiles could serve as a stepping stone to developing a submarine-launched
nuclear missile, giving Pakistan a more flexible and survivable sea-based nuclear deterrence than
its short-range submarine-launched Babar cruise missile.

https://nationalinterest.org/blog/buzz/will-pakistan%E2%80%99s-new-sea-sultan-sub-hunter-be-used-
guide-anti-ship-ballistic-missiles
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Secretary Telecom Shri K. Rajaraman visits C-DOT,;
Inaugurates futuristic Quantum Communication Lab

Indigenously developed Quantum Key Distribution (QKD) solution by C-DOT unveiled
QKD solution can support a distance of more than 100 kilometers on standard optical fiber

Development of indigenous QKD solution is essential to address security
threats of data posed by rapid advancement in Quantum Computing

Sh. K. Rajaraman, Secretary (T) and Chairman — Digital Communications Commission,
Department of Telecommunications, Government of India, visited Centre for Development of
Telematics (C-DOT ) Delhi Campus yesterday. C-DOT is the the premier Telecom R&D centre of
the Department of Telecommunications, Ministry of Communications, Government of India. He
interacted with senior officials of C-DOT and reviewed the R&D projects being developed by
CDOT. He was given a detailed presentation about the telecom R & D activities undertaken by C-
DOT by Dr. Rajkumar Upadhyay, Executive Director, C-DOT. Subsequently he visited various C-
DOT labs including labs of 4G/5G, GPON, Encryptors, Routers, WiFi, Cyber Security etc. He
encouraged the researchers working in various R&D projects and later addressed C-DOT officers.
Officers from CDOT Bangalore campus joined the address through video conferencing tool
developed in-house by C-DOT.

Shri Rajaraman asked C-DOT engineers to work with full dedication towards realizing the goal
of “Atmanirbhar Bharat” in field of telecom. He also appreciated the contribution of C-DOT in
achieving self -reliance in the field of telecom and assured full support of DoT in all endeavors of
C-DOT. He complimented C-DOT for its critical role in developing indigenous 4G technology and
ongoing 5G development project. (4G technology from CDOT is already under Proof of Concept
(POC) Trial in BSNL network at Chandigarh and Ambala). He stressed upon CDOT to keep track
of emerging technologies, align with the technology life cycle and asked CDOT to start working on
6G and other futuristic technologies in order to catch up with the market in time. He also advised
C-DOT to focus on commercialization of technology and consider setting up incubators in C-DOT
for faster technology commercialization. C-DOT was also asked to focus on contributing in
national as well as international standards as well as creating more IPR.

Sh. K. Rajaraman also inaugurated the Quantum Communication Lab at C-DOT, Delhi and
unveiled the indigenously developed Quantum Key Distribution (QKD) solution by C-DOT which
can support a distance of more than 100 kilometers on standard optical fiber. Development of
indigenous QKD solution is essential to address the threat that rapid advancement in Quantum
Computing poses to the security of the data being transported by various critical sectors through
the current communication networks. With the development of QKD solution and the existing suite
of wide range of products in Optical Access, Core, Switching & Routing, Wireless, Post Quantum
Cryptography Encryptors (PQCE) etc, C-DOT has become the first organization in India to offer
complete portfolio of indigenous Quantum Secure telecom products & solutions to
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comprehensively address the requirements of Telecom Service Providers as well as Strategic and
Defense sector in India.

A brief about Quantum Technologies and QKD:

Quantum Technologies are one of the most researched area at present and are attracting huge
investments by Governments all across the globe as well as by private players ranging from
multinational giants to start ups. Almost all countries have dedicated programs for furthering
research in this area, which has immense potential, impact of which can probably be compared
with that of semiconductor technology in the last few decades or the impact that the laser had since
its invention in 1960s.

Quantum Technologies can broadly be divided into four verticals viz. Quantum Computing,
Quantum Communications, Quantum Sensors and Quantum Materials. To comprehensively
address all these verticals and leapfrog India in this crucial & niche area, India has launched
National Mission on Quantum Technologies & Applications (NM-QTA). This was announced by
Hon’ble Finance Minister in her budget speech delivered in February 2020. This initiative, with a
budget of more than USD 1 Billion spanning over eight years, will be led by Department of
Science and Technology (DST) and will have active participation from various other ministries e.g.
Department of Telecommunications, Department of Space, Department of Atomic Energy etc.

Quantum Technologies are based upon phenomena exhibited by microscopic particles (like
photons, electrons, atoms etc.) which are quite distinct from the way normal macroscopic objects
behave. Behavior of these microscopic particles can’t be described by Classical (or Conventional)
Physics based on Newtonian Mechanics, and consequently Quantum Mechanics came into picture,
around 100 years back, to formulate theory to describe such behavior. One of the most quoted such
phenomena is the “Photoelectric effect” for which Einstein was awarded the Noble Prize in Physics
in the Year 1921. Quantum Mechanics is probabilistic in contrast to Classical Mechanics which is
deterministic. Besides this, Quantum Mechanics is counterintuitive as the phenomena of
Superposition, Entanglement, Teleportation & Tunneling etc. exhibited by microscopic particles
appears weird and have no equivalence in everyday life. These aspects of Quantum Mechanics
have, however, led to number of interesting applications such as exponential increase in computing
power, inherently secure communication (teleportation of information), interaction free
measurements, extremely precise & sensitive sensors etc.

Centre for Development of Telematics (C-DOT), a premier telecom research & development
organization under Department of Telecommunications, Government of India, is leading the effort
in the Quantum Communications vertical of NM-QTA. C-DOT has developed Product in one of
the most promising applications of Quantum Communications viz. Quantum Key Distribution
(QKD) and is continuing to pursue research in this area. Development of QKD solution will
address the threat that rapid advancement in Quantum Computing poses to the security of the data
being transported by the current communication infrastructure.

C-DOT is actively looking to collaborate with other national & international institutes and

organizations working in the area of Quantum Communications to synergize efforts in this nascent
field.

https://pib.gov.in/PressReleasePage.aspx?PRID=1762590
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New toxic-free, superior multilayer technology that
packages together electronic components can help

country’s strategic sectors

Indian Scientists have indigenously developed toxic-free and superior multilayer technology that
packages together electronic components like resistors, capacitors to produce multilayer circuits.
These technologies, known as Low-Temperature Cofired Ceramic (LTCC) and High-Temperature
Cofired Ceramic HTCC substrates with applications as satellite communication components, are
currently being imported in India. The indigenous development can plug the money drain through
import substitution and support the country’s strategic sectors.

Low orbit satellites satellite systems which are in demand
today need a sustainable technology supporting reduced
satellite volume and mass, besides reduced production time
and affordable cost. Hybrid microsystems based on LTCC
technology (integration of passive components, such as a
capacitor, resistor, inductor, resonator and filter, etc., into a
multilayered ceramic module) is an interesting solution in
future communication satellites due to their outstanding
performance and moderate cost. Currently, the LTCC products
are being imported from vendors like DuPont, Ferro etc., and
hence country’s revenue is getting drained owing to the
exorbitant price of these products.

Hence, Dr K.P. Surendran, Principal Scientist, Materials
Science &Technology Division, CSIR-National Institute for
Interdisciplinary Science and Technology NIIST, under the
purview of Advanced Manufacturing Techniques scheme of
Department of Science & Technology (DST), Govt. of India, developed a series of LTCC tapes
and HTCC substrates which are on par with international standards. They have dielectric properties
or the ability of storing electric energy in an electric field that are comparable to the commercial
tapes, whereas thermal conductivity is better than them. A patent has already been filed on tape
casting of HTCC substrate based on zircon.

An aqueous tape casting technique has been developed, which is relatively health hazard free
since it does not employ volatile organic components like xylene and methyl ethyl ketone. The
technology developed is a glass-free LTCC tape casting composition, which can address the
brutality issues of tapes.

These tapes find application in various satellite communication components at the Space
Application Centre, Ahmedabad (ISRO), which require thousands of microwave substrates every
year as also in Deference Research laboratories and BHEL

The technology is in the 5™ stage of the Technology Readiness level, and Dr K.P. Surendran has
signed an MoU with Ants Ceramics, Vasai, Maharashtra on LTCC tapes. These LTCC tapes and
conductive pastes can be supplied to Space Application Centre (SAC), Ahmedabad, to be tested as
a cost-effective replacement to the commercial LTCC tapes which they are currently importing. If
the testing is successful, NIIST tapes can be employed in ISRO’s several microwave components
like S- and C- band receivers for their satellite transponders.

The knowledge generated in the AMT project has given NIIST confidence for developing an all
gold system as a substitute for the imported commercial LTCC tape system currently being used in
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Space Application Centre ISRO for satellite applications. A project in this direction has been
proposed under the ISRO Respond programme. Commercial exploration and mass production of
this product is also being planned after testing the gold paste based LTCC tapes at SAC.
https://pib.gov.in/PressReleasePage.aspx?PRID=1762144
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Novel composite materials developed for high-
temperature battery and supercapacitors

Indian researchers have developed a thermally stable solid electrolyte for lithium-ion batteries
for energy storage that promise application for a wide range of temperatures from 30-500 degrees
Celsius.

Energy generation and storage is the need of the hour, and worldwide efforts are being invested
for developing cost-effective, efficient options. The current state of art indicates a possible
replacement of conventional low energy density, low shelf life batteries with Lithium-ion and
Sodium-ion batteries. However, there are several scientific and technical limitations in the present
technology, for example, dependence of liquid electrolytes and narrow range of operating
temperatures. Therefore, efforts are required to develop solid-state energy storage devices.

In this direction, a group of researchers led by Dr. Anshuman Dalvi of Department of Physics,
BITS Pilani, Pilani Campus has developed solid-state energy storage devices in the form of
thermally stable solid electrolytes for Li+ ion batteries and supercapacitors and tested their stability
and efficiency using state of the art facilities. The establishment of the FIST program of the
Department of Science & Technology (DST), Govt. of India supported XRD facility has given a
new dimension to the ongoing research by providing them infrastructural support to investigate
composite materials at high temperature with great resolution. This work has been published in the
journal ‘Materials Research Bulletin in 2021 .

The team has used DST FIST-supported High-temperature X-ray diffraction (HTXRD) facility
Rigaku SmartLab, particularly useful for the thermal stability assessment of novel solid
electrolytes. The XRD patterns were obtained in situ up to 500 °C. Now, the batteries and
supercapacitors to operate at high temperatures are being developed.

The results from HTXRD patterns (technique used to study the structural changes in the material
as a function of temperature) for the range 30-500 °C for the ionic liquid (IL) dispersed sol-gel
derived NASICON (superionic sodium conductors) structured LiTi2(PO4)s (LTP) composites
indicated that IL does not react with LTP at higher temperatures to form unwanted compound. The
composite was used in Lithium button cells. Excellent stability has been achieved under battery
conditions. The composite promises battery application for a wide range of temperature.

Further, the samples are being used as electrolytes for electric double-layer (EDLC)
supercapacitors. A high capacity of around 200 F/g and thermal stability at least up to 100 °C has
been achieved for 10000 cycles. The EDLCs was used to power LEDs successfully. Efforts are on
to fabricate EDLCs operating at 200 °C.

Dr Dalvi further elaborated, “Ionic liquid composites with NASICONS, Garnets, and some other
fast ionic solids have been found to be promising for high-temperature energy storage devices.
These devices are strategically important for military and space applications.”
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A novel neural network to understand
symmetry, speed materials research

Understanding structure-property relations is a key goal of materials research, according to
Joshua Agar, a faculty member in Lehigh University's Department of Materials Science and
Engineering. And yet currently no metric exists to understand the structure of materials because of
the complexity and multidimensional nature of structure. |?]

Artificial neural networks, a type of machine learning, can be
trained to identify similarities—and even correlate parameters
such as structure and properties—but there are two major
challenges, says Agar. One is that the majority of vast amounts
of data generated by materials experiments are never analyzed.
This is largely because such images, produced by scientists in
laboratories all over the world, are rarely stored in a usable
manner and not usually shared with other research teams. The
second challenge is that neural networks are not very effective
at learning symmetry and periodicity (how periodic a material's " . o e anifold

structure is), two features of utmost importance to materials approximation projection to visualize
researchers. how neural networks learn semantic

. . . similarity of natural images. Credit:
Now, a team led by Lehigh University has developed a novel joshua Agar/Lehigh University

machine learning approach that can create similarity projections

via machine learning, enabling researchers to search an unstructured image database for the first
time and identify trends. Agar and his collaborators developed and trained a neural network model
to include symmetry-aware features and then applied their method to a set of 25,133 piezoresponse
force microscopy images collected on diverse materials systems over five years at the University of
California, Berkeley. The results: they were able to group similar classes of material together and
observe trends, forming a basis by which to start to understand structure-property relationships.

"One of the novelties of our work is that we built a special neural network to understand
symmetry and we use that as a feature extractor to make it much better at understanding images,"
says Agar, a lead author of the paper where the work is described: "Symmetry-Aware Recursive
Image Similarity Exploration for Materials Microscopy,” published today in npj Computational
Materials. In addition to Agar, authors include, from Lehigh University: Tri N. M. Nguyen, Yichen
Guo, Shuyu Qin and Kylie S. Frew and, from Stanford University: Ruijuan Xu. Nguyen, a lead
author, was an undergraduate at Lehigh University and is now pursuing a Ph.D. at Stanford.

41


https://pib.gov.in/PressReleasePage.aspx?PRID=1762346

The team was able to arrive at projections by employing Uniform Manifold Approximation and
Projection (UMAP), a non-linear dimensionality reduction technique. This approach, says Agar,
allows researchers to learn "...in a fuzzy way, the topology and the higher-level structure of the
data and compress it down into 2D."

"If you train a neural network, the result is a vector, or a set of numbers that is a compact
descriptor of the features. Those features help classify things so that some similarity is learned,"
says Agar. "What's produced is still rather large in space, though, because you might have 512 or
more different features. So, then you want to compress it into a space that a human can
comprehend such as 2D, or 3D—or, maybe, 4D."

By doing this, Agar and his team were able to take the 25,000-plus images and group very
similar classes of material together.

"Similar types of structures in material are semantically close together and also certain trends
can be observed particularly if you apply some metadata filters," says Agar. "If you start filtering
by who did the deposition, who made the material, what were they trying to do, what is the
material system... you can really start to refine and get more and more similarity. That similarity
can then be linked to other parameters like properties.”

This work demonstrates how improved data storage and management could rapidly accelerate
materials discoveries. According to Agar, of particular value are images and data generated by
failed experiments.

"No one publishes failed results and that's a big loss because then a few years later someone
repeats the same line of experiments,” says Agar. "So, you waste really good resources on an
experiment that likely won't work."

Instead of losing all of that information, the data that has already been collected could be used to
generate new trends that have not been seen before and speed discovery exponentially, says Agar.

This study is the first "use case” of an innovative new data-storage enterprise housed at Oak
Ridge National Laboratory called DataFed. DataFed, according to its website is "...a federated, big-
data storage, collaboration, and full-life-cycle management system for computational science
and/or data analytics within distributed high-performance computing (HPC) and/or cloud-
computing environments."

"My team at Lehigh has been part of the design and development of DataFed in terms of making
it relevant for scientific use cases,"” says Agar. "Lehigh is the first live implementation of this fully-
scalable system. It's a federated database so anyone can pop up their own server and be tied to the
central facility."”

Agar is the machine learning expert on Lehigh University's Presidential Nano-Human Interface
Initiative team. The interdisciplinary initiative, integrating the social sciences and engineering,
seeks to transform the ways that humans interact with instruments of scientific discovery to
accelerate innovations.

"One of the key goals of Lehigh's Nano/Human Interface Initiative is to put relevant information
at the fingertips of experimentalists to provide actionable information that allows more informed
decision-making and accelerates scientific discovery,” says Agar. "Humans have limited capacity
for memory and recollection. DataFed is a modern-day Memex; it provides a memory of scientific
information that can easily be found and recalled."

DataFed provides an especially powerful and invaluable tool for researchers engaged in
interdisciplinary team science, allowing researchers who are collaborating on team projects located
in different/remote locations to access each other's raw data. This is one of the key components of
our Lehigh Presidential Nano/Human Interface (NHI) Initiative for accelerating scientific
discovery,” says Martin P. Harmer, Alcoa Foundation Professor in Lehigh's Department of
Materials Science and Engineering and Director of the Nano/Human Interface Initiative.

More information: Symmetry-aware recursive image similarity exploration for materials microscopy,
npj Computational Materials, DOI: 10.1038/s41524-021-00637-y
https://phys.org/news/2021-10-neural-network-symmetry-materials.html
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An electrolyte design strategy for

making divalent metal batteries

By Bob Yirka

A team of researchers working at the University of Maryland has developed an electrolyte
design strategy for making divalent metal batteries. In their paper published in the journal Science,
the group describes solving problems associated with divalent rechargeable metal batteries and the
strategy they developed to overcome them. Pengjian Zuo and Geping Yin with the Harbin Institute
of Technology outline issues with the development
of divalent metal batteries and describe the work
done by the Maryland team in a paper published in
the same journal issue.

The atoms of divalent metals can combine with
dual hydrogen atoms. Some of the most well-known
are calcium and magnesium—two metals that are far
more abundant and easily accessed than lithium,
which is commonly used in batteries. So researchers
have been looking for a way to use them in

&

using amine-based
solvating divalent cations demonstrated stable and

Battery electrolytes chelants

rechargeable batteries. Low working voltages and
less than desired cycling performance are obstacles
due to the lack of an electrolyte that does not form
layers on the anode. There have also been issues
with metal migration into the cathode. In this new
effort, the researchers have developed a design
strategy that overcomes these problems for
magnesium.

highly reversible plating/stripping of Mg metal as
illustrated by the scanning electron microscopy (SEM)
image of the cycled Mg anode shown on a left together
with a representative solvation shell of the Mg2+

cation. The same electrolyte showed reversible
intercalation/ deintercalation into a high voltage metal
oxide cathodes such as Mg0.15MnO2 (shown on a
right). Batteries consisting of magnesium metal
coupled with Mg0.15MnO2 cathode reached an
energy density of 420 Wh kg-1 at electrode level.

The strategy involved the use of a versatile ©'edit:NinaBorodin, SingyuktHou, Xiao Ji

electrolyte design in which chelating agents interact with cations, which improved the reversibility
of the battery and its charge-transfer Kinetics. The researchers noted that magnesium's solvent
interface is generally stable compared to lithium. That led them to look for and find a group of
methoxyethyl-amine chelants that tend to promote charge transfer without side reactions, as the
ligands attach to the atoms in the metal in multiple locations. In testing, the batteries using the
chelants, were capable of stable, reversible cycling of both RCB and RMB cells, and they had both
high density and high efficiency as well. The researchers suggest that their work provides a design
strategy for using divalent metals to make workable, rechargeable batteries.

More information: Singyuk Hou et al, Solvation Sheath Reorganization Enabled Divalent Metal
Batteries with Fast Interfacial Charge Transfer Kinetics, Science (2021). DOI: 10.1126/science.abg3954.
www.science.org/doi/10.1126/science.abg3954

Pengjian Zuo et al, Chelated electrolytes for divalent metal
10.1126/science.abi6643. www.science.org/doi/10.1126/science.abi6643

Journal information: Science
https://phys.org/news/2021-10-electrolyte-strategy-divalent-metal-batteries.html

ions, Science (2021). DOI:
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Controlling electrons and vibrations
In a crystal with polarized light

The quantum behavior of atomic vibrations excited in a crystal using light pulses has much to do
with the polarization of the pulses, say materials scientists from Tokyo Tech. The findings from
their latest study offer a new control parameter for the manipulation of coherently excited
vibrations in solid materials at the quantum level.

Modeling Coherent Control of Crystal
Vibrations with Light

These phonons
have an
interesting
dependence on
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Theory for coherent control of longitudinal optical phonons
in GaAs using polarized optical pulses with relative phase locking

Credit: Tokyo Institute of Technology

To the naked eye, solids may appear perfectly still, but in reality, their constituent atoms and
molecules are anything but. They rotate and vibrate, respectively defining the so-called "rotational”
and "vibrational" energy states of the system. As these atoms and molecules obey the rules of
quantum physics, their rotation and vibration are, in fact, discretized, with a discrete "quantum"
imagined as the smallest unit of such motion. For instance, the quantum of atomic vibration is a
particle called "phonon."

Atomic vibrations, and therefore phonons, can be generated in a solid by shining light on it. A
common way to do this is by using "ultrashort” light pulses (pulses that are tens to hundreds of
femtoseconds long) to excite and manipulate phonons, a technique known as "coherent control.”
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While the phonons are usually controlled by changing the relative phase between consecutive
optical pulses, studies have revealed that light polarization can also influence the behavior of these
"optical phonons."

Dr. Kazutaka Nakamura's team at Tokyo Institute of Technology (Tokyo Tech) explored the
coherent control of longitudinal optical (LO) phonons (i.e., phonons corresponding to longitudinal
vibrations excited by light) on the surface of a GaAs (gallium arsenide) single crystal and observed
a "quantum interference™ for both electrons and phonons for parallel polarization while only
phonon interference for mutually perpendicular polarization.

"We developed a quantum mechanical model with classical light fields for the coherent control
of the LO phonon amplitude and applied this to GaAs and diamond crystals. However, we did not
study the effects of polarization correlation between the light pulses in sufficient detail,” says Dr.
Nakamura, Associate Professor at Tokyo Tech.

Accordingly, his team focused on this aspect in a new study published in Physical Review B.
They modeled the generation of LO phonons in GaAs with two relative phase-locked pulses using
a simplified band model and "Raman scattering,” the phenomenon underlying the phonon
generation, and calculated the phonon amplitudes for different polarization conditions.

Their model predicted both electron and phonon interference for parallel-polarized pulses as
expected, with no dependence on crystal orientation or the intensity ratio for allowed and forbidden
Raman scattering. For perpendicularly polarized pulses, the model only predicted phonon
interference at an angle of 45° from the [100] crystal direction. However, when one of the pulses
was directed along [100], electron interference was excited by allowed Raman scattering.

With such insights, the team looks forward to a better coherent control of optical phonons in
crystals. "Our study demonstrates that polarization plays quite an important role in the excitation
and detection of coherent phonons and would be especially relevant for materials with asymmetric
interaction modes, such as bismuth, which has more than two optical phonon modes and electronic
states. Our findings are thus extendable to other materials,” says Nakamura.

More information: Itsuki Takagi et al, Theory for coherent control of longitudinal optical
phonons in GaAs using polarized optical pulses with relative phase locking, Physical Review B
(2021). DOI: 10.1103/PhysRevB.104.134301

Journal information: Physical Review B
https://phys.org/news/2021-10-electrons-vibrations-crystal-polarized.html
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Research finds different antibody responses
following COVID vaccination and natural
Infection

By Dr. Maheswari Rajasekaran

The coronavirus disease (COVID-19) is caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). Infection with SARS-CoV-2 produces B cell responses that persist
for at least one year. Thus, immunological memory is essential to prevent re-infection, and B cells
play a vital role in this aspect of the defense mechanism provided by the immune system.

B cell memory develops in response to infections or vaccinations. The rapid recall responses
elicited by memory B cells help provide long-term protection against pathogens.

A new study published in the journal Nature attempted to investigate memory B cell evolution 5
months after vaccination with mRNA vaccines such as Moderna (mMRNA-1273) or Pfizer-
BioNTech (BNT162b2) in SARS-CoV-2 naive individuals. The study explored various aspects of
memory B cell antibody response like neutralizing response, affinity, epitope targeting, and
neutralizing breadth.

Study population

The study recruited 32 volunteers with no prior history of SARS-CoV-2 infection who had
received any of the two mRNA vaccines Moderna or Pfizer-BioNTech.

Blood samples were collected sequentially from 8 subjects who had received Moderna and 24
subjects treated with Pfizer-BioNTech. Samples were collected from study subjects at an average
of 2.5 weeks after their first dose, and they were identified as “prime.”

Similarly samples were also collected from subjects who had taken the second vaccine dose and
completed their vaccination regime. In this group of individuals, samples were drawn at two time
points, one at an average of 1.3 months and the other at around 5 months after the booster doses
were administered. The age of the study population ranged between 23-78 years with a median age
of 34.5 years, and 53% of the population was male while 47% was female.

Significant increase in plasma neutralizing activity seen in naive individuals who had
received the COVID-19 mRNA vaccines

ELISA (enzyme-linked immunosorbent assay) was performed to assess the plasma
Immunoglobulin M (IgM) , Immunoglobulin G (IgG), and Immunoglobulin A (IgA) responses to
the SARS-CoV-2 receptor-binding domain (RBD).

This study showed that during the period between the prime and booster vaccine doses, a
significant increase in 1gG reactivity to RBD was detected, which correlated with earlier evidence.

After the booster dose, the levels of IgM and IgA titers were found to be low when compared to
IgG. An inverse correlation was significantly identified between the magnitude of response and age
after the prime vaccine dose. However, this correlation was not significantly detected in this small
study population at 1.3 or 5 months after the booster dose. Further, during the period between 1.3
and 5 months after the booster dose, there was a significant decrease in the 1gG and IgA titers
against RBD. In the case of IgG titers, a 4.3 fold decrease was observed and the reduction in their
activity showed a significant direct correlation with time after vaccination.
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HIV-1 pseudotyped with the SARS-CoV-2 spike were employed for assessing neutralizing
activity. In naive individuals who received the first vaccine dose, a significant inverse correlation
was observed between age and neutralizing activity.

In the study population that received the booster dose, there was a similar 12 fold increase in the
neutralizing activity that did not differ with gender or age. Further, a significant positive
correlation was observed in binding and neutralizing activity between the booster dose and the first
vaccine dose.

In naive individuals who received the booster dose, it was found that at 1.3 and 5 months after
the booster, they showed 4.9 and 3.6 fold higher neutralizing titers when compared to infected
individuals who were assessed 1.3 and 5 months after COVID-19 symptom onset.

This study's findings suggest a significant increase in plasma neutralizing activity in naive
individuals who had received the COVID-19 vaccine, which correlated with enhanced vaccine
efficacy after the booster dose. Furthermore, higher neutralizing titers were observed in individuals
who had completed the vaccination regime when compared to COVID-19 infected individuals.

When 28 of the study subjects were assessed 5 months after their booster dose, it was identified
that neutralizing activity inversely correlated with time and directly correlated with 1gG anti-RBD
binding titers. As reported earlier, at 1.3 months post booster dose, the binding to neutralizing
serum titers was higher in vaccinated individuals when compared to convalescent patients, but this
difference in effect disappeared at later time intervals.

Similar to previous reports, the neutralizing activity against the variants tested were found to be
lower when compared to the original Wuhan Hu-1 strain. In addition, the neutralizing activity was
also found to decrease against the original strain and the variants as the time from vaccination
increased further.

Memory B cells may continue to evolve for up to 5 months post-COVID-19 mRNA
vaccinations

The effect of the mRNA vaccines on the memory B cell compartments was assessed by flow
cytometry wherein the B cells expressing receptors that facilitate binding to Wuhan Hu-1 (wild
type, WT) and the B.1.351 K417N/E484K/N501Y variant RBDs were measured. Memory B cells
expressing receptors for Wuhan-Hu RBD were detected after the initial MRNA vaccine dose, and
their numbers continued to increase 5 months post vaccination.

Memory B cells expressing receptors for binding to RBD of the variants tested were detected at
very low levels compared to the wild type. After the booster dose, an increase in the IgG memory
cells was observed, but IgM expressing memory B cells that were initially increased after the prime
vaccine dose was nearly absent after the booster dose.

Plasmablasts are antibody-producing stem cells, and RBD-specific plasmablasts were detected
after the first vaccine dose and were detected significantly after the booster doses.

The memory compartment is known to evolve for up to one year after natural infection and
results in the enrichment of cells that produce antibodies effective against pathogens. The study
examined the characteristics of the memory compartment after mMRNA vaccination.

2,327 paired antibody sequences from 11 individuals obtained at the time points that had already
been described in the study were examined. IGHV3-30 and IGHV3-53 were prevalent after the
prime and booster doses and remained prevalent 5 months after vaccination. Expanded clones of
memory B cells expressing the IGHV and IGHL genes were observed in all the individuals studied.

The study found that the amount of memory cells varied between initial vaccine dose, booster
dose, and between individuals and also decreased with time. Detection of unique clones in
vaccinated individuals suggests that memory cells evolve for up to 5 months post-vaccination.

It was also observed that memory cells isolated after the booster dose had significantly high
levels of somatic mutations when compared to plasmablasts and B cells that were obtained after the
initial vaccine dose. The study shows that after mRNA vaccinations the memory B cells may
continue to mutate or evolve for 5 months post the booster dose.
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The booster dose of the COVID-19 mRNA vaccines enhances the neutralizing response of
the antibodies expressed in the memory compartment

ELISA was performed to assess the neutralizing activity of antibodies that were isolated from
memory B cells that bind to RBD. Four hundred fifty-eight antibodies were tested, and 94% of the
antibodies exhibited binding to Wuhan Hu-1 RBD, confirming the efficiency of the method that
was used to isolate the RBD-specific memory B cells. The geometric mean ELISA half-maximal
concentration (EC50) of the antibodies obtained at various time points was estimated, and there
was no significant difference in binding of these antibodies at the time points tested. The EC50 of
the antibodies from samples obtained at prime, 1.3- and 5-months after the second dose was 3.5,
2.9 and 2.7 ng/ml, respectively.

The neutralizing activity of 430 RBD-binding antibodies was evaluated using HIV-1
pseudotyped with the SARS-CoV-2 spike. It was found that the geometric mean half-maximal
inhibitory concentration (IC50) of the antibodies tested was enhanced from 376ng/mL after the
first vaccine dose to 153ng/mL after the second vaccine dose, and this increase in activity
correlated with a decrease in the non-neutralizing antibodies and increase in neutralizing
antibodies.

Memory B cells recruited after the second dose of the mRNA vaccine are responsible for the
enhanced neutralizing activity observed between the first and second dose. The booster dose of the
MRNA vaccines results in an improved neutralizing response of the antibodies expressed in the
memory compartment.

The neutralizing activity of the monoclonal activities obtained was not significantly enhanced
between 1.3 and 5 months post-vaccination. Interestingly, in convalescent individuals, the
antibodies from memory cells showed enhanced activity between the period of 1.33 and 6.2
months after symptom onset, with further improvement observed after one year of symptom onset.
This was attributed to the increasing neutralizing activity of persistent clones.

Memory antibodies from convalescent individuals show more improved affinity and
neutralization breadth post-infection than in case of COVID-19 mRNA vaccinations

Bio-layer interferometry (BLI) analysis was performed employing Wuhan Hu-1 RBD to assess
the affinity maturation, which is the process wherein the immune system produces antibodies of
increased affinity during an immune response. Antibodies were obtained after the prime dose, 1.3
months and 5 months after the booster amounting to a total of 147 antibodies.

On comparing the affinity of the antibodies, it was found that there was a 3 fold difference in
affinities of the antibodies obtained at prime and 1.3 months post booster dose and a 7.5 fold
difference in affinities between the 1.3 months and 5 month post booster antibodies.

Affinities of pairs of antibodies from persisting clones obtained at 1.3 and 5 months post booster
showed a 4.5 fold increase in affinity, while in the case of convalescent individuals, antibodies
from persisting clones obtained at 1.3 and 6.2 months after symptom onset showed an 11.2 fold
increase in affinity.

The study also explored if there is a change in the epitopes targeted by the monoclonal
antibodies. It found that there was no significant change in the epitopes targeted by the 52
antibodies studied, which were obtained at 1.3 and 5 months post-vaccination and exhibited similar
neutralizing activity.

In convalescent individuals, it had been found that the neutralizing breadth of antibodies from
memory cells increases along with their potencies over time. The neutralizing potential of
antibodies obtained at prime and 1.3 months post-vaccination were tested against a panel of
pseudotypes encoding RBD mutations. It was found that there was only a small change in breadth
and an increase in resistance to K417N and A475V substitutions. It was found that there was a
little increase in neutralizing breath during the post-vaccination period of mMRNA vaccines when
compared to a similar period post-COVID-19 infection in convalescent individuals.

Conclusion

The findings from the study suggest that providing booster doses of mRNA vaccines to
vaccinated individuals will result in increased plasma neutralizing activity. However, it may not
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produce antibodies that exhibit neutralizing breadth against variants of concern, as observed in the
case of convalescent individuals.

Convalescent individuals, when boosted with mRNA vaccines, develop strong protection
against the original Wuhan-Hu-1 strain and the variants of concern.

Further investigation needs to focus on whether an additional boost with Wuhan-Hu-1 based or
variant based vaccine or re-infection will result in memory B cells that may produce antibodies
showing increased neutralizing breadth.

Journal reference:

e Anti-SARS-CoV-2 receptor binding domain antibody evolution after mRNA vaccination |
Nature. https://www.nature.com/articles/s41586-021-04060-7

https://www.news-medical.net/news/20211010/Research-finds-different-antibody-responses-following-
COVID-vaccination-and-natural-infection.aspx
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