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DRDO launches Aazadi Ka Amrut Mahotsav to
commemorate 75 years of India’s independence

Activities focusing on nation building and achieving

self-reliance to be organised in next 75 weeks
Secretary Department of Defence R&D & Chairman Defence Research and Development
Organisation (DRDO) Dr G Satheesh Reddy launched Aazadi Ka Amrut Mahotsav at DRDO
Bhawan on March 12, 2021. Directors General, DRDO Scientists and other officers attended the
event virtually from all major centres including Bengaluru, Hyderabad, Pune, Tejpur and
Visakhapatnam.

Aazadi Ka Amrut Mahotsav has been organised to commemorate 75 years of India’s
independence and will be celebrated for 75 weeks starting from March 12, 2021 with various
themes. Efforts of DRDO will primarily focus on the theme ‘AatmaNirbhar Bharat’ and the
announcements made will be in the direction of realizing that vision. DRDO will celebrate the
Mahotsav throughout the 75 weeks by conducting various activities in the direction of nation
building, achieving self reliance, encouraging scientific innovations, developing human resources
and host of other related topics.

During the Mahotsav, DRDO will work with renewed energy to accomplish the goals set by
Secretary Department of Defence R&D & Chairman DRDO under the vision of the Prime
Minister. Chairman DRDO called upon DRDO fraternity to put special efforts to further support
the industry and academia. DRDO will work along with them to achieve the goals of Mahotsav in
various ways.

DRDO plans to enhance handholding of startups through incubation centres for technology
development. Technology proposals from various industries will be processed under the
Technology Development Fund (TDF) scheme in larger numbers. Number of Licensing
Agreements for Transfer of Technologies (LAToTs) will be increased to greater than 100. ToT to
local industry for potable water in North Eastern Regions, Interactions/visits by DRDO scientists to
various industries, filing of patents and reaching out to foreign countries to promote export of
DRDO products have also been planned in a bigger way over the entire duration of the Mahotsav.

In order to promote greater collaboration with the academia, wide variety of activities have
been planned such as providing new challenges to academic institutes, increasing internship to
students and providing apprenticeships to students in DRDO laboratories/centres. Besides, PhD
students will be enrolled in DRDO laboratories on various defence related topics. More importance
will be given to publication of scientific research papers and defence related articles in regional
languages. Organising of courses and seminars on defence related areas in Universities/Institutions
has also been planned on a larger scale. For encouraging skill development, many Certificate
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courses have been planned for students in advanced futuristic technologies like Artificial
Intelligence and Cyber Security.

In addition to these, special activities like exhibitions, short films, documentaries, carrying out
plantations on a large scale, have been planned.
https://pib.gov.in/PressReleasePage.aspx? PRID=1704382
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SIHRSINT & T H FaAAAT & 75 T WA &
39eey H ST FT HHA Heleqd I YIHTT H

e 75 gwal & A [AAfor v sireafavar
gv Ffaa afafaferat & srIfaa fFar srear

T U Ud fahE (3IRUSE) faHET & @fag 3R W@ WU Ud faerE Heree
(SIAREN3) & 7EFET 31, ST FdrRr 83T o 12 AN, 2021 & SRS HaT F 3TSET T
3 Helcad T YT HI| 5H FRFA H IR & Fgrlcsd 3R ForelF, deIare, qov,
AR Td faurEradeA |igd @il 93 el & Al Ud 3w e gl AIH @
3afedd gul

SIS FT 3 AGlcHd AR i FadFar & 75 Wl W g & 30c08T H 3mAfad fomar
IR E1 12 A, 2021 @ YE & @ 58 Heledd I [ avg aEqg3i & Gy #ARr Seen|
SIREBN T TAH 3H FARlcHd FIACATWHIN ARG AT a8&] W wafis &9 & Hied & &
B 3R 39 fase FI IR & Fr feem 7 aiwone & Sreeft| RSB 75 §%Fdl Jd% 59
ARICHd & AT 3§ SN Use AT, cAfAsRar yied &e, e AdaRy &l
PeATRd T, AT TATEAT T QT aa 7 feer & R_ffe afdfdfat & smee afa
3= Fefad R[wat T AsEeT HEm|

SH FElcHd & AT SIREBN TueHdl & s & 39 @7 Iqaue va fawra fasmer
& @fta 3N AIREBT & IegeT garT HUIRA et i Q@ A & v 78 ol & a1y Fa
FIM| FAREBT F IeTeT 7 NARIBT & dARN T 3T 3R FFEiAHs 8T F A7 ge &
forT 1Ay gara i F1 e fhar| SRS Affied aller & #Aglcaa & o&at & gred
A F T 3Tk TTT FIA HLIM|

SRS At WA Frra & v FSART dgl & AgdA ¥ FEcy # g3
QIfeser s T &1 e et A doreiieh yedTal & 92 T & vledfahr e A
(EET®H) AT & dgd UfhdT H AT S| GgI, dohellel & §EATCRUT o ol ST
AT T FEAT (CATSIHIETTH) T 100 & 3k T Swel| 3§ FAglowa HT g 3afe
& AN 3T Al et A 9 dew oeh & o wnEhy et e a3, SmEnt &
et earT RAffes et & aeenfaramr, A3mEE & 3cael & [T F ogerdr g F
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fore 9¢e aot o 3R goreht faeRll do UgT S B A Y 93 YA W AT FAS TS
gl

JFEHAS a7 H AT if¥F FEIeT F derar ¢ & v e axg & afaafear i
STl 1S a1 §| SoA87 Iehiciaieh HEUE Al 7S ol dl Jeled e, sl & v geaify
JoreT AR ARSI JIARTRNGTH/HET #F SHE I IRNGJdT Jald e afAe §1 $8& 3ramar
T et Affea fawar w fivadr ol &1 SARSBT TAeRIenst # A#Ga har Seem|
Jel, &1E AT # dATeieh e qAT AR I8 FeEl or@r & g o ¢ 31 Agea fear
SITeaT | faRafacareral/aedr=l # & HafUd &l W aegwAl AR AAAGRT &1 93 YA W)
AT el T ATSTAT TS IS &l SHh elTdl iAol (AP hT YIcAGd Hel Pl oIl HIAA
SeiOHaT AR AgeR AT Sl HiasT &1 3eid dehelienl H BHET & [T &3 JAOTT IoThAt
Fr ofr deteTT IS TS B

5% AR, 93 Y= W 3w afafafr o, vedfear, og fhed, ga foel, gafRimor
T T Y 3 Ao S TS B
https://pib.gov.in/PressReleasePage.aspx? PRID=1704477
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DRDO launches Aazadi Ka Amrut Mahotsav

By Aksheev Thakur
Highlights
Aazadi Ka Amrut Mahotsav was launched on March 12 by Secretary DDR&D & Chairman,
Defence Research Development Organisation (DRDO) Dr G Satheesh Reddy at DRDO Bhawan
in the national capital.

Aazadi Ka Amrut Mahotsav was launched on March 12 by Secretary DDR&D & Chairman,
Defence Research Development Organisation (DRDO) Dr G Satheesh Reddy at DRDO Bhawan in
the national capital. Director Generals, DRDO scientists and other officers attended the event
virtually from all major centres including Bengaluru, Hyderabad, Pune, Tezpur, Visakhapatnam
among others. B AR 2

DRDO has made elaborate plans to celebrate
the Mahotsav throughout the 75 weeks by
conducting various activities in the direction of
nation building, achieving self reliance,
encouraging scientific innovations, developing
human resources and host of other related topics.

Aazadi Ka Amrut Mahotsav is being organised
to commemorate the 75 years of India's
independence and will be celebrated for 75 weeks
starting from March 12 with various themes.
DRDO efforts will be primarily focused on Aatmnirbhar Bharat theme and the announcements
made will be in the direction of realizing that vision.

During the mahotsava, DRDO plans to enhance handholding of startups through incubation
centres for technology development. Technology proposals from various industries will be
processed under the Technology Development Fund (TDF) scheme in larger numbers. Number of
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Licensing Agreements for Transfer of Technologies (LAToTs) will be increased to greater than
100.

Transfer of Technology (ToT) to local industry for potable water in North Eastern Regions,
Interactions/visits by DRDO scientists to various industries, filing of patents and reaching out to
foreign countries to promote export of DRDO products have also been planned in a bigger way
over the entire duration of the Mahotsav.

In order to promote greater collaboration with academia, a wide variety of activities have been
planned such as providing new challenges to academic institutes, increasing internships to students
and providing apprenticeships to students in DRDO laboratories/centres . Besides, PhD students
will be enrolled in DRDO laboratories on various defence related topics. More importance will be
given to publication of scientific research papers and defence related articles in regional languages.
Organizing courses and seminars on defence related areas in Universities/ Institutions has also been
planned on a larger scale.

To encourage skill development, many Certificate courses have been planned for students in
advanced futuristic technologies like Artificial Intelligence and Cyber Security. In addition to
these, special activities like exhibitions, short films, documentaries, carrying out plantations on a
large scale etc., have also been planned.

IAF carries out a unique flying display

As a part of Amrit Mahotsav, the Surya Kiran aerobatic team of the IAF carried out a unique
flying display in the skies of Coimbatore today. The team created magic in the air by flying in a
formation depicting the numeral "75" with seventeen Aircrafts. The team led by Group Captain
Anoop Singh was in the air for more than half an hour covering the length and breadth of the town.

The air display was a part of yearlong "Amrit Mahotsav" being celebrated by the nation in tune
with Hon"ble Prime Minister's clarion call to all public representatives to participate in the
nationwide activities at 75 locations for the coming 75 weeks. The display showcased a spirit of
adventure and exhibited the diverse flying skills of the men in Blue.

https://www.thehansindia.com/karnataka/drdo-launches-aazadi-ka-amrut-mahotsav-
676619 ?infinitescroll=1




& The Sentinel

Sun, 14 March 2021

DRDO Chairman Dr G Satheesh
Reddy visits DRL Tezpur

Dr G Satheesh Reddy, Secretary, Department of Defense, R & D and Chairman,
Defense Research and Development Organization (DRDQO), visited Defense
Research Laboratory (DRL), Tezpur

Tezpur: Dr G Satheesh Reddy, Secretary, Department of Defense, R & D and chairman,
Defense Research and Development Organization (DRDO), visited Defense Research Laboratory
(DRL), Tezpur and DRL R & D Centre at Tawang, Arunachal Pradesh on March 13 and March 14.
He was accompanied by Dr A K Singh, DG (Life Science), and K S Varaprasad, DG (HR) and
other high-ranking officials from DRDO HQ, New Delhi.

On March 13, Dr Reddy attended review of ongoing DRL R & D activities and guided DRL
scientists towards future course of research. Several issues pertaining to development, successful
deployment and induction of different DRL products like Long Lasting Insecticidal Net (LLIN),
Iron Removal Unit (IRU) and Bio-Toilet in the armed forces and paramilitary were also discussed
at length. The unique operational features of each of the products like no-power requirement of
IRU, complete degradation of human faecal matter by Bio-toilet and multiple wash ability of LLIN
were highlighted by the chairman. Dr Reddy entered into close discussions with the state and
military authorities of both Assam and Arunachal Pradesh to envisage scope of further successful
interactions with both the stakeholders.

The chairman applauded the contribution made by DRL in mitigating the corona challenge in
this part of the State by conducting PCR based sample testing and large scale sanitation drives. The
Chairman also addressed all ranks of DRL in an open forum and assured to strengthen the only
DRDO lab in the Northeast by providing more manpower and funds.

On March 14, the Chairman visited DRL R & D Centre at Tawang and took stock of the
progress on ground. Then he visited Tawang War Memorial and adjoining places of interest before
leaving for Delhi.

https://www.sentinelassam.com/north-east-india-news/assam-news/drdo-chairman-dr-g-satheesh-reddy-
visits-dri-tezpur-528501 ?infinitescroll=1
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Why did India reject Eurojet Engine in favor
of GE F404 to propel its Tejas Fighter Jets?

By Mansij Asthana

As India is commissioning indigenous Tejas fighter jets in the air force, experts analyze why the
Indian DRDO opted for General Electric’s GE F404 instead of Eurojet engines that also powers
Eurofighter Typhoons and many others.

Developed by the state-owned Hindustan
Aeronautics Limited (HAL), Tejas is a
single-engine, fourth-generation, multirole
light combat aircraft (LCA). Given its
capabilities, experts see Tejas as the future
aircraft for the Indian Air Force.

The development of the HAL Tejas fighter
is considered a flagship project under Prime
Minister Narendra Modi’s ‘Make in India’
initiative.

India had for long relied on the Kaveri
engines developed by the Defence Research
and Development Organisation (DRDO). The
home-grown low bypass twin-spool turbofan
Kaveri jet engine was slated to provide an 80
KN power pack and adequate ‘thrust to
weight’ ratio for the Tejas fighter.

However, it was deemed insufficient for
the requirements of the fighter jet.

To meet India’s need to field a modern fighter jet, it had to find a new engine that is of
international standards. It shortlisted two engines for the Tejas: the Eurojet EJ200 engine and
General Electric’s GE F404 engine.

The EJ200 Engine

The Eurojet EJ200 is a military low-bypass turbofan engine that has been developed by the
Munich-headquartered EuroJet Turbo GmbH.

The engine powers the Eurofighter Typhoon multi-role fighter jet. It is largely based on the
Rolls-Royce XG-40 technology demonstrator that was developed in the 1980s.

The EJ200 engine has also been used in the Bloodhound LSR supersonic land speed record
attempting car.

Despite the fighter jet engine being smaller and simpler in layout than its contemporaries,
according to Rolls Royce, the EJ200 still delivers an unprecedented power-to-weight ratio for a
fighter jet.

The engine possesses next-generation technology, power for multi-role capability, and a high
thrust-to-weight ratio, making it ideal for the most demanding military aircraft applications

The GE Engine

Produced by GE Aviation, the GE F404 is a family of afterburning turbofan engines falling in
the 10,500-19,000 Ibf (47-85 kN) class (static thrust).




The engine provides a maximum thrust of 11,000 Ibf (48.9 kN) and a thrust of 17,700 Ibf (78.7
kN) with an afterburner. The overall pressure ratio of the engine stays at 26:1, the Bypass ratio is
0.34:1, with the Thrust-to-weight ratio being 4.8 (dry), 7.8 (afterburning).

Why India Chose GE Engine

As per reports, when India looked at the possibility of procuring the EJ-200 engines for the
Tejas fighters, they had the Eurofighter Typhoons in mind as well.

If the engines were built within India for the Tejas fighter, the Eurofighter would benefit from a
fully amortized engine line while also being entitled to offset credits for the ‘made-in-India’
Eurofighter EJ200 engines.

This would in turn reduce the price of the Typhoons to India, which could have been a big
advantage for a fighter jet that was considered advanced but expensive.

On the other hand, with the GE F404 engines, India’s Tejas fighters would get engines that
possessed the much-needed stability and reliability to the Tejas fighter jet at a time when New
Delhi’s rivals Beijing were having engine troubles with the Chengdu J-20 stealth fighters.

According to General Electric itself, the F404 is one of the most versatile engines in its class,
making it a compelling option for applications around the world.

The engine powers fighter jets like the Boeing T-7 Red Hawk advanced jet trainer, the South
Korean KAI T-50 Golden Eagle light combat aircraft, the Northrop F-20 Tigershark, the Lockheed
Martin F-117 Nighthawk, and the McDonnell Douglas F/A-18 Hornet.

With the history of powering such incredible aircraft, it was no doubt that the American engines
truly had a very high caliber and met all international standards.

The F404 engine provides higher power, improved fuel efficiency, and increased mission
capability for the combat-proven Boeing F/A-18C/D Hornet. It seems India wanted to go for the
best when it came to Tejas fighter jets.

Earlier, the engine has already been praised by former Indian Air Force Air Chief Marshal
Birender Singh Dhanoa, who said that the American-made engines had excellent fuel efficiency
and that he had rarely seen that among the contemporary fighter jets that he had flown during his
career.
https://eurasiantimes.com/why-india-dumped-eurojet-engine-in-favor-of-ge-f404-tejas-fighter/
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Mobile Integrated Network Terminal (MINT) for
Indian Army under Aatmanirbhar Bharat Abhiyaan

1. Robust communication support has always been a key enabler of combat potential of the field
army. Advancements in communication technologies have facilitated solutions which can be
adapted and customised as per operational requirements to give a distinctive winning edge.

2. To this end, the Indian Army is in the process of procuring Mobile Integrated Network
Terminal (MINT) systems under Make II Category of DAP 2020. The system is envisaged as a
lightweight, portable, state of art integrated communication solution with satellite backhaul and
wireless access system to support voice, video and data. Post evaluation of response submitted
by the Indian Industry, a total of 11 (eleven) firms have been issued with the Project Sanction
Order on 12 March 2021 for development of prototype. The Contract will subsequently be
placed with one of the firms on successful development of prototype as per provisions of Buy
(Indian-IDDM) of DAP 2020.

3. Development of MINT systems will enhance the operational communication capability of the
field army in consonance to the self-reliance vision of “Aatmanirbhar Bharat” for Defence
production.

https://pib.gov.in/PressReleasePage.aspx? PRID=1704393
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HTATANY ARG AT F Idetad HRAT Q=
& foT Aasd sdes Acasd cfHAaa (Re)

A HUR TUTel §ALT & & HAeled W Al 6T Jeur &THT T Toh THT Tesh @ gl FuR
Senfafehal & g8 worfd & IUAIC Sl aTel W HATUIA Yecd el T Gfshar T Gaea s=arar
%ﬁ—gamﬁamamaﬁa:amq STl ST ThT gl

sga T IRAT Jar Sudr 2020 & A || Aol & 3TeTT AGST 58T Acas i
(FFe) Reea @licar & ufthar & § | 38 gomelr &1 gRevedar araw, Aifsar 3T e &1 @y
&eT ATl THT YU & N 9X HN ST W@ & ST a9t 7 godhl, TH H gE T W o Sl A
I TUr [SHH dCAge Sehglel Td aiiod THAH YTl FH cAfelsh Uehlehed HAR
FATUIA | SR 39T gaRT Y&dd fAfshdr & Hedichad & dlg Welesd & faw & fav
feaier 12 A 2021 1 AR E&NFHlT e & @Y Fo 11 (79RE) BAT S TR A
gl

g% dlg JUA 2020 & T (SIA-HEIEITAH) F YEUET & ITER WCCBT F bl
faehd WX Tk B & Y IS YeT AT S|

AT 3¢S acasm e (He) Rfrerw &1 A dies 3T fr a@Re dar eaar
H T WM S F WT IcueT F 8T H "cAAIR ARa F 3neA-ReRar efedor &
e

https://pib.gov.in/PressReleasePage.aspx? PRID=1704457
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New-age wars of the 21st century and Indian
Navy’s tryst with unmanned systems

The Indian Navy aims to achieve complete Unmanned Solutions with
fusing all the data collected by various unmanned systems deployed
By Huma Siddiqui
The Indian Navy aims to achieve complete Unmanned Solutions with fusing all the data
collected by various unmanned systems deployed. Some platforms in the pipeline including 10
drones from the US based General Atomics; 10 Naval Shipborne Unmanned Aerial System
(NSUS); minesweepers are expected to be part of the Indian Navy soon.

“The world has changed and there are new enemies and new wars to fight in the 21st century,
and for this purpose new war machines with the state of the art technologies are needed,” explained
a service veteran.

In India the three services are in the midst of massive
shift in priorities for defence expenditure, and the focus
has slowly shifted from combating terrorism towards
fighting off the aggressions of — China and Pakistan.

Top sources confirmed to Financial Express Online,
“Due to budgetary constraints, there is a push towards fleet
rationalization. And have reached a point where in place of
manned platforms the focus has shifted to unmanned
platforms. For instance, there is a requirement for 12 The Indian Navy has been pushing for High
minesweepers. So, the navy is looking for unmanned Alfitude Long Endurance (HALE) drones to

. .. beef up surveillance to keep an eye on the
minesweepers, additional P-8Is, NSUS, and more UUVS.” ¢ Ocean space as well as increasing its
Adding, “The Indian Navy has always the latest technology profile in the Indian Ocean Region (IOR).
whether it is an eye in the sky or Sonar and UUVs to deal (Image: boeing.co.in/)

with threats underwater.”

“The data gathered that is gathered through Al based software is for better and faster analysis
for seamless flow of information and helps the navy in its operations.”

What is Indian Navy getting?

The Indian Navy has been pushing for High Altitude Long Endurance (HALE) drones to beef
up surveillance to keep an eye on the huge Ocean space as well as increasing its profile in the
Indian Ocean Region (IOR).

As has been reported by Financial Express Online earlier, a deal with the US based General
Atomics is expected to be inked soon. The Indian Navy is going to acquire 10 Predator (MQ-9)
series UAVs.

The Predator (MQ-9) UAV from the US is perhaps the most iconic aircraft of the war on terror.
Over two decades the people across the globe have grown familiar with the Drones.

How did the Predators get the name Sea Guardian?

General Atomics defines Sea Guardians as highly modular and easily configurable High altitude
Long Endurance Remotely Piloted Vehicles/Aircraft (RPV/RPA). This allows the customer
selected combination of payloads to be fitted onboard, thus making it specialized for specific
needs. According to sources, “Indian Navy, which is the lead service for the procurement of
HALE, exploited this ability and selected some of the latest most versatile sensors and payloads to
make it better than the aircraft being operated by the customer themselves.”
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A team of its best unmanned crew went globetrotting for selection of the airframe and sensors
package. And through their journey, the Indian Navy team got an opportunity to interact with
USAF, and RAF officers to understand the operational performance of their sensor packages. “To
understand real world ranges in the Maritime Domain, the protector programme in particular was
helpful. And through this dedicated and tedious process India’s Sea Guardian was conceived. The
UAVs presently on lease are just a shade of cross domain capable aircraft yet to come,” explained
a source.

Being a technological intensive and network centric service, Indian Navy has already
commenced defining various Letters Of Intent (Lols) towards the MUM-T (Manned and
Unmanned Team). This would give the commander at sea, increased flexibility and reduced sensor
shooter timeline. Sea Guardian is fully capable to interact and share information with P-8I
multirole maritime ASW aircraft.

Negotiations are going on with the US based Boeing company for a contract of 10 Naval Ship
borne Unmanned Aerial Systems. In fact when the US Defense Secretary visits India next week
this will be topping the agenda for discussions.

Induction of NSUS is expected soon

These are ship launched tactical unmanned aircraft, that would provide cover to ships on
Mission Based Deployment or Pichet ships which are operating away from shore based air support
ability to build MDA without any electronic emissions emanating from the mother ship. The stealth
and surprise both can be maintained whilst continuing tracking the vessel of interest.

How will these help the Indian Navy?

All these new unmanned inductions are very critical as there has been a spurt in UUVs incidents
across the globe. And in the case of the Indian Navy’s air ASW platform, the arrival of MH-60 R is
still awaited and the Dunking Sonar has aged.

During this period, it becomes very important for the Navy to induct both HALE and NSUS at
the earliest. The interesting fact about the Quad (India, the US, Japan and Australia) meeting is that
all the four members have great interest in the Sea Guardian and are operating P8-I and MH-60R.

Interoperability

Once the HALE drones are inducted in the navy they can be used for surveillance, and the P-8Is
will be for Anti-Submarine Warfare (ASW) roles. The Sea Guardian can fly in sync with its P-8Is.

Since both India and the US have inked the Communications Compatibility and Security
Agreement (COMCASA) in 2018, the US origin platforms will get encrypted systems which are
expected to further improve their capabilities.

This takes the interoperability between the two to the next level. And will be of great help when
the navies of the Quad go in for the next Malabar exercise.

Unmanned Minesweepers?

The navy is keen to get the unmanned minesweepers. The US Navy and the Royal Navy already
have these in service. These minesweepers are used for triggering modern naval mines without
endangering manned vessels or crew.

https://www.financialexpress.com/defence/new-age-wars-of-the-2 1st-century-and-indian-navys-tryst-with-
unmanned-systems/2211827/
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At least 50% of required Sig Sauer rifles received
by Indian Army infantry battalions: Officials

India has been training Uzbekistan soldiers in handling the new rifles

The Uzbekistan Army has been learning to handle Sig Sauer assault rifles from the Indian Army
during the joint exercise that is happening currently in Chaubatia of Ranikhet district, said senior
military officials on Friday. LT T . LT |

Moreover, all infantry battalions of the Indian
Army have got at least 50 per cent of the required
Sig Sauer rifles, said its spokesperson Colonel
Aman Anand.

The frontline infantry battalions (posted along the
Line of Control or the Line of Actual Control) have
got Sig Sauer rifles in a much larger number while
other battalions have got at least 50 per cent, he K : .
added. An Indian Army soldier with the newly acquired Sig

The military exercise called Dustlik-2 between “2u¢r 716 ADGPI Twitter
India and Uzbekistan started on March 10 and it will end on March 19.

Col Amit Malik, who heads the 13th battalion of the Kumaon Regiment, said, "We will be
training them (Uzbekistan Army personnel) because they would be using it for the first time."

Around 45 personnel of the 13th battalion are conducting a joint exercise with around 45
personnel of the Uzbekistan Army. The focus of this military exercise has been counterterrorist
operations.

The mainstay of the Indian Army's infantry has been the indigenously-built Insas 5.56 mm rifle,
which has a firing range of around 400 metres. However, the Army has recently been shifting to
the American Sig Sauer 7.62 mm rifle, which has a firing range of 600 metres.

The defence ministry had in September last year approved the procurement of 72,000 Sig Sauer
rifles for the Indian Army.
https://www.theweek.in/mews/india/202 1/03/13/at-least-50-of-indian-army-infantry-battalions-received-sig-
sauer-rifles-officials. html
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UAE & HTHHATT # HRd & G@I§ SU-30MKI
o SIS S7T3, TIfFEdrel & F41 T qHia?

SR I JUF & T agcl Hrae) Gt ¥ FiT gleal dor 7 TAT HIST JGETITT F7 8 81" 357¢ Folar
TTH 3§ JTEUTIIRT H ARANT TIYHAT ¥ B F@I3 CHFI0 VHFIHTE, U HTVer18 TIX Regferar
TRFTFE FIV g JF 17 TElgHNEY eTaqld vIRTES ATlRT 8
By Priyesh Mishra

HRA 3R JUs & i ol 3MoT Fet & i Sl & $H AT WIS JeumA X 38 8| 'Sl
Tl SATH o SH JEUBI A HRAY drgAT & OF JUI$ THY-30UHARINES, Th IMSTA-78 TI
Rorgfeier tatshiore 3T &Y €117 TATATET TEUIE TGRS ATTA ¢ | JUS o HTHATT H 33T §- @
XA & 3T A Al T 3T agi ¥ e 1700 Fraldier g Tfehediat 7 ga1$ & W 81 39
JSHTITH 3 R 3R JTS o 3reirar hid, ARG, Fer 3R, afaror Hifam 3K agdier i d=r ear
o T8 &1 TG TE T HiehT & ST Rl T argheAT JUS H AT vl Jermeary & Ulared qriefide sy
6T &1 SHA Tohl o Theed gureT AW 1 Y 3iTesTar 1 e & enfAer fovam arm 8, o A de 0¥
FEIYS 3 FGeTd ATl gTelld & SIS @ oI T & |

F$ ST F AIY I W@ HRA F g1 AT

ofieT & 27 AT ofeh gleT dTel JETSAT 'SSIE FoldT H $RCT & ASTeh QAT TorT-3reler ST & @y
351 ¥R Q& | S JEUTHATH 1 US o 3ol LTI TISH T IS fohar ST 36T & | T 98T TISH &,
STET ShIT & HR 31T THT Thel TAATAT ST Tgell BT o A3 THT deh 3R fFar a7| 0& & arales &9
G I7EH el ol WIET o AAoigIh U 30 TIREH A JTURT el ¥ AR FI AARS dievd 3R Tofr
T SRIt & T ARl 8T FSTg 81 W &1 39 367w # o, Sirset, Faa 3N e a1 wddetes g
T Gt e o & | Ty afehtctret 3R ATEere STy ohT WellthT Setel ohl ATEl TWot dTel Jeht ohT &1t
e ag gl — ora

GO & 2R Feumsarw A ford 7€ gewmar

Aol Arer & 311dH FHE F AT QT @ STolel THUH
TREU FgeFd 3RS AR (JUS) 3R T34 3R & edgr@n
gR R Ig A1 g A & T 8l Ja1 7@ 1 T3Er 3R HR
JUS T Tgell GNT AT| S8 SR 3e@ied of hael Qled 421 & Jedl
YT & HAThI P, Ifesh TgT & T3 T o S A3 & AT
o1 Sk o1 T Y| FEY HROT § o Tgeret IR I HREFET 4k 3 srworer & smea & w@s SUS0MKI
3RS & R & AT JeTAH FYeA b fofr foram| F gt aer 2 o e, e e g e
3 HRA o A T&T FANT SGTa1 T il § 1A Y IQ & | TS HROT & foh T3Er 3R JUS 319 7R &
TTY HY F HET THATR ToTed T IR g

uiféedrar & forw F@ § 98 9rsT Sewr

TFET 3RT A AR & ATT o TGY FaleAT TS dR W IifehedreT & folw qerer sree g1 e as
T ehEclleT 37T HeT ol ST oY &1 JUS 3R AT 3R A BRI 9T AT| oAfehed, ool Aol He#R hl
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Tt T TTHTET ol JTelTeIalT &t o ShROT UTfehcllel 3R HSET 3R o e & TR SR H R
&1 g3 F AT q§£| TR ECTeT o Aol FHE STollel AR STIdc arerdr i 8 T o & e @relt gryr
AT ST UST AT| TET IUS o T [GT Tl & hallel TTiehedls] § Teh 3RS SToR i &r a1g URY & arog
HET &1 & A T doh 3T ITiehedlel # AT §1 3 el $T oee 3¢ 12 A g1 JUS o Ig ThA
AT Ay ART § 5 3gr A=RE g1 1S &1 W & 3R WfFedeT Ig 37 a9y 1 a1 § o 3T%
BT Retd # sgdf 721 e g1t

HRT & WY HaeT 9¢7 T@ F3ar 37 3R 708

39 T 3RS T & AIRAATT Bl T IS Tohs QT &1 T H TS 3RS AT JeAT AT AT
TRl & G Hell T STeiiel fgel RIB T Ig & | 319 F3ET 3R 3R 3HHT ©fivs Sl JUS &t
&Y HIR & AT T&T T §T I§ § | $RCA & 20-25 FRAY o orer 31 4rell & €5 &Y Ader f3ha vfesiiaera
# INS TolT 1 ST AT| TSl ATel EHR & oAl GHW SToliel Hedlol Hehe, Ra0l o el 3RS 3R UAE
T T T AT | FEY AL ST Tl of3Teh TAATET B A HRA 3T IQ A oY 37§ UAE o TG Eohil of s
TR Rergfeiar Fate fear Al SRl arg@ar oF o grer € 3 379 Uhel SIcH & HY ST F HiF &
AT JemeTay fohar |

AT 3T & WY Y JEUTSATH F AR

T3S 3RT 3R HRA STt &1 Sfauaiiy T 37T e ST g & | T§ 379 do o STAer ST gl
cRiT & ST TgelT JEUTeTH BTN | Ig Jeumsard H3al 3RS H AT Fham S| 58k forw sTRei
YT T Teh ol $© Helel H AT IRT & &R I ST Hevell &1 S JEHA F o had 3T 3RS HI
AT hT dTehcT H SoITHI BI9TT, STedh WTST & &RIT H I0T= I dieh glelTd & 3T 53T sgerta gl |

IR & WY ASAT HT e TG g A

TRl 3TeicTeh T3 3R T Fell T ¢feiar 3R gRIAR HLAT ST AT| Sl & g1, TEATH &
oy gfa Telt 7 Mffer Heren 3R AEAT T GIaT & oY TG IR TTfehEcilal T G oIl &1 39
HR T T § Tifehelle & ToIw W8 3R FRFel g1 SATwal | FIET Y Ig Il ¢ o HRA & AL FaIer
STl YTfehEclTel T JolelT H 378 STsTeTash 81 SHTAT, 31 Uifehedrel fhe & I3l 1 Algdrst gl
arerm gl

https://mavbharattimes.indiatimes.com/world/uae/indian-air-force-sukhoi-su-30mki-in-exercise-desert-flag-
vi-with-uae-air-force-effect-on-pakistan-imran-khan/articleshow/81470499.cms ?story=4
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Four reasons why the Indian Air Force ‘Could
Overlook’ US Fighter Jets like F-21, F-15EX

By Prakash Nanda
As India and the US are expected to discuss major defense deals, including that of fighter jets,
this week, analysts point out the difficulties that New Delhi will face in procuring them.

Soon after US President Joe Biden’s maiden multinational summit with the QUAD heads of the
government, his Defence Secretary Lloyd Austin will undertake his maiden foreign visit to three
countries — South Korea, Japan, and India — this week. Significantly, two of them — Japan and India
— also happen to be America’s QUAD partners.

In his talks with Indian Defense Minister Rajnath
Singh in New Delhi, Austin will “discuss
operationalizing the major defense partnership that we
have with India, including through enhanced
information sharing, regional security cooperation,
defense trade, and cooperation in new domains”, Acting
Assistant Defence Secretary for Indo-Pacific, David F
Helvey said on Friday (12 March) after the QUAD F-15EX (Image courtesy: Boeing)
summit.

When it comes to “defense trade”, among other American arms, ammunition, and platforms for
India, the most important happens to be Lockheed’s F-16 (or the improved variant F-21), and
Boeing’s F-15EX and F/A-18E/F fighters that are bidding for India’s Medium Multi-Role
Combat Aircraft (MMRCA) 2 tender of worth about $20 billion.

MMRCA-2 promotes the Make-in-India initiative, under which the country pursues to jointly
manufacture 114 fighter aircraft and assist its Air Force expansion plans. Boeing now seems to be
keen on F-15 Ex for the IAF and the F/A-18 Super Hornet Block III for the Indian Navy.

However, despite India’s weapons procurement from the United States jumping from a meager
$6.2 million to a whopping $3.4-billion in the final year of the Donald Trump administration, and
that too at a time when the sale of American weapons to other countries has dipped to $50.8 billion
in 2020 from $55.7 billion 2019, the chances of either the Lockheed or Boeing succeeding in the
MMRCA bid appear remote, according to knowledgeable sources.

This likelihood, however, is not reflective of the otherwise upswing in the Indo-US defense ties.
All told, India has already bought American weaponry worth over $18 billion over the past decade
— C-130J Super Hercules transport aircraft, 10 Boeing P-81 long-range maritime patrol aircraft for
the Indian Navy, Boeing C-17 Globemaster III heavy-lift military aircraft, Boeing Apache
Longbow attack helicopters, 24 anti-submarine warfare Sikorsky MH-60R Seahawks and
ammunitions like Raytheon/ Kongsberg National Advanced Surface to Air Missile System-II
(NASAMS-II) and 145 M777 howitzers, among others.

But, when it comes to US fighter planes, analysts point out the difficulties that India will face in
procuring them.

Political Hurdle

First, there will be a political problem for India to opt for Lockheed Martin’s F-16 or F-21
(which the company is saying to be made especially for India). It will be difficult to ignore adverse
public opinion to buy an aircraft that Pakistan uses, even though it is one of the cheapest fighters
available in the international market with a proven record of accuracy and efficiency.
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Changing the name from F-16 to F-21 will not remove the stigma attached to the airplane and
the negative images it produces in the minds of the Indian public. One may recall here the Bofors
scam, for which there was a heavy political price, notwithstanding the gun’s superb quality.

Besides, there is an added political factor linked to the incumbent Minister of External Affairs S.
Jaishankar. After he retired as the foreign secretary, he was allowed by the Modi government to
take up a job as president, global corporate affairs, in Tata Sons in April 2018 by overlooking the
mandatory cooling-off period of one year for retired government officials to join any private sector.

And his corporate position was widely seen as a follow-up of the agreement that the Tata Group
had signed with Lockheed Martin for the joint production of the F-16 fighter aircraft in India. And
from this high-profile corporate position, he was catapulted by Prime Minister Modi as the
country’s foreign minister in 2019.

Given this background, buying or joint-manufacturing F-16(F-21) will be literally a political
bomb for the Modi government.

A Costly Proposition?

Secondly, compared to F-16, going for Boeing’s F-15EX will be much more expensive not only
to procure but also to fly and maintain. Experts have noted the estimates made by the Air Force
Association (an independent, nonprofit, civilian education US organization that is meant to
promote dominant U.S. Air & Space Forces, and support for Airmen and Space Professionals) that
flying the F-15EX will cost $27,000 an hour.

As Indian-American military expert Amit Gupta says, for a cash-strapped India, this financial
consideration cannot be overlooked because the French Rafale’s reported flight cost is $14,000 an
hour.

“Fighter jets, while loved by air forces, have prohibitive costs, are expensive to maintain, and
the smart weaponry that makes such systems into lethal platforms cost an arm and a leg”, he adds.

Too Many Aircraft Types

Thirdly, India is one of those rare countries whose Air Force flies a mix of French, Russian, and
British combat aircraft, a situation that already is a logical and maintenance nightmare. If one adds
now a modern American fighter, that will further add to the complexity and expense of the
maintenance and operations process.

The Nuke Factor

Fourthly, and this is most important, fighter jets are the third leg of India’s nuclear triad. India’s
‘triad” is a mix of Agni missiles fired from land, maritime strike capability from the INS Arihant
under the sea, and dropping from the air through Sukhoi Su-30MKIs, Mirage 2000s, Rafales, and
Jaguars.

Combat aircraft are also invaluable in the successful pursuit of the country’s nuclear doctrine,
which stresses the prevention of both accidental and unauthorized launches because they can be
recalled in the event of official authorization not being given or due to an accidental launch.

It may be noted here that one of the unstated but understandable reasons for buying the Rafale
was that the French were permitting India to use the aircraft as a nuclear delivery system. This was
vital to the mission planning of the IAF which sees combat aircraft as an integral part of its nuclear
delivery systems.

Given its domestic laws, the US usually does not permit nations to use or buying its
sophisticated weapons to use in combat situations. Their use needs Washington’s prior clearance.
This being the case, will the US allow India to deliver nuclear weapons through its fighters and
bombers?

In other words, India would have to negotiate with the US on whether it had complete autonomy
in using American aircraft or whether they would be limited to non-nuclear missions.

If the latter conditionality was imposed it would compromise India’s strategic autonomy, which
no government in Delhi will allow.
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Let alone nuclear weapons, the US special permission will also be needed if the American
platforms that India will buy or co-produce are to be fitted with like ammunitions from other
countries such as the Israeli and French missiles.

Viewed this, it will be worth watching whether the Singh-Austin meeting will provide some
answers.
https://eurasiantimes.com/four-reasons-why-it-will-be-difficult-for-india-to-procure-us-fighter-jets/

INDIA
TODAY
Sun, 14 March 2021

US Def Sec Austin and Singh to discuss
ways to operationalise major defence

partnership: Pentagon

US Defence Secretary Lloyd Austin and Indian Defence Minister Rajnath
Singh will discuss ways to operationalise the major defence partnership t
hat the two countries have, according to a top Pentagon official
By Lalit K Jha
US Defence Secretary Lloyd Austin will meet his Indian counterpart Rajnath Singh next week
in India and discuss ways to operationalise the major defence partnership that the two countries
have, according to a top Pentagon official.

The Indo-US defence ties have been on an upswing in the
last few years and in June 2016, the US had designated India
a “Major Defence Partner”.

The two countries have also inked key defence and
security pacts over the past few years, including the
Logistics Exchange Memorandum of Agreement (LEMOA) Ry W
in 2016 that allows their militaries use each other’s bases for  pefence Minister Rajnath Singh will meet
repair and replenishment of supplies as well as provides for US Defence Secretary Lloyd Austin in India
deeper Cooperation. next week. (PTI photo)

Austin will be in India next week, after his stops in Japan and South Korea.

This is for the first time that a US defence secretary is travelling to India on his maiden overseas
trip. It will also be the first in-person visit by a top official of the Biden administration to India.

“In India, he’ll meet with Minister Rajnath Singh and others to discuss operationalising the
major defence partnership that we have with India, including through enhanced information
sharing, regional security cooperation, defence trade, and cooperation in new domains,” Acting
Assistant Secretary of Defence for Indo-Pacific Security Affairs David F Helvey told reporters
during a conference call.

In New Delhi, the Ministry of Defence said US Secretary of Defence Austin will visit India
from March 19 to 21.

India, he said, is an important strategic partnership that involves cooperation with like minded
nations committed to protecting the rules-based international order.

Helvey said that the travel to India, will provide an opportunity for exchange of views early on
with key allies and partners about how they can work together and expand cooperation to support a
rules-based international order, and continue developments of these critical relationships which
enable them to do that.
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Austin's visit to India will take place a week after the maiden virtual Quad summit between US
President Joe Biden, Prime Minister Narendra Modi, Australian Prime Minister Scott Morrison and
Japanese Prime Minister Yoshihide Suga.

The four leaders in a joint statement on Friday said that they brought diverse perspectives and
were united in a shared vision for the free and open Indo-Pacific. "We strive for a region that is
free, open, inclusive, healthy, anchored by democratic values, and unconstrained by coercion," the
statement said.

The Biden administration has made clear the criticality that attaches to promoting peace,
security, and prosperity in the Indo-Pacific region and beyond through engaging with and investing
in alliances and partnerships; and strengthening our foundation at home to maintain our innovation
edge and to rebuild the industrial base, Helvey said.

India, the US and several other world powers have been talking about the need to ensure a free,
open and thriving Indo-Pacific in the backdrop of China's rising military manoeuvring in the
region. The Chinese military is also actively eying the strategic Indian Ocean region to step up
Beijing influence.

China claims nearly all of the disputed South China Sea, though Taiwan, the Philippines,
Brunei, Malaysia and Vietnam all claim parts of it. Beijing has built artificial islands and military
installations in the South China Sea.

In 2017, India, Australia, Japan and the US gave shape to the long-pending proposal of setting
up the 'Quad' or the Quadrilateral coalition to counter China's aggressive behaviour in the Indo-
Pacific region.

“The upcoming trips by the Secretaries of State and Defence signal the importance of our
alliance and partner relationships, which are a real force multiplier in advancing our shared
interests in the United States commitment to a rules-based international order, an order that places
all nations on a level playing field and holds them responsible for preserving the principles that
underpin it,” he said.

The Department of Defence, he said, is committed to upholding a free and open Indo-Pacific
region where all nations, large and small, are secure in their sovereignty and pursue economic
opportunity, resolve disputes without coercion, and have the freedom to navigate and fly consistent
with international rules and norms.

“At a time when the region is facing mounting pressure from People’s Republic of China and
the continued threat from North Korean nuclear weapons and ballistic missile programmes, this
trip sends an important signal of resolve to work with allies, partners, and like-mindeds to promote
a peaceful, stable, and resilient order that benefits us all,” he said.

Austin will be joining Secretary Tony Blinken for the Security Consultative Committee
meeting, or 242, in Japan, the highest platform for alliance management that we have with Japan.

“Our alliance is the cornerstone for peace and prosperity in the Indo-Pacific. In addition to the
2+2, Secretary Austin will meet with Minister Kishi and other officials to discuss the continued
transformation of this critical alliance and deepen our interoperability,” he said.

“Austin, likewise, will join Secretary Blinken for a 242 meeting in the Republic of Korea. Our
alliance with South Korea is the linchpin of peace and stability not only on the Korean Peninsula
but across the region,” Helvey told reporters.

https://www.indiatoday.in/india/story/us-def-sec-austin-and-singh-to-discuss-ways-to-operationalise-major-
defence-partnership-pentagon-1778867-2021-03-13
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Does China have an answer to India’s
Arihant Missile Submarine?

Because of nuclear propulsion, Arihant can do twelve to fifteen knots on the floor and twenty-
four knots underwater. Most diving depth is unknown, and possibly a carefully held secret,
however the Akula class is thought to dive to 6 hundred meters. The submarine is manned by a
crew of ninety-five to 1 hundred.

A brand new submarine guarantees to provide the
world’s most populous democratic nation a strong
second-strike nuclear functionality. The INS Arihant,
India’s first nuclear ballistic-missile submarine, will
lastly give the nation nuclear weapons that would
survive a shock first strike and go on to deal a crushing
retaliatory blow to the enemy. The brand new sub will
full India’s triad of air, land and sea nuclear forces.

India examined its first weapon, an eight-kiloton gadget nicknamed Smiling Buddha in 1974.
Though small in yield, the gadget was a exceptional technological achievement that thrust the
younger nation into the unique, so-called “nuclear membership” that had till then consisted of
america, Soviet Union, United Kingdom, France and China.

India is believed to have 520 kilograms of plutonium—sufficient for, in response to the Arms
Management Affiliation, “100 to 130 warheads.” New Delhi describes this a “credible minimal
deterrent” towards neighbouring nuclear powers China and Pakistan. India has a agency No First
Use coverage with regard to nuclear weapons, vowing to by no means be the primary to make use
of them in any battle and solely use them to retaliate in type.

Nuclear-armed submarines are an excellent basing answer for a rustic equivalent to India.
Whereas much less correct than land-based missiles and fewer versatile than air-launched weapons,
ballistic-missile submarines are essentially the most tough to destroy in a primary strike. Hiding
within the vastness of the oceans, a nuclear-armed submarine is almost invulnerable. And, within
the logic of nuclear deterrence technique, an invulnerable nuclear arsenal makes for an
invulnerable nation.

The Arihant program goes again greater than three a long time, to the vaguely named Superior
Expertise Vessel. Begun in 1974, ATV was broadly conceived as a venture to analysis nuclear
propulsion and, down the street, discipline a indigenously developed and constructed nuclear-
powered submarine. This system was a collaboration between the Bhabha Atomic Analysis Centre,
the Indian Navy and the Indian authorities’s Defence Analysis Improvement Centre.

By 1995, ship-sized reactor trials had been underway on the Bhabha Centre in Mumbai. In line
with Fight Ships of the World, the reactor had been beneath improvement since 1985, weighed 600
tons and was “solely unsuccessful.” By 1989, Russian nuclear scientists and engineers joined the
venture, and but this system nonetheless didn’t yield a viable reactor. In 1998, the Indian
authorities threw within the towel and bought a reactor design outright from Russia, and by 2004, a
working eighty-megawatt prototype reactor had been constructed, examined and achieved
criticality.

Hull started building in 1998 at Visakhapatnam, however couldn’t be accomplished because of
the lack of a working reactor. The hull itself is variously reported as based mostly on the Russian
Akula/Challenge 971—class nuclear assault submarine or the ex-Soviet Charlie II class. Fight Fleets
of the World claims it’s based mostly on the Akula, and lengthened a further thirty ft to
accommodate a missile compartment. Different sources declare it’s based mostly on the Charlie 11
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class, one among which was leased to India from 1988 to 1991 and served as INS Chakra. At both
fee, the submarine is estimated to be 330 to 360 ft lengthy, with submerged displacement of 6,500
tons. It’s the smallest ballistic-missile submarine on this planet, with the potential exception of the
North Korean Gorae class.

Because of nuclear propulsion, Arihant can do twelve to fifteen knots on the floor and twenty-
four knots underwater. Most diving depth is unknown, and possibly a carefully held secret,
however the Akula class is thought to dive to 6 hundred meters. The submarine is manned by a
crew of ninety-five to 1 hundred.

Arihant was formally launched in 2009. The onboard reactor reached criticality in 2013, and the
ship started sea trials in late 2014. It was formally commissioned into service in August 2016. In
line with Naval Expertise, the entire price ticket was $2.9 billion.

Arihant’s identify actually interprets to “Slayer of Enemies,” and the ship’s armament makes it
the best focus of firepower in Indian historical past. The submarine was constructed with 4 missile
tubes mounted in a hump behind the conning tower. The 4 can carry twelve Ok-15 Sagarika
(“Oceanic”) short-range ballistic missiles. Ok-15 has a most vary of simply 434 miles, making it
able to hitting simply the southern half of Pakistan.

Alternately, the sub can carry 4 Ok-Four medium-range ballistic missiles with a 2,174-mile
vary, able to hitting targets as far-off as Beijing. Each the Ok-Four and the Ok-15 are nuclear
succesful, however the warhead yield is unknown. India has but to grasp a number of
independently targetable re-entry car (MIRV) know-how, so regardless of the yield of the warhead,
Ok-Four and Ok-15 carry simply one among them.

With a purpose to be credible, a seagoing nuclear deterrent will need to have at the very least
one submarine on patrol always. The second ship in school, Aridhaman, is beneath building in
Visakhapatnam, and India plans to have as many as 4 boomers by 2020—the identical quantity as
the UK and France. With the 4 nuclear-armed boats accomplished, India could lastly obtain its aim
of strategic invulnerability.
https://www.defencenews.in/article/Does-China-Have-An-Answer-To-India%e2%80%99s-Arihant-Missile-
Submarine-1034059
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Why Russia’s best nuclear submarines

are sailing for India

Here's What You Need to Remember: Though its primary purpose is likely as a testbed to
facilitate India’s plans to indigenously produce six nuclear attack submarines, it remains to be seen
if the Chakra III will become embroiled in the ongoing Sino-Indian tensions in the Indian Ocean
and the South China Sea.

In the latest instance of long-standing military
cooperation between Moscow and New Delhi, India is set
to rent additional Russian nuclear-powered attack
submarines as a stepping stone on its path to acquiring an
indigenous nuclear submarine force.

History:

A somewhat unusual arrangement, India’s willingness to
lease—rather than procure or import outright— submarine technology from Russia has clear
precedent in recent history. In 1986, the Soviet Union became the first state to lease a nuclear
submarine. In an attempt to cultivate the Sino-Soviet defence relationship, the Kremlin inked a deal
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with New Delhi for the 10-year lease of a Charlie-class nuclear cruise missile submarine. The
transfer was accompanied by a myriad of Soviet-imposed restrictions: the K-43 submarine, which
entered service in the Indian Navy as the INS Chakra, was subject to frequent Soviet inspections
and maintenance sessions, could not be loaded with certain types of weapons, and was severely
restricted for purposes of offensive wartime operations. Further still, the contract stipulated that
parts of the INS Chakra were to be manned entirely by Soviet crews; Indian servicemen were
reportedly denied access to the reactor. Partially due to these restrictions, New Delhi opted to
terminate the lease agreement. The INS Chakra was returned to the Soviet Union in 1990 and
decommissioned one year later.

The K-43 contract disintegrated, in no small part, because the Soviets’ onerous terms ignored
the reasons why India was interested in renting the K-43 in the first place. Namely, the INS Chakra
was meant to provide the Indian Navy with the crucial experience of maintaining and operating a
nuclear submarine as if it were their own. Secondly, the Indian Navy-- which has long planned on
making the leap into domestically produced nuclear attack submarine production-- sought access to
Soviet nuclear reactor designs. With the former greatly curtailed and the latter denied outright,
New Delhi lost all interest.

A Partnership Rebooted:

The Putin administration, in 2008, negotiated the lease of another nuclear attack submarine, this
time the K-152 from the Akula-class. Under the $900 million lease agreement, Indian engineers
and sailors travelled to Russia to receive training on how to operate and service the submarine. The
K-152, commissioned as the INS Chakra-II, was partly meant to check Chinese expansion in the
Indian Ocean. Despite significant operational differences between the submarines (one is an attack
sub, and the other a ballistic missile submarine), the Indian navy used Chakra-II to prepare its
submarine crews for the introduction of its nuclear-powered Arihant-class submarine line in 2016.
New Delhi was apparently much more interested in renting a submarine from Russia’s new Yasen
cruise missile submarine line, but there were none available-- other than the older Severodvinsk, all
of the new Yasen-M submarines remain in various stages of testing and construction.

With the Chakra II lease set to expire in several years, India has rented yet another Akula-class
vessel. Dubbed the Chakra III, the Akula submarine will be transferred to India by 2025 as part of
a $3 billion contract. According to an Indian official, the deal includes the refurbishment of the
submarine with Indian sensors and communications components. From what little has been
publicly revealed, it appears that this latest contract imposes few restrictions on what the Indian
navy is allowed to do with the Chakra-III.

Though its primary purpose is likely as a testbed to facilitate India’s plans to indigenously
produce six nuclear attack submarines, it remains to be seen if the Chakra-III will become
embroiled in the ongoing Sino-Indian tensions in the Indian Ocean and the South China Sea.

https://www.defencenews.in/article/Why-Russia%e2 %80%99s-Best-Nuclear-Submarines-are-Sailing-for-
India-1034073
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A Proactive Indian Navy:

Upcoming Naval Exercises

The Indian Navy has a bevvy of planned engagements
this spring,. including with the UAE and France
By Rajeswari Pillai Rajagopalan
The Indian Navy is preparing for a busy month ahead with exercises planned with the United
Arab Emirates (UAE), France, and the Quad countries. According to media reports, the UAE is set
to join India and France for a trilateral naval exercise in the strategically vital Persian Gulf and the
Gulf of Oman in late April. The exercise under the Varuna banner is to be held on April 25-27.
This is the first time that the UAE will be joining India and France for such an exercise. The
French Carrier Strike Group led by aircraft carrier Charles de Gaulle and the Indian Kolkata-class
destroyer will be part of this exercise.

Earlier, India also sent a warship to Abu Dhabi to take
part in two naval defense exhibitions held on February 20-
25, another sign of the breadth of military-to-military
engagement between India and the UAE. The Indian Navy
ship Pralaya participated in the naval defense exhibition,
NAVDEX 21, and the international defense exhibition,
IDEX 21. INS Pralaya, built by Goa Shipyard, is a Prabal-
class missile vessel fitted with a range of weapons and ' :
sensors and is considered a versatile platform meant to undertake a number of surface warfare
missions. Indian Navy ships also do routine port calls in the UAE, the latest being that of INS
Mysore in February 2021, highlighting the closer maritime cooperation between the two sides.

India and the UAE started a new bilateral naval exercise in March 2018. “Gulf Star 1” was held
off the coast of Abu Dhabi from March 17 to 22, 2018, and saw the participation of two
major Indian Navy ships, INS Gomati (a guided missile frigate) and INS Kolkata (a guided missile
destroyer). The exercise was a follow up to and a further sign of strengthening defense cooperation
between India and the UAE. During the exercise, the ships carried out force protection measures
drills, maritime interdiction operations, and cross-deck landing exercises during the sea phase of
the exercise. In December last year, in a first, the Indian Chief of Army Staff General M.M.
Naravane visited the UAE, reflecting yet again the growing facet of military and security
collaboration between New Delhi and Abu Dhabi.

France is likely to join another bilateral exercise in the Indo-Pacific, this time with Australia,
too. Since the Galwan clash, India has shown an eagerness to expand its security and strategic
partnerships with a number of states. France has been a key strategic partner in the Indo-Pacific.
Although relatively new, India-Australia bilateral strategic engagement has gained significant
momentum in the last few years. The naval exercise, AUSINDEX, has been maturing and now
France is keen to join the series. Officials who spoke to media commented that “discussions are
under way on how to take it forward.”

There is also another trilateral — India- Australia-Indonesia — under discussion. More trilaterals
and minilaterals are likely to shape up in the coming years with much of the Indo-Pacific broiled in
tensions with China due to Beijing’s aggressive behavior across the region and beyond. These
exercises also indicate India’s own growing comfort and confidence as well as its increasing
preference for naval and other military engagements that are aimed at facilitating and strengthening
interoperability, and gaining operational experience in different maritime spaces and with multiple
partners. India, as with other countries, stands to gain from these energized engagements.
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The second major exercise involving the four Quad countries and France, a Quad-Plus naval
exercise, is scheduled for April although the dates are still being worked out. France’s role and
presence in the Indo-Pacific is unambiguous and the planned Quad-Plus naval exercise is a
reiteration of the Quad’s commitment to ensure a rules-based order in the Indo-Pacific, with a firm
commitment to freedom of navigation. The Quad-Plus exercise will also be an opportunity to
showcase the enormous naval strength that the five countries can bring to bear in the Indo-Pacific.
According to reports, the exercise in the Bay of Bengal may take place around April 4-7 with
missile-guided destroyers, frigates, submarines, and surveillance aircraft engaging in complex
maneuvers under the La Perouse banner. India’s lone aircraft carrier, INS Vikramaditya, will not
be part of this exercise as it has gone into maintenance after an extended deployment during the
Galwan crisis with China. It is reported that Indian destroyers, P-8I maritime surveillance aircraft,
and a submarine will participate in the Quad-plus naval drills. The naval drills will engage in
formation sailing, live firing, communications, search, rescue, damage control, and personnel
transfers.

While details are still sketchy, the Quad-Plus naval engagement can be the beginning of a series
of such engagements between the Quad countries and a number of European countries who have
lately shown quite some interest in the Indo-Pacific. France became the first country to post a
liaison officer at the Indian Navy’s Information Fusion Center for Indian Ocean Region (IFC-IOR),
which is one of the critical steps in strengthening maritime domain awareness in the Indian Ocean
region. With more European countries releasing Indo-Pacific strategies, including France,
Germany, and the Netherlands, it is clear that European countries also now see a clear interest in
maintaining a stable and peaceful Indo-Pacific.
https://thediplomat.com/2021/03/a-proactive-indian-navy-upcoming-naval-exercises/
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Quantum leap: This tech will

boost communication security

By Swati Bharadwaj & Swati Rathore

Hyderabad: In October 2019, Google announced that its 54-qubit processor Sycamore, a
quantum computer, performed a complex calculation, that would have taken the world’s most
powerful supercomputer 10,000 years to solve, in a mindboggling 200 seconds.

While this was a quantum leap for computing technology, this also meant that most of the
encryption in place to protect data and communication, especially in critical government
infrastructure, defence and nuclear facilities, utilities, banks as well as financial institutions, among
others, was no longer safe as the quantum computer could crack these easily.

An Indian startup QNu Labs has found the key to this problem in quantum physics. “It’s like the
classic chor-police situation. One solution was to use higher mathematical algorithms to create
encryption but we decided to opt for quantum physics (or mechanics) instead to prepare the
encryption keys so that they cannot be cracked even by a quantum computer,” explained Srinivasa
Rao Aluri, co-founder & chairman, QNu Labs.

QNu Labs has developed a Quantum Key Distribution (QKD) system called Armos comprising
hardware (two black boxes) and software that generate random encrypted keys that can be sent
from one end to another safely without the threat of hackers stealing them. Armos can even store
keys and passwords in a secure vault.

The two black boxes on either end, for instance from a bank headquarter to a branch, are
connected with the help of an optic fiber cable.

The encrypted quantum keys are generated by one box and transmitted with the help of photons
to the box at the other end.

“We can generate quantum encryption keys on both sides with zero probability of anyone
breaking or stealing them because if the key is intercepted it will get automatically dropped and
will be of no use to the hacker. If the key reaches the other end, it means it was not intercepted and
is secure,” explained Aluri.

While today the system is able to operate when the two boxes are located at a maximum
distance of 100 km from each other, the startup is now working on enhancing this distance to 500
km.

“Today, Armos is the size of a small DVD player and in the future we want to shrink this to the
size of a mobile phone and ultimately do it on a chip for which we are working on a project with
Intel,” he said, adding that the startup is also working on a satellite -based solution so that distance
will no longer be a problem.

Prof Indranil Chakrabarty from the Centre for Security, Theory & Algorithms, (CSTAR), IIIT
Hyderabad, points out that "Quantum Secure Communications’ will revolutionise the field of
security with direct impact on areas such as banking, finance and defence.

He said the security of communication depends on how secure your key is. “The security of the
key in an existing communication system depends upon the mathematical complexity of the
process of decoding the key. However, if the key is generated using the principle of quantum
mechanics, this is no longer a mathematical problem and the laws of ‘nature’ will enforce
security,” Chakrabarty added.

24



QUOTES
Quantum Computing significantly increases today's computational power many times over. This
will help us in obtaining significant advancement in the areas like cybersecurity, drug discovery,
financial modelling, traffic optimization, weather forecasting and artificial Intelligence
—Prof Indranil Chakrabarty | centre for security, theory & algorithms, (cstar), iiit hyderabad
We are working on multiple solutions to make networks and systems quantum proof across sectors
be it defence, nuclear establishments, railway networks, power plants, pharma companies, telecom
networks, banks & financial institutions, healthcare.

—Srinivasa Rao Aluri | co-founder & chairman, qnu labs

What is Quantum Cryptography?

The laws of quantum physics allow the photons or particles to be in a state of superposition,
which means they represent 1s and Os in multiple combinations at the same time. They are called
qubits. While in classical cryptography, hackers use the public key to derive a private key to
decrypt data, in quantum cryptography the keys are symmetrical and randomly generated in real
time, making them un-hackable.

What is Quantum Key Distribution?

QKD is a way to secure the network from code-breaking even by a quantum computer. The
encrypted data is sent as classical bits but the keys are generated in real time and sent in quantum
state so that anyone trying to hack it will find nothing. It’s like two people thinking about the same
thing at the same time.

QKD in defence

In December 2020, DRDO conducted trials of QKD technology between two labs, DRDL and
RCI, to showcase secure communication. The Quantum-based security solution against
eavesdropping was validated at a 12-km range and 10dB (decibels) attenuation over fibre optic
channel.

https://timesofindia.indiatimes.com/city/hyderabad/quantum-leap-this-tech-will-boost-communication-
security/articleshow/81501185.cms
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Of the six other than Gaganyaan to
be launched from the spaceport in
Sriharikota, three will be earth

Satellite

By Chethan Kumar

Bengaluru: With the pandemic having enveloped 2020, Isro is targetting at least seven more

launches, including the uncrewed Gaganyaan mission, from India this year, while PSU New Space
India Limited (NSIL) plans to launch one satellite through a foreign launch provider.

2021 MISSIONS

Launch Vehicle

Sat, 13 March 2021
ISRO aims for 7 more launches from India in 2021

Launch *

Type

observation, including one for ocean |EOS-3/Gisat-1 GSLV-Mk2 F10 March-April | Earth Observation

studies, one remote sensing satellite, a E0S-2 SSLV-D1 April Eafth Obssivation

commercial launch, and one

navigation satellite (see graphic). EOS-4/Risat-1A | PSLV C52 July Remote Sensing
A science satellite to study the Sun | commercial Sat | SSLV-D2 July Commercial

(Aditya-L1) that was initially targeted :

for this year won’t happen. And E0S-6/0ceansat 3| PSLV C53 October Ocean Studies

among the launch vehicles, other than | Nys-01/IRNSS-1) | GSLV-Mk2F14 | November | NaVIC Constellation

the PSLV, Isro will launch three

GSLV missions including the mark- »Gaganyaan# » GSLV-M3 _December Demonstrator

IIT as part of the uncrewed Gagnayaan | Source: DoS/Isro | *Tentative | #Uncrewed mission |

mission. Two more will be SSLV GSAT-24 To Be Launched Through Ariane

(small satellite launch vehicles) class of rockets.

Aside from this, as reported by TOI earlier, NSIL is planning to launch the GSAT-24, being
acquired and launched for a private customer — Tata Sky’s DTH business — through Arianespace.

Isro chairman K Sivan said: “If you look at the number, then we consider it to be 14 more
missions as each launch is two missions (one launch vehicle and one satellite). We are confident of
achieving this target and top priority is for Gaganyaan.”

He said Aditya had to be pushed to next year as the next launch window — missions to Moon,
Sun and other planets have specific windows during which launches can take place — is only
available then.

5 Key Desi Techs

Stating that the human rating of GSLV is progressing as planned, Sivan said 2021 will see
multiple indigenous technologies tested.

“We will have two SSLV launch vehicles technology demonstration flights, we will be testing
the revamped GSLV in terms of rockets. On the satellite technology front, we are looking to test
the election propulsion on satellites, use two atomic clocks developed indigenously on the NVS-01
and also a key component called TWTA (Traveling Wave Tube Amplifiers) in a communication
satellite,” Sivan said.

Isro is hoping to completely stop importing these technologies, in line with the Centre’s
Atmanirbhar mission, and this year will prove key in deciding how quickly the space agency can
shift to indigenous technology. “Apart from giving us the edge technologically, it will also save us
a lot of foreign exchange,” Sivan said.

https://timesofindia.indiatimes.com/india/isro-aims-for-7-more-launches-from-india-in-
2021/articleshow/81455856.cms
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Chandayaan-3 launch by mid 2022, Mangalyaan-2
in definition stage says, ISRO Chairman

ISRO is targeting several advanced capabilities including a
Heavy-lift launch vehicle that can carry upto 16-ton payloads
By Sidharth MP, Edited By Tanweer Azam
Over the next decade, the Indian Space Research Organization (ISRO) is targeting several
advanced capabilities including a Heavy-lift launch vehicle that can carry upto 16-ton payloads to
Geostationary Transfer Orbit (which is four times the current lift capability of GSLV Mk3) and
also partially, fully reusable launch vehicles, among others, Chairman ISRO and Secretary DoS
Dr.K.Sivan said.

In his address to the students and faculty of UPES
University, on the “Future of Aerospace and Avionics in India”,
he spoke on ISRO’s Chandrayaan-3 (Moon mission 3) and also
the ambitious Human Spaceflight programme (Gaganyaan).
“We have identified, understood the deficiencies of
Chandrayaan-2 and taken corrective measures for the next
mission, which we are planning for launch within first half of Representational image
2022. Gaganyaan design is in the final stages and project realization has started, all efforts are on
for first unmanned mission trial by this year end” he stated.

Elaborating on ISRO’s plans for the upcoming year and the near future he said that payload
capability to Geosynchronous Transfer Orbit (GTO) will be increased to 5 tons(an increase from
the current 4 tons) using a semi-cryogenic engine on the existing GSLV MKk3 rocket. Semi-cryo
engines burn rocket-grade kerosene and liquid oxygen, such engines are powerful, environmental
friendly and cost-effective.

Sivan also mentioned the need for more powerful booster stages(that power the rocket at lift-
off), adding that a more powerful 2000N(Newton) Liquid oxygen and kerosene engine was a work
in progress.

The Indian space agency is also making a switch towards environmental-friendly rocket fuels by
working on Liquid oxygen-methane and similar green propellants. Engines powered by methane
and liquid oxygen (MethalLOX in short) are widely used in reusable rockets as methane is a clean
burning fuel that leaves no residue, as opposed to kerosene. Clean burning ensures that the engines
can be re-used many times with less or no refurbishment.

“For satellites we are in the final stages of developing a 300mN high-thrust electric propulsion
system. This will eliminate use of chemical fuels in satellites and result in lighter satellites by
saving on fuel weight” Sivan said.

He added that India’s first test facility for a Semi-cryogenic engine is expected to be ready by
later this year and that India had formulated a rocket grade kerosene that they call ISROsene(to
fuel the semi-cryo engines), which was formulated using the help of Indian industry. ISRO is also
working with industry partners on the long-term production capability of this fuel.

Inviting academia and industry to ideate and provide payloads for India’s second Mars Mission
Mangalyaan-2, Sivan said that the second Mars mission project was in its definition stage.
https://www.dnaindia.com/india/report-chandayaan-3-launch-by-mid-2022-mangalyaan-2-in-definition-
stage-says-isro-chairman-2881016
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Sat, 13 March 2021
ISRO's commercial arm bags orders to launch
four foreign satellites as it looks to invest 10,000
crore over the next five years

Bengaluru: State-run NewSpace India Ltd (NSIL), the commercial arm of the space department,
bagged orders to launch four foreign satellites for earth observation from Sriharikota spaceport in
Andhra Pradesh, a top official said on Friday.

"We have signed contracts with four foreign customers to launch four satellites in the earth's
lower orbit using the PSLV and SSLV rockets of the Indian space agency ISRO (Indian Space
Research Organisation) from its spaceport at Sriharikota," NSIL Chairman G. Narayanan told
reporters here.

The top official, however, did not disclose names of the customers or their location due to non-
disclosure agreements with them.

"Of the four satellites, three will be launched using ISRO's polar satellite launch vehicle (PSLV)
and one with its small satellite launch vehicle (SSLV). The spacecraft will be used for earth
observation applications," said Narayanan, marking the company's two years of completion.

The state-run NSIL was in the news recently for launching Brazil's earth observation satellite
Amazonia-1 on February 28 from the spaceport on board ISRO's PSLV-C51 rocket along with 18
other satellites.

Amazonia-1 is the optical earth observation satellite of National Institute for Space Research
(INPE) in Brazil.

In addition to these commercial launches, NSIL will launch two communication satellites for
Indian customers offering direct-to-home (DTH) services and telecom operators offering
broadband services using Ku-band transponders.

"The two communication satellites, to be launched by ISRO from its spaceport, will be owned
and operated by us (NSIL) for customers on commercial terms for revenue-generating services,"
said Narayanan but declined to name the customers claiming confidentiality.

Unlike the now defunct ISRO's commercial arm Antrix Corporation, which has ceased to
function after its deal with Multimedia Deval fell through, the 2-year NSIL is a wholly owned
state-run of the department of space as a central public sector enterprise.

NSIL has been formed with Rs 10 crore paid-up capital and Rs 100-crore authorised capital. The
space department has provided Rs 700 crore in the budget for fiscal 2021-22 for investing in
infrastructure and capacity building to make satellites, rockets and launch them on commercial
terms.

"We also plan to invest Rs 2,000 crore per annum over the next five years to ramp up
infrastructure to build satellites and rockets, launch them and operate their services for domestic
use," asserted Narayanan.

The Rs 2,000-crore for investment per annum will be raised through a mix of equity and debt.

"We will also ramp up our headcount by hiring about 300 more people for stepping up
operations and prepare to launch more satellites and rockets," said Narayanan on the occasion.

Going forward, the fledgling company will launch heavy satellites for space applications and
observation in the earth's geo-synchronous orbit by state-run and private firms.

"The company has generated Rs 300 crore revenue in the first year (2019-20) of operations, Rs
400-crore in the second year (2020-21) amid the Covid pandemic through launches and space-
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based services from ISRO's satellites," said NSIL Director for technology and strategy D.
Radhakrishnan.

During its first two years of operations, the company has launched 45 auxiliary customer
satellites onboard ISRO's 4 PSLV missions, including Amazonia-1.

https://www.businessinsider.in/science/space/news/isros-commercial-arm-bags-orders-to-launch-four-
foreign-satellites-as-it-looks-to-invest-10000-crore-over-the-next-five-vears/articleshow/81468017.cms

O Hindustan Times
Sat, 13 March 2021

ISRQO’s NISAR to be first satellite to enable

earth observation in 2 frequencies

After integration, the payload will be sent back to India for launch from the
country’s only spaceport at Sriharikota sometime in April or May next year
By Anonna Dutt

The Indian Space Research Organisation (Isro) sent its s-band synthetic aperture radar to
NASA’S Jet Propulsion Laboratory for integration with their 1-band radar last week. Coupled
together, the NASA-ISRO Synthetic Aperture Radar (NISAR) will become the first satellite to
enable earth observation in two frequencies.

After integration, the payload will be sent back to India for launch from the Country’s only
spaceport at Sriharikota sometime in April or May next year.

According to NASA, the satellite will provide an “unprecedented view of the Earth” at less than
one centimetre across.

It will help scientists understand the surface as well as the interior of the planet we live on. It
will provide better understanding of the effects and pace of climate change by measuring ice sheet
collapses, officials said.

The satellite will also allow governments to better manage natural disasters—the satellite will
provide highly spatial data on tsunamis, earthquakes, landslides,and volcanoes. And,it will also
help in better management of natural resources, including detection of disturbances in ecosystems.

Nasa’s partnership with ISRO for the mission began after a decadal study identified three thrist
areas for Earth Science Studies—ecosystems, deformation of Earth’s crust and cryospheric
sciences. For its payload, ISRO identified objectives such as agricultural monitoring and
characterisation, landslide studies, Himalayan glacier studies, soil moisture, coastal processes,
coastal winds, and monitoring hazards. A second radar frequency was added to the mission to
better fulfil these science requirements by NASA.

This is not the first time that the two space agencies have collaborated on scientific missions. It
was NASA’S Moon Minerology Mapper sent aboard Isro’s moon mission Chandrayaan-1 that
confirmed the presence of water on the celestial body.
https://www.hindustantimes.com/india-news
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Remote control for quantum emitters

In order to exploit the properties of quantum physics technologically, quantum objects and their
interaction must be precisely controlled. In many cases, this is done using light. Researchers at the
University of Innsbruck and the Institute of Quantum Optics and Quantum Information (IQOQI) of
the Austrian Academy of Sciences have now developed a method to individually address quantum
emitters using tailored light pulses. "Not only is it important to individually control and read the
state of the emitters," says Oriol Romero-Isart, "but also to do so while leaving the system as
undisturbed as possible." Together with Juan Jose Garcia-Ripoll (IQOQI visiting fellow) from the
Instituto de Fisica Fundamental in Madrid, Romero-Isart's research group has now investigated
how specifically engineered pulses can be used to focus light on a single quantum emitter.

Self-compressing light pulse

"Our proposal is based on chirped light pulses,"
explains Silvia Casulleras, first author of the research
paper. "The frequency of these light pulses is time- «"
dependent." So, similar to the chirping of birds, the
frequency of the signal changes over time. In structures ,w \/‘
with certain electromagnetic properties—such as
waveguides—the frequencies propagate at different
speeds. "If you set the initial conditions of the light — —— : :

. . A light field with time-dependent frequencies -
pulse correctly, the pulse compresses itself at a certain propagating in a waveguide. Due to self-
distance," explains Patrick Maurer from the Innsbruck compression the pulse addresses individual
team. "Another important part of our work was to show gquantum  emitters.  Credit:  University  of
that the pulse enables the control of individual quantum fnnsbruck
emitters." This approach can be used as a kind of remote control to address, for example,
individual superconducting quantum bits in a waveguide or atoms near a photonic crystal.

Wide range of applications

In their work, now published in Physical Review Letters, the scientists show that this method
works not only with light or electromagnetic pulses, but also with other waves such as lattice
oscillations (phonons) or magnetic excitations (magnons). The research group led by the Innsbruck
experimental physicist Gerhard Kirchmair, wants to implement the concept for superconducting
qubits in the laboratory in close collaboration with the team of theorists.

More information: S. Casulleras et al, Remote Individual Addressing of Quantum Emitters with
Chirped Pulses, Physical Review Letters (2021). DOIL: 10.1103/PhysRevl ett.126.103602

Journal information: Physical Review Letters
https://phys.org/news/202 1-03-remote-quantum-emitters.html
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Shaping radio signals using light
Shaping radio signals using photonics technologies seems like a detour. But the versatility of
current programmable silicon photonic circuits can open new possibilities according to researchers
of the University of Twente. They have presented their microwave photonic spectral shaper inAPL
Photonics.
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For processing signals in the radio frequency (RF) domain, for example, in 5G communications,
future 6G or radar, sharp filtering and other high-precision operations on the high frequency radio
signals are important. Light molded in integrated photonic circuits can offer signal processing with
high bandwidth and unmatched flexibility thanks to the programmability of integrated photonics.
But still, the stage where radio signals are converted to lightwaves, known as optical modulation, is
cumbersome. The spectral shaper presented by the researchers solves this bottleneck thanks to a
number of flexible photonic components.

Programmable photonics

In order to shape the information signal, first the light components are taken apart. The separate
parts, like the radio side bands around the optical frequency, can then be processed separately.
When all photonic processing is done and the desired spectral shape is created, light is recombined
and converted back into a radio frequency signal. All of these processes were done in the silicon
chip using ring-shaped resonators and filters that can be electronically programmed. The chip also
includes a high-speed detector for converting the light back to radiowaves.

"This new spectral shaper is the basis for a whole range of complex operations that can be done
on RF signals using programmable photonics," David Marpaung says. He is a professor at the
Nonlinear Nanophotonics group at the University of Twente.

The chip that the researchers from Twente, Sydney and Ghent demonstrate in this paper was
made using silicon photonics. Next-generation chips made in silicon nitride—the main photonic
technology at UT's MESA+ NanolLab—are currently under tests in Marpaung's lab.
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The paper, "Versatile silicon microwave photonic spectral shaper," is published in APL
Photonics.

More information: Xin Guo et al. Versatile silicon microwave photonic spectral shaper, APL Photonics
(2021). DOI: 10.1063/5.0033516
https://phys.org/mews/2021-03-radio.html

Sat, 13 March 2021

Fourth-generation wire micrometer

that rivals best in the world

Researchers at the National Institute of Standards and Technology (NIST) have developed a
dramatically improved laser-based instrument that measures the diameter of fine-gauge wires,
fibers and other objects only about three times the thickness of a human hair. Known as a laser
micrometer, the device's accuracy equals that of its state-of-the-art counterparts but is cheaper,
simpler to operate and easier to maintain.

NIST scientists John Stoup and Ted
Doiron reported their findings in the
December 15, 2020 issue of Metrologia.

The new micrometer uses an advanced
laser displacement interferometer, which
relies on light to measure the thickness of
objects held between two metal contacts.
With the new system, researchers can
measure the diameter of any object less
than 50 millimeters wide, including fine-

gauge wires and fibers, with an
uncertainty of just 2 nanometers. That's
better than twice the accuracy of previous
laser micrometers developed at NIST.

Stoup and Doiron fabricated the new
micrometer almost entirely out of Invar, a
nickel-iron alloy known for its thermal
stability. That means the material does not
react to small changes in temperature,
resisting expansion or contraction. As a
result, the measuring device is less prone

The main structural components of the new NIST micrometer--a
device for measuring the thickness of fine wire, narrow fibers and
similar objects—are made of Invar, a nickel-iron alloy that does not
react to small changes in temperature. As a result, the measuring
device is less prone to error than other state-of-the-art instruments.
A laser beam enters from the left side of the drawing and enters a
beam splitter cube (1), which divides the beam into two parts. One
part remains in the cube, is reflected from a side mirror back
towards the center and serves as the reference beam. The other part
hits the retroreflector (2). As the floating carriage (3) moves away
from the splitter cube and toward the back end of the anvil (4), the
distance between the retroreflector and the cube splitter varies (5
When the two beam are brought back together, the laser reports the
change in distance. Credit: NIST

to error than other state-of-the-art instruments.

In fact, the improvement "puts the new NIST micrometer at a level equivalent to the best in the
world," said Stoup. Moreover, the NIST micrometer is less expensive and simpler to operate. For
instance, because the NIST instrument is not as automated as other state-of-the-art instruments, it is
cheaper to build, simpler in design and easier to keep under tight statistical control.

"It's always a challenge to achieve best in the world performance without breaking the bank,"

Stoup said.

Manufacturers are working with fibers and wires much thinner than they had even a decade ago

for optical communications and on-chip electrical networks. This has driven the need for a laser
micrometer that can measure tiny diameters with high accuracy and establish standard-diameter
"master" fibers that can be used as references to assess the diameter of other fibers. At the other
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end of the scale, there is a growing need to measure the size of large, centimeter-diameter pressure
pistons and cylinder gauges, which the NIST micrometer can also perform. Because the pressure a
piston exerts is proportional to its area, even small errors in measuring the piston's diameter may
produce critical errors in calculating pressure.

Measuring the diameter of thin fibers and wires is a delicate operation because these objects can
deform, or change their shape, relatively easily. If those deformations are not taken into account,
they could lead to a significant error in measured size. To account for the deformation, the NIST
researchers designed their micrometer so that they could vary the force applied by the contacts that
hold the object in place. By measuring the variations in diameter of the object when different
contact forces were applied, the researchers were able to extrapolate the diameter when no force is
exerted on the object, the undeformed diameter.

The new design allows researchers to operate the device remotely, eliminating the possibility of
introducing heat into the system through human contact. The researchers also engineered a more
stable way for the carbide contacts to hold the measured object. All of these improvements
increased the accuracy of the device.

More information: John Stoup et al. A novel high accuracy micrometer for the measurement of
diameter, Metrologia (2020). DOI: 10.1088/1681-7575/abd3b2

Journal information: Metrologia

https://phys.org/news/2021-03-fourth-generation-wire-micrometer-rivals-world.html
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Covid-19 vaccine-induced antibodies less
effective against some variants: Study

Antibodies raised by some Covid-19 vaccines are less effective at neutralising new, circulating
variants of the novel coronavirus such as the ones first reported in the UK, South Africa and
Brazil, according to a new study

Boston: Antibodies raised by some Covid-19 vaccines are less effective at neutralising new,
circulating variants of the novel coronavirus such as the ones first reported in the UK, South Africa
and Brazil, according to a new study.

The research, published in the journal Cell, noted that the neutralising antibodies induced by the
Pfizer and Moderna Covid-19 vaccines were less effective against the coronavirus variants first
described in Brazil and South Africa.

According to the scientists, including Alejandro Balazs from the Massachusetts General
Hospital (MGH) in the US, neutralising antibodies work by binding tightly to the virus and
blocking it from entering cells, thus preventing infection.

They said this binding only happens when the antibody's and the virus' shapes are perfectly
matched to each other "like a key in a lock."

If the shape of the virus changes where the antibody attaches to it -- in this case, in the spike
protein of the novel coronavirus -- they said the antibody may no longer be able to recognise and
neutralise the virus as well.

In the study, the researchers developed assays for Covid-19, comparing how well the antibodies
worked against the original strain versus the new variants.
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"When we tested these new strains against vaccine-induced neutralizing antibodies, we found
that the three new strains first described in South Africa were 20-40 times more resistant to
neutralization,"” said Balazs, who is also an assistant professor of Medicine at Harvard Medical
School in the US.

According to the scientists, the two strains first described in Brazil and Japan were five to seven
times more resistant, compared to the original SARS-CoV-2 virus lineage from Wuhan, China.

"In particular we found that mutations in a specific part of the spike protein called the receptor
binding domain were more likely to help the virus resist the neutralizing antibodies," said Wilfredo
Garcia-Beltran, first author of the study from MGH.

The study noted that the three South African variants, which were the most resistant, all shared
three mutations in the receptor binding domain, which may contribute to their high resistance to
neutralising antibodies.

However, the scientists said the ability of these variants to resist neutralising antibodies doesn't
mean the vaccines won't be effective.

"The body has other methods of immune protection besides antibodies. Our findings don't
necessarily mean that vaccines won't prevent COVID, only that the antibody portion of the
immune response may have trouble recognizing some of these new variants," Balazs said.

The researchers added that understanding which mutations are most likely to allow the virus to
evade vaccine-derived immunity is essential to develop next-generation vaccines that can provide
protection against new variants.

They said this can also help researchers develop more effective preventative methods, such as
broadly protective vaccines that work against a wide variety of variants, regardless of which
mutations develop.

https://www.hindustantimes.com/lifestyle/health/covidl9-vaccine-induced-antibodies-less-effective-against-
some-variants-study-101615625347865. html
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