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Vice President Shri M. Venkaiah Naidu visits
Dr APJ Abdul Kalam Missile Complex

“Multitude contributions of DRDO range from
shielding the country from pandemic to

strengthening the arsenal of Armed Forces”

Shri M. Venkaiah Naidu, Hon’ble Vice President of India, visited DRDO’s Dr APJ Abdul
Kalam Missile Complex in Hyderabad on 25th January 2021. He inaugurated the Integrated
Weapon System Design Centre in the complex. Hon’ble Vice President was briefed about the
various ongoing projects and technological developments of missile complex laboratories namely
Defence Research and Development Laboratory (DRDL), and Research Centre Imarat (RCI). He
was also showcased a range of indigenously developed missile systems and avionics technologies.

Hon’ble Vice President evinced keen interest in DRDO technologies and various test facilities
being used for advanced technology developments.

The Integrated Weapon System Design facility will enhance the capability in design and
development of command & control systems for surface-to-air missile (SAM) systems and ballistic
missile defence (BMD) systems. The centre will give thrust to the overall system design and
evaluation methodology for state-of-the-art missile systems and will help in improving the
performance of missiles. This will play a major role in the realization of highly complex futuristic
aerospace & defence systems.

Extending new year wishes to the Scientists, Hon’ble Vice President said that year 2021 will
open up new horizons, opportunities and also multiple new challenges. Addressing DRDO
fraternity on the occasion, Shri Naidu complimented the scientists for their hard work and
dedication even during the nationwide lockdown and stated that the efforts of DRDO have led to
the phenomenal technological advancements in the form of series of successful missions such as
HSTDV, SMART, ATGM, NGARM, HELINA, NAG, BRAHMOS etc. He mentioned that DRDO
is an epitome and torchbearer of Scientific Social Responsibility and is a place of eternal learning.
The role played by DRDO during the Covid Pandemic has set an example for others to emulate.

He further said that the development of a range of indigenous defence systems by DRDO has
given confidence to government for banning import of 101 items.

Remembering Dr Kalam, Shri Naidu said that scientific institutions of the country should never
work in the incremental mode rather they should continuously attempt to leapfrog in scientific
endeavors. He praised the scientists for maintaining the legacy of Dr Kalam.



He said that Dr Kalam wanted India to become a superpower and mentioned that the scientists
have the calibre to make Atmanirbhar Bharat. He pointed out that, it is important to hold hands of
young techno-preneurs, industries, academia, guide them and move together to build a strong and
technologically superior country. He stated that we have made commendable achievements in
missiles, and hoped that by doing so we may become top exporter in the field of missiles.

Shri Naidu also inaugurated a new missile technology exposition and seminar hall in the same
campus. The exposition will display missile technologies and weapon systems and the centre will
be the backbone for outreach activities. This hall is a part of knowledge management initiatives
taken up by the Missile Complex to provide an interactive platform for continuous learning and
fostering technical excellence among the missile community. It will be a hub for organizing
scientific expositions, structured training programmes on virtual platforms and technical lectures
for the benefit of DRDO community.

He commended the work being done by DRDO under the dynamic leadership of Dr G Satheesh
Reddy, Secretary, DD R&D & Chairman DRDO. Shri MSR Prasad, Director General, Missiles and
Strategic Systems was also present during the visit and explained about the various missile
technologies.
https://pib.gov.in/PressReleasePage.aspx? PRID=1692170
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Successful maiden test launch of Akash-NG Missile

DRDO conducted the successful maiden launch of Akash-NG (New Generation) Missile from
Integrated Test Range off the coast of Odisha on 25 January 2021. Akash-NG is a new generation
Surface to Air Missile meant for use by Indian Air Force with an aim of intercepting high
maneuvering low RCS aerial threats.

The missile intercepted the target with

text book precision. The launch met all the \
test objectives by performing high
maneuvers during the trajectory. The
performance of the Command and Control
system, onboard avionics and aerodynamic
configuration of the missile was
successfully validated during the trial. During the test launch, entire flight path of the missile was
monitored and the flight data was captured by various Range instruments such as Radar, EOTS and
Telemetry systems deployed by ITR, Chandipur. The Multi Function Radar was tested for its
capability of integration with the system.

The Akash-NG system has been developed with better deployability compared to other similar
systems with canisterized launcher and much smaller ground system footprint. The test launch was
carried out by a combined team of DRDO, BDL & BEL in the presence of the representatives of
Indian Airforce.

Raksha Mantri Shri Rajnath Singh congratulated the scientists from DRDO, BEL and team from
Indian Air Force for this achievement. Secretary DD R&D and Chairman DRDO Dr. G Satheesh
Reddy congratulated the team for the successful flight trial of Akash NG Missile.
https://pib.gov.in/PressReleasePage.aspx? PRID=1692258
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Venkaiah praises DRDO Scientists, engineers

Hyderabad: Vice President M Venkaiah Naidu on Monday praised the DRDO scientists and
Engineers for taking India very close to self-reliance in Missile Technology (MT) with their hard
work, dedication and perseverance.

Attaining self-reliance in the Defence sector is not only of critical or strategic importance for the
country, but is also essential in terms of National pride”, he said.

The Vice President made these remarks while addressing the scientific community after
inaugurating two new facilities at Dr APJ Abdul Kalam Missile Complex here.

Mr Naidu also visited the Exposition of Technologies by Missile Complex Laboratories and said
that he was elated to see the indigenous products.

“I felt reassured about the security and capability of the country given the tremendous progress
made by DRDO scientists in developing self reliant missile technology”, he said.

Mr Venkaiah expressed confidence that Scientists and Technologists of DRDO with their
caliber and commitment will make India so self-reliant that Atma Nirbhar Bharat will attain a
position where the world will be Bharat Par Nirbhar (dependent on India).

Emphasising the importance of Atma Nirbhar Bharat, the Vice President said that self-reliant
technologies give boost to the local industry, generate employment opportunities and earn valuable
foreign exchange.

Noting that the Akash Missile system has recently been put into the negative list of items for
import by the Ministry of Defence, he called it a commendable achievement by DRDO.
“It means that India is now self-reliant in this kind of missile system and so the armed forces need
not import similar missile systems”, Mr Naidu said.

Referring to the limitations faced by India in having access to high end missile technology of
developed countries prior to the signing of Missile Technology Control Regime (MTCR) in 2018,
he said that DRDO turned this crisis into an opportunity by developing a range of indigenous
missile systems. (PTI)

The Vice President expressed his happiness over the fact that India is now trying to shift its
status from being one of the largest importers of Defence products to one of the top exporters of
Defence items.

Underlining that India’s defence exports still remains very low despite the recent increase by 7
times, he said that there is a lot of scope in developing defence technologies of export value.
He asked the scientists and technologists to not only identify the futuristic defence needs of the
country but also the technologies that can be exported.

Referring to the rapidly changing technological landscape, Mr Naidu asked DRDO to redefine
its focus on strategic defence technologies and outsource activities which can be carried out by
capable private sector participants.

‘I am happy that DRDO has set up 8 advanced technology centers to carry out research on
futuristic military applications and wanted the women to be encouraged to participate in the field of
science and technology,’ the Vice President said.

Noting that the unprecedented disruption caused by COVID-19 pandemic has affected the
people from all sections, particularly the poor, Mr Naidu appreciated Indian government’s response
in containing the spread of the virus.

He lauded the Scientists for coming up with the vaccine in a record time and hoped that very
soon the vaccine will reach every citizen of India and the pandemic will end.

Recognising that the pandemic has severely affected the economy and livelihoods, the Vice
President said that it has also offered us an opportunity to establish our own strength and
capabilities.

Mr Venkaiah said that rapid production and export of indigenous vaccines, PPE kits and healthcare
systems has demonstrated our strengths in building an Atma Nirbhar Bharat.
8



He praised DRDO for its wholehearted support in fight against Coronavirus by providing many
innovative technology solutions.

“The establishment of a 1000-bed hospital in just 12 days illustrates the kind of capabilities
DRDO has and how quickly it can respond in war-like situations”, Mr Naidu said.

On the occasion, the Vice President inaugurated two new facilities- a Missile System Review
Hall and Air Commodore V Ganesan Integrated Weapon System Design & Development Center at
Dr APJ Abdul Kalam Missile Complex.

Telangana Home Minister Mohammed Mahmood Ali, DRDO Chairman Dr G Satheesh Reddy,
Director General (Missile & Strategic Systems), MSR Prasad, Scientists of DRDO were among
those who were present. (UNI)
https://www.dailyexcelsior.com/venkaiah-praises-drdo-scientists-engineers-2/
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Next-generation surface-to-air Akash
missile successfully test-fired

The test assumes significance as it came a few days after the Union Cabinet chaired by PM
Narendra Modi gave its go-ahead to the export of Akash missile systems to friendly countries
By Hemant Kumar Rout

Bhubaneswar: Achieving a major milestone in the ongoing Surface to Air Missile (SAM)
programme, India on Monday successfully conducted the first test of Akash-New Generation (NG)
aiming to bolster country’s air defence capabilities.The missile was launched from a mobile
platform at the Launching Complex - III of the Integrated Test Range off Odisha coast at about
2.30 pm against an electronic target.

Defence sources said, the missile intercepted the
target with text book precision having met all the \
test objectives by performing high manoeuvrs
during the trajectory. Performance of the command
and control system, onboard avionics and
aerodynamic configuration of the missile was 3
successfully ~ validated during the maiden M
trial. Akash-NG is a n ew .generatlon SAM SySt?m The 'Akash-Next Generation' missile being test-fired
meant for use by Indian Air Force to Intercept hlgh from a defence facility off Odisha coast on Monday.
manoeuvring low radar cross section aerial threats.  (Photo | Special arrangement)

This advanced variant comes with Active Electronically Scanned Array (AESA) multi-function
radar that features all three functions - search, track and fire control in one platform. The earlier
version is guided by phased array fire control radar.The missile, with canisterised launcher and
much smaller ground system footprint, has been developed with better deployability compared to
other similar systems. The multi function radar was tested for its capability of integration with new
missile system.

The successful maiden test comes close on the heels of the Union Cabinet chaired by Prime
Minister Narendra Modi that gave a go ahead to export of Akash missile systems to friendly
foreign countries. DRDO Chairman and Secretary, Department of Defence (Research and
Development) G Satheesh Reddy termed the Akash-NG team’s achievement as path-breaking
which will pave way for completion of development of the system for engaging stealth air targets
with ultra low radar observability.



The new Akash system can

defend an area of at least 10 times THE NEW AKASH SYS TE M

better compared to any short range
SAM and is capable of engaging The two- It possesses new propulsion system. active RF

. stage new seeker., laser proximity fuse, electro-mechanical
up to 10 targets simultaneously.

; 4 X generation actuation and pre-fragmented warhead
The earlier variant has a maximum | missile hasa

range of 30 km, while Akash-NG cylindrical | Itis the cheapest For Its multiple target
can strike targets up to 70 km. body with surface to alr handling features,
. . S . four-cropped missile ever automated air defence
Akash is India’s first indigenously | geita fins at produced In the operations, Akash stands
designed, developed and produced mid-body world with out unigue amongst the
air defence system. It also is the and four tail | supersonic powered avallable short / medium
fins intercept range SAMs

cheapest surface to air missile ever
produced in the world with WITH MID-COURSE COMMAND GUIDANCE AND TERMINAL ACTIVE
supersonic powered intercept.

The test launch was carried out by a combined team of DRDO, Bharat Dynamics Limited
(BDL) and Bharat Electronics Limited (BEL) in the presence of [AFofficials. Defence Minister
Rajnath Singh congratulated the scientists and IAF for the maiden achievement. Development of
the Akash-NG was approved in September 2016 with a funding support of around Rs 500 crore.

https://www.newindianexpress.com/nation/2021/jan/25/next-generation-surface-to-air-akash-missile-
successfully-test-fired-2254916. html

GUIDANCE, IT IS DIFFICULT TO BE DETECTED AND JAMMED

Business Standard

Wed, 27 Jan 2021
Akash NG surface-to-air missile scores
in maiden Republic Day eve test

The new generation surface-to-air missile, engineered to shoot down
high-performing fighter aircraft, was test launched at Balasore
By Ajai Shukla
Prominent at the Republic Day parade on Tuesday was a tableaux depicting the missile
programme of the Defence R&D Organisation (DRDO). But one of the missiles featured — the
Akash New Generation (Akash NG) surface-to-air missile (SAM) — had already made a splash a
day earlier, with its successful maiden test launch at Balasore, off the coast of Odisha.

The Indian Air Force (IAF) and the army already operate nine batteries of the venerable, but
reliable, Akash missile. This is now being improved into the Akash-NG — a new generation SAM,
engineered to shoot down extremely high-performing fighter aircraft — termed ‘high-
manoeuvring, low radar cross-section aerial threats” by the [
IAF. :

The key advantage of the Akash NG is its brand-new rocket
motor. Instead of the old ramjet that powered the legacy
Akash missile, the new version has a two-pulse, solid rocket
motor. This gives it a longer range of 30 km and the ability to
generate a high terminal velocity, outperforming even the
fastest and most agile enemy fighter.

“When the second pulse motor is fired, the Akash NG [ -
speeds up and no enemy aircraft can get away,” said The Indian Air Force (IAF) and the army

a DRDO scientist involved in the development of the new already operate nine batteries of the
missile venerable, but reliable, Akash missile
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Making the Akash NG even more deadly is its entirely indigenous seeker head, which has been
developed by the DRDO laboratory, Research Centre Imarat (RCI). This locks onto the enemy
aircraft and continuously guides the Akash NG warhead to its impact point with the target.

Mol Speed and precision |

enemy fighters at ranges out to

8.0 km. By the time the enemy ¥ Akash NG b By the time the enemy » Missile blazes its
aircraft is 50 km away, the detects enemy aircraftis 50 km away, Akash way to the impact
Akash NG’s computers have | fightersup to NG's computers have point 30 km away
calculated the launch | 80km away + calculated launch trajectory and strikes the
trajectory and impact point, and impact point, andthe targetin just over
and the missile is launched. In missile islaunched ._aminute

just over a minute, the Akash NG missile blazes its way to the impact point 30 km away and strikes
the target.

The rocket itself has been re-engineered almost completely and has been brought down from the
legacy Akash’s weight of 700 kg to a sleek 350 kg. That allows the Akash NG launchers to carry
more than the three missiles that the legacy Akash launcher carried.

The IAF has already inducted seven units of the Akash missile, while the army has inducted two
units and has another two on order. Defence ministry sources said the army is likely to incorporate
several features of the Akash NG in its current order.

The IAF has part-funded the development of the Akash NG. Costs are likely to reduce if interest
from foreign buyers of the cheap, hardy missile translates into export orders.

In December, the Union Cabinet approved exporting the Akash missile system. The government
has been pursuing sales to Southeast Asian countries that are wary of Chinese aggression,
including Vietnam and the Philippines. There is also interest from several African countries.

The defence ministry has announced that indigenisation levels in the Akash are above 96 per
cent. Bharat Electronics is the lead integrator for the IAF’s Akash squadrons, while Bharat
Dynamics is the lead integrator for the Army order. Many of the Akash’s sub-systems have been
outsourced to private industries.

“The Akash NG test on Monday validated the missile’s propulsion, aerodynamics and control
systems,” said a DRDO scientist. “Two more series of tests will follow — first of its guidance
system and seeker and then of its warhead. By the year-end, if all goes well, the Akash NG will be
ready to enter manufacture.”

https://www.business-standard.com/article/current-affairs/akash-ng-surface-to-air-missile-scores-in-
maiden-republic-day-eve-test-121012601130 1.html
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DRDO & f&am 3meer =g Jaee fAasa
FT Whel GOET0T, AT 9l 3R A

Sareshsnt 7 Tlaar F FRer F de & 58925 ¥ ¥T & HTFRr TS (7 i) AETEer
T TG TETOT 391/ HTFRI TAsA! 0 T3 9t FT aVeH-&-vaw [Aarger § fawsr 393
SRS aTgH=AT FART 357 Yiarslt aret gard @awl F O ¥ 3gRT & AT FIar &
By Arun Kumar Singh
ATaT 9iS, STel?e’: AR GaRT ¥ # AfAT AvgH o i g @ gar # AR & aroll
HTRTST TETITET T HIHIN QU6 Sl Aheldqden GETT fohar §
g TETT IR ETor IRET Tl 3 @ Quel e 2:40
W fRar I § 3R I8 9deor 9 g @ T TeT| Tl .

fAfAT #egw gt & @8 & g1 A AN F& a TEuE
3R @I T&T IEeT 3R I @ores SI3REBT garn

ﬁ?ﬁlﬁﬁmm%lu‘gmﬁwﬁmﬁaﬁsoﬁw—mﬂaq{u
Td 18000 HIeY Fu18 deh TRAIC X Feohdl ¢l THA oIS Sic

e gt [AErgel iR gar @ dag gl [AaEEl & aay dfofes AaEal 99 gars
AT P IHAT FLA T &THAT B

RAA S b THPT el T T FIN TS oToh TE 3H AR F AEToAlgG hY calt| SHbI
T AEge & dR WX & 3uher H o S Fehel B TE HRAG I el IR ARAT ag
QAT & G gRAreled dar #H gl

Hrhrer 30 frelAey & T 3aes AT & A1 §dg & gaT # AR e dlell [Adsd ¢
SHHT Iotel 720 fhellama card 35 FAHAR IR F€g 5.78 HIeX & JHRT R Afaed afd
2.5%%m@%%18ﬁ@ﬁaﬁqu§ﬂm%mﬁsﬂw
IfgdeR gl Tolcwd & BRI fhaT ST ¥ohdT &1 30 fAASe & oROT 9eg ARl BT Sere
TR earT AERT B arar &, S Teiex Fgr Sar €1 I8 $eff TR TR fve3iR & & &
AT 7 ThelFeT dd & cRAC H TR FT Thar §1 3T 3T TWIETOT & Ak W T
IEeE 3R TR W dUT HaRA wetor aRve & J3 aRse SR 3R deias b
W AiSg 3

1990 # 3TehTer AT HT Ugell GRIETUT 33T AT T 15 oAr 3R AT 1997 T saeh
faepre &I 38T Tell| fedeR 2007 & HRCT ag @l o 37 AABSS & AT SqAErEhdm gdeor
Q1 FUitsd el 3merr Aass @ @l # afaior TRiar & &t gt va 3nheh A e o
R Rag) o AT A 9 e REsT & faled ada ReRe gored, BRoaur wr
TIThid T H Tga H 39T T3 fe@mr gl
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T T Ud fahd Hatos (SR @RT [Afad nerr fAage f dwedie v
e 96 gfaera TRl §1 9RT & I8 Y Tuse o RAr § & 9RT 3w AT o
3761 2T &l 9= 99 38 dgal Ud AAqel Heaw gl

https://www.jagran.com/news/national-drdo-conducted-successful-maiden-launch-of-akash-ng-new-

generation-missile-21307181. html
— @: NEWS
firdt
Tue, 26 Jan 2021

T & AT ddF & T ART o 9818 sBI
IR T drhd, Akash-NG T a1 awa gdieqor

HRT 7 Akash-NG fATTser #T T%el 50T &7 fagr &1 & av sadesr #) Aarger & st gar
# 8 geHT FT FIH THTH FX FHA 81 FHHT I9IT §aE @Rl F AFa F e BFAr Frean)

% fedll: oisel 3% TFYST Hclel (LAC) W oo ¥ SR delig & &9 AIAGR &I &T
AT T fqhd HaTasT (DRDO) o g el HTHhRI-Ueloll A (Akash-NG) &I Aol
qeToT X forar §1 Ig 90eTor 3N & de W ECHIes ¢k o ¥ fhar =, Ser Rase A

ThAATdeh 39el TRAIC I eaed T f&am| [—— .
a5 fif A aThE-c-w=R Fama ) BREAKING NEWS

Idd T fF JMRIRI-TAST Teh o5 dgr Hr
THHE-C-TAX (surface-to-air) AHATSer &, Toraehr
gas WA F Ul & 3aged ¥ fhar smoam|
DRDO & 3K & o T v e DRDO = 3m®1erNG &1 fFan wwa aeror
IOIT H gl I & o Basea &1 Wievor @l ARl W awd QT 39 Fasd &1 dA
Ferd BTed, vlaafasy, Wsefae fees gt & &% a1 I FeT Far g

4321 KM/h & IR @ 3100 330

SR & 3HTER, 38 fAAES @ aolel e 720 fheliamd § 3R @l oarg 19 bie gl
SRS & 3ETAR, Jg 60 fhellamd ok & $IR arel §RUERT & @Y 4321 fhelieier ufid e
I TFAR & 33T #X Fohll &1 Tl Tofeh 191 & 3 A THT A F [AAST AT &l AR
AEdeATG T At

https://zeenews.india.com/hindi/india/drdo-successfully-test-fired-next-generation-surface-to-air-akash-
missile/835120
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Work on twin engine deck based fighter
for Indian Navy aircraft carriers on

track, wind tunnel test soon

Work on India’s twin-engine deck based fighter (TEDBF), which will operate from the Indian
Navy’s current and future aircraft carriers, is on track, Vinod Kumar, the project director for the
programme, has said. e

The TEDBF is being developed to
replace Russian-origin MiG-29Ks.

In an interview to journalist Anantha
Krishnan M, Kumar said the India’s twin-engine deck based fighter, being developed to replace
Aeronautical ~Development  Agency Russian-origin MiG-29Ks, is likely to be ready by 2026
(ADA) has received inputs from the Navy and worked out two configurations which satisfy most
of the requirements.

Kumar said that the ADA received “informal requirements” for the TEDBF from the navy “very
early in 2020”. The formal operational requirements were given by the Indian Navy in May, after
which the ADA worked out two configurations for the TEDBF program — “Delta-Canard and
Trapezoidal with Tail”.

Both these configurations satisfy most of the requirements put forward by the Indian Navy for
this program, the TEDBF project director added.

“We are confident about the configurations. We will go to the Indian Navy, the user, and then
seek their view on what is the way ahead to freeze the configuration and fine tune all the
requirements with the PSQR (Preliminary Staff Qualitative Requirements) that will be released by
the Indian Navy,” Kumar said.

Kumar revealed that the Delta-Canard configuration of the deck based fighter will undergo low-
speed wind tunnel tests soon.

“Requirements that the navy has put in terms of carrier suitability and performance have been
taken into consideration for this configuration,” he said.

ADA started pursuing a twin-engine design (now TEDBF) after the Indian Navy made it clear
that it was not interested in a single-engine fighter. This effectively killed the Mk.2 version of the
single-engine naval TEJAS.

“The Indian Navy is looking for a twin-engine deck based fighter in lieu of the TEJAS Navy
MK-2. With confidence generated from AMCA design, we have developed twin engine
competence,” the ADA has said in the past.

“We are not ditching the TEJAS Navy MK-2. The navy is adamant they do not want a single
engine fighter. Hence we have to reconfigure. This decision has been forced on us. It involves a
significant design effort which could be avoided if we continue with the single engine TEJAS
Navy Mk.2,” an ADA officer told Livefist.

Kumar said that the experience gained and technology developed by the ADA in the
navalisation of the TEJAS will flow into the TEDBF programme. Naval version of the TEJAS
made its first successful ski jump take-off and arrested landing from the INS Vikramaditya on 12
January last year.

The TEDBF, which will weigh around 23 tonnes, will be larger than the 13.5 tonne TEJAS MK-
1 fighter and the 17.5 ton Mk-2 version of the fighter. The fighter would be in the same class as the
MiG-29Ks, which the Indian Navy currently operates from its only operational aircraft carrier, the
INS Vikramaditya.

ST — —— -
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Reports say the fighter, currently in the initial stages of design and development, would have the
ability to carry a weapons payload of nine tons.

As a dedicated deck based fighter, it will feature folding wings to save space.

The TEDBF will be equipped with a large number of indigenous sensors and weapons.
According to the ADA, the fighter will have an improved version of the home-grown Uttam active
electronically scanned array radar developed by the Electronics and Radar Development
Establishment of Defence Research and Development Organisation (DRDO). Advanced version of
India’s first air-to-air missile, Astra, will also be integrated on the TEDBF.

The TEDBF should be ready by 2026, Navy Chief Navy Chief Admiral Karambir Singh said at
a presser ahead of the Navy Day in December 2020.

“The Qualitative Requirements [QR] are being made. They said they should be able to push it
out by 2026. If it meets our time and QR requirements, we will definitely take it [fighter aircraft],”
the Navy Chief was quoted as saying.
http://www.indiandefensenews.in/202 1/01/work-on-twin-engine-deck-based-fighter. html

Tue, 26 Jan 2021

DRDO subsidiary, DIAT launches first
company through its IIC scheme

DIAT is the short form of Defence Institute of Advanced Technology is a deemed to be
university under DRDO- Department of Defence Research and Development. The DRDO further
comes under the Ministry of Defence, Government of India.

The Defence Institute of Advanced Technology, hereafter referred to as DIAT has recently
launched its first on-campus company under its [IC — Innovation and Incubation Centre Scheme.

The  government-owned . = .
deemed university under the 1-@ " {' “} g @
Ministry of Defence has ‘— s — i
initiated its entrepreneurial Defence Institute of Advanced Technology, Pune
and Start'up programs |{DEEMED UNIVERSITY)

. . Establizhed u's 3 of the UGC et 1936,

through ltS Innovatlon and MHAD, Government of India has placed DT [DU) In Calegory'A' Deemed Universty & "NAAC and NBA Accredited
Incubation Centre policy, as A0 Ao O, epainntof e Rusech & Deslopoent, Wiy o e, v of i)

mentioned in a report by The
Indian Express.

As the Indian start-up
ecosystem in on a boost from [ sl menas e
the past many months |22
because of the ongoing
COVID-19 pandemic and the | I
rise of digitisation in India, S ean Mﬁcémb o
the Indian government has
decided to give acknowledgement and support to this phenomenon by introducing schemes and
initiatives to promote the country’s start-up and entrepreneurial ecosystem.

According to several reports, DIAT is a deemed to be university which has not yet been
affiliated. As mentioned, it has recently launched its first on-campus company called Navyukti
Innovations Private Limited which is led by Professor Sangeeta Kale along with several other

Former Vice Chancedor's

OPAC  |Databases [E-Joumals}
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experts including market experts, medical professionals and some institute alumni, according to
The Indian Express.

The new on-campus company was inaugurated last week by Dr CP Ramanarayanan, Vice-
Chancellor, DIAT who mentioned in his announcement that the company was launched under
DIAT’s IIC policy which promotes entrepreneurship and start-ups to be established in the field of
Defence Technology along with future-oriented technologies. He further added that DIAT aims to
engage students, faculties, scholars and alumni of the Institute in the activities of the Innovation
and Incubation Centre activities.

Start-ups have become a major part of the Indian ecosystem with a boost from the Indian
government. Yes, the government is promoting several initiatives to boost this start-up culture in
the country which will give India, global recognition while strengthening its economy at large.

Under the leadership of Prime Minister Narendra Modi, the Indian government has launched its
‘Atmanirbhar Bharat’ initiative which means Self-reliant India. Under this scheme, the government
is promoting start-ups and companies to begin manufacturing locally and not be completely
dependent on international markets. The success of this initiative will boost the country’s economy
and make India a global exporter of products.

The idea behind DIAT supports this initiative where the institute is focussed on developing
indigenous technologies that will contribute to the Government’s initiative to become self-reliant.
The success of such initiatives will surely put India in the position of a market leader in future
technologies.
https://techstory.in/drdo-subsidiary-diat-launches-first-company-through-its-iic-scheme/

DRDO on Twitter

@ Vice President of India @ @\/PSecretariat - Jan 25
- The Vice President inaugurating the Missile Systems Review Hall at the DRDL
Complex in Hyderabad today. # DRDO #DRDL
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e Vice President of India ) @VPSecretariat - Jan 25
p -

The Vice President planting a sapling at the premises of DRDL Complex in
Hyderabad today. #DRDC #DRDL

@ Vice President of India 2 @VPSecretariat - Jan 25
~

The Vice President visiting the Exposition of Technologies by Missile
Complex Laboratories after inaugurating it at the DRDL complex in
Hyderabad today. #DRDO #DRDL

e Vice President of India & @\PSecretariat - Jan 25
o)

India is now trying to shift its status from being one of the largest importers
of defence products to one of the top exporters of defence items.
@DRDO_India #DRDL
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e Vice President of India @ @\VPSecretariat - Jan 25

& The Vice President inaugurating the Integrated Weapon System Design
Centre at the Defence Research and Development Laboratory (DRDL)
Complex in Hyderabad today. #DRDO #DRDL

L TG R

Vice President of India &} @VPSecretariat - lan 25

Interacting with @DRDO scientists today gave me confidence that we are
quickly moving towards atma nirbharta. #DRDL

Self-reliance in defence is not only of strategic importance for the country,
but also a matter of our national pride. #DRDL #DRDO

A. Bharat Bhushan Babu € @SpokespersonMoD - 22h o
@DRDO India Conducts Successful Maiden Test Launch of Akash-NG Missile
Akash-NG is a new generation Surface to Air Missile meant for use by Indian

Air Force with an aim of intercepting high maneuvering low RCS aerial
threats. pib.gov.in/PressReleasePa...

€

@ Vice President of India 8 @VPSecretariat - lan 25
HT
Doy
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Raksha Mantri Shri Rajnath Singh launches revamped
Gallantry Awards Portal to honour the immortal
contribution of the fearless Gallantry Awardees of
India; Urges people to participate in ‘Gallantry Awards

Quiz’ and ‘Selfie for Bravehearts’

Raksha Mantri, Shri Rajnath Singh launched a revamped version of the Gallantry Awards
Portal www.gallantryawards.gov.in today on the eve of the Republic Day 2021. This Portal will
serve as a one-stop virtual platform to honour the immortal contribution of the fearless Gallantry
Awardees of India. Nationwide Quiz and ‘Selfie for Bravehearts’ Initiatives were also launched on
the portal.

Since our nation’s independence, our brave men and women have displayed exemplary courage
and devotion for the nation. Under the visionary leadership of Prime Minister of India, Shri
Narendra Modi, the Government of India has accorded topmost priority to honour the immortal
contribution of its Bravehearts for protecting the unity and integrity of our nation. Launching of a
revamped Gallantry Awards Portal is a key initiative undertaken in this regard.

Speaking during the launch program, Raksha Mantri hailed the significant role played by the
Gallantry Awardees of India in not only securing our nation but also inspiring the future
generations of the country to contribute for protecting our motherland. He further stated that in the
coming years, the Gallantry Awards Portal shall transform as an interactive, participative and
dynamic platform that shall instill a sense of patriotism and devotion among the citizens especially
the Yuva Shakti of the nation. Recalling some of the initiatives like the implementation of OROP
and building of National War Memorial, Shri Rajnath Singh said the government has been doing
everything to acknowledge the contributions of our veterans and martyrs.

Defence Secretary Dr Ajay Kumar said that the revamped website has new enriched content,
graphics and participative features aimed towards celebrating valour of Armed Forces in India, to
provide a wholesome experience to the user and to develop an ecosystem for honouring the
contribution of martyrs in nation-building.

On the occasion of the launch of the revamped Gallantry Awards Portal, a nationwide Gallantry
Awards Quiz has also been initiated on the Portal platform. This quiz aims to provide an
opportunity to the bright minds from across the nation to showcase their knowledge about the
Gallantry Awardees of India. This program shall be organised from 26 January 2021 to 26
February 2021. Another initiative, ‘Selfie for Bravehearts’ was also launched which encourages
and invites citizens to click their selfie images in front of war memorials and monuments across the
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country and show their support for the Gallantry Awardees of the nation. Raksha Mantri urged
people to participate in the Quiz competition and Selfie initiative.

Chief of Defence Staff General Bipin Rawat, Chief of Army Staff General Manoj Mukund
Naravane, Chief of Naval Staff Admiral Karambir Singh, Chief of Air Staff Air Chief Marshal R K
S Bhadauria and other senior officials from MoD were also present on the occasion.
https://pib.gov.in/PressReleasePage.aspx? PRID=1692171

&1l HATeT

Mon, 25 Jan 2021 3:56PM

& #7AET s Ty R A AR & g™ darn
TEHR fASdist & IR INE F FFATAT Hl &
fT 731 dRar [WERR Qide % fRam, |l @ dR T
[ERR GeA TF "Gohl BN JGeleq’ J HET A HI

3marg ferar

Wl AN M ey g A qordT few 2021 H1 gd@ @EAT WS
www.gallantryawards.gov.in @Rel RERR GIES &I AT FEROT dled [hal | Ig Gl R
& AEH dIRAT [REFR SIS & A AT H FEATAT FA & AT U gad-Ted adare
TACHIA F T H HH HENM| Nl I TS G’y 3R Fohr B Jagied gl o &
$r TS|

BAR S T JATSMEN & de ¥ gAR dX qewi 3R Afsit & Isg & v gy aed
3R fAsar &7 vede fhar Bl HRA & JUEHA A aig A & gledll Aded A #HRA TR o
EAR SE T Tohel R I@Sar &I WM & [T 9T dg1qU & IR ANTEE &l FFATAT Bl
& Fafea GAfAehdr & §1 58 HdU # Teh #37 dRal REPR 9T YE AT Teh Hgea ol
agel Bl

UiEeT o AR HRAHA & AN W HA o HARA & IRAT REPR IS SanrT o shael
BAN TSC &I AT Ao H Hgcaqul fAAI & Famrd fomar afess der & ardr difeat ar off
gANY AR & T & fav deee & & fav aRa fram| 3egier 3mer &gr f& 3ma arer af
# dRAT REPR U< Ueh geXided, Fgermen 3R arfceiier #9 & &9 H deof S0an St AFTRent
Ay g f gar afdd & drg werfdd AR fAver fi srEer YeT | ARG &
Wmmwwéﬂﬁmﬁg@maﬁmm@aﬁmﬁ?ﬁ
el foh THR gAR qa et 3R afcieri=at & Aerere # AT Je e & v 79 Fo
N @ B
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T AR 31 3T $AR A wgl & FNT dease & R & FAET Jell & WhA &l
ST HAl, ITANThT H Th FFYOT 3T Yool Fa 3R g AT A sfogfat &
ATElel T FFATAT el & v Ueh qiRAd fAhf@d e & 36T @ 7 Ay A,
Iiherd 3R Fgarl FAvaw anfaa g1

Y IRAT RERR A & YR & G T UIel HT T IS dRAT [REFR TRAY
T A& T IS | 3 TREARHT P 36T & ¥ I Iowddl IS I HRA & dRAl RERR
oAt & IR F 399 AT A JSRT aa & 3T Y&l el gl I§ FIHA & 26
SadY 2021 & 26 W 2021 d& FASd Rar Swem| Ud 31T Ugd, "ol BR Saged’
A E B IS S SR R F Jou THANH R TARS & FHET A= Afehdl R Foleh el
AR g & dRAT REPR fASianst & 9fa 3mear ary ewe & faw aemiear wr gicarfed 3R
THEAT HIAT g1 & AF o dll F Ty gfaaiear 3R e ggel H AT ol & AEE
R

S AW W Ah I B Tt STelel @ Jad, Al JHG STelkel Hellsl Hhe oy,
AT 97T TS AR T, agden 9HE TR A% A R & T eiRar 3R e
HATOIT & 3o aXss AfUsRT off Higg o
https://pib.gov.in/PressReleasePage.aspx? PRID=1692245
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Indian Navy conducts joint exercise
with Army and Air Force

A large-scale tri-service joint amphibious exercise AMPHEX — 21 was conducted in Andaman
& Nicobar group of islands from 21 — 25 Jan 2021. The exercise involved participation of Naval
ships, amphibious troops of the Army and different types of aircraft from the Air force.

The exercise was aimed at validating India’s capabilities to safeguard the territorial integrity of
it’s island territories. It also sought to enhance operational synergy and joint warfighting
capabilities amongst the three Services.

The exercise involved multi-faceted maritime operations by synergised employment of
amphibious assault ships, surveillance platforms, execution of maritime air strikes and complex
manoeuvres at sea. Airborne insertion of Marine Commandos of Navy and Special Forces of the
Army, naval gunfire support, amphibious landing of forces and follow-on operations also formed
part of the exercise.

Ex KAVACH for defence of Andaman & Nicobar Islands formed a part of AMPHEX - 21. A
joint intelligence, surveillance and reconnaissance exercise under the aegis of HQ Integrated
Defence Staff was also run concurrently to achieve Maritime Domain Awareness by employment
of a multitude of sensors.
https://pib.gov.in/PressReleasePage.aspx? PRID=1692108
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Joint Military Exercise in Andaman Sea

Towards enhancing joint operational readiness, Indian Armed Forces conducted a large-scale
conjoint military training exercise “KAVACH” alongwith “AMPHEX-21" in the Andaman Sea
and Bay of Bengal. The exercise was conducted under the aegis of
Andaman and Nicobar Command (ANC) with participation of
Eastern Naval Command (ENC) and Army Southern Command
(SC) involving assets of Army, Navy, Air Force and Coast Guard.
The exercise involved participation and deployment of all forces of
ANC, elements of Amphibious Brigade of Army’s Southern
Command along with corvettes, submarine and amphibious landing
ships of Navy’s Eastern Fleet and Marine Commandos. Jaguar
Maritime Strike and transport aircraft from Indian Air Force and
assets of Coast Guard also participated.

The exercise commenced with maritime strikes by Jaguar
aircraft, Para Commandos and Marine Commandos carrying out
Combat Free Fall at Car Nicobar with an aim to validate air
dominance and maritime strike capability within the area of interest
in Indian Ocean Region (IOR). Prior to amphibious landing
operations, troops of the Army, Navy and Air Force were
mobilised and transported by sea and air in close coordination with
all agencies.

As part of shaping the battle field, MARCOS along with their
combat loads and Air Droppable Rigid Hull Inflatable Boats
(ADR) were dropped over the Andaman Sea, enabling the Marine
Commandos reach the target with stealth and speed. MI-17 V5
Armed Helicopters undertook precision targeting against
designated enemy assets at sea and on land. The training exercise
culminated with the beach landing operations by elements of
Amphibious Brigade of Southern Command from INS Jalashwa,
Airavat, Guldar and LCU MK-4 class of ships with 600 troops
along with tanks, troop carrier vehicles and other heavy weapons.
The logistic team demonstrated and validated the joint logistic
system and its capabilities to respond to dynamic changes in
operational situations and combat missions. The areas in which the
exercise was conducted holds strategic significance for India.

The exercise also validated joint capabilities of intelligence
gathering from space, air, land and sea based assets, its synthesis, analysis and near real time
sharing to achieve battle field transparency for quick decision making. The joint force executed
multi-domain, high intensity offensive and defensive manoeuvres in the Andaman Sea and Bay of
Bengal. The tri-services exercise fine-tuned joint war fighting capabilities and Standard Operating
Procedures towards enhancing operational synergy.

Commander-in-Chief Andaman and Nicobar Command visited the exercise area in the Southern
Group of Islands to oversee the exercise and commended all Ranks for the high level of operational
preparedness.
https://pib.gov.in/PressReleasePage.aspx? PRID=1692051
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Joint press release of the 9th round of India-China

military commander-level meeting

On January 24, the 9th round of China-India Corps Commander Level Meeting was held on the
Chinese side of the Moldo-Chushul border meeting point. The two sides had a candid and in-depth
exchange of views on disengagement along the Line of Actual Control in the Western Sector of
China-India border areas.

The two sides agreed that this round of meeting was positive, practical and constructive, which
further enhanced mutual trust and understanding. The two sides agreed to push for an early
disengagement of the frontline troops. They also agreed to follow the important consensus of their
state leaders, maintain the good momentum of dialogue and negotiation, and hold the 10th round of
the Corps Commander Level Meeting at an early date to jointly advance de-escalation.

The two sides agreed to continue their effective efforts in ensuring the restraint of the frontline
troops, stabilize and control the situation along the LAC in the Western Sector of the China-India
border, and jointly maintain peace and tranquility.
https://pib.gov.in/PressReleasePage.aspx? PRID=1692266
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Indian forces to get local choppers

even before formal contract

By Manu Pubby
Synopsis
As of now, the defence ministry has given approval for procurement of an initial batch of 15
LCHs (10 for Air Force and five for Army) but the numbers are expected to go up as the first
ones enter service.

New Delhi: Indian forces facing China’s aggression in Ladakh will shortly receive indigenous
attack helicopters which have proven their worth in high altitude areas during recent tests, adding
muscle to the airborne fleet that currently consists of AH 64E Apache choppers.

Officials said the Army and Air Force will receive a light
combat helicopter (LCH) each by March, even before formal
orders have been placed, as the production programme is on and
necessary certifications have been received. “In recent tests by the
armed forces in high altitude areas of Ladakh, the helicopters
demonstrated that they can operate with adequate payloads,”
Hindustan Aeronautics Limited Chairman R Madhavan told ET.

He said the helicopters can be produced in quantities required by — =
the forces. The LCH will also be among the premium offerings by As of now, the defence ministry has
India at the upcoming Aerolndia show, where potential foreign iilvfﬁ ;-l.pprf)val for procur?mcnt of

’ itial batch of 15 LCHs but the
customers are expected to go for test flights as well. Officials numbers are expected to go up as

believe the LCH has good export potential in the region. the first ones enter service.
For Mountain Operations
Army and Air Force will As of now, the defence ministry has | Itisalsoequipped witha
receive a light combat given approval for procurement of 20mm Turret gun and 70 mm
helicopter each by March, an initial batch of 15 LCHs (10 for rockets, the firing trials of which
even before formal orders Air Force and five for Army) have already been completed
have been placed ;

- The 5.5-tonne class In recent tests
helicopter by HAL is the by the armed

first of its kind to have forces in high-alti-

landed at forward bases
at Siachen at an altitude tude areas of Ladakh,

L Tl the helicopters dem-
500 kg load onstrated that they
" can operate with
The LCH has successfully carried out a @ELILITE | GT-NIGED
range of missions, including firing of an air-to-air [E:ALELLEVEDD
missile - the first by a chopper developed in India [JEISTESFELEREIT S LA
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As of now, the defence ministry has given approval for procurement of an initial batch of 15
LCHs (10 for Air Force and five for Army) but the numbers are expected to go up as the first ones
enter service. The helicopters have been specially designed keeping the requirements of high
altitude forces and the lessons learnt during the Kargil war, where such a capability was missed.

The 5.5-tonne class combat helicopter designed and developed by HAL is the first of its kind to
have landed at forward bases at Siachen at an altitude of 4,700 meters with a 500 kg load. A
production facility for the chopper has been established at Bengaluru and only orders are awaited
from the armed forces for adequate numbers.

The new production hangar set up last year can reach a peak production of 30 helicopters per
year. The LCH has successfully carried out a range of missions, including firing of an air-to-air
missile — the first by a chopper developed in India. It is also equipped with a 20mm Turret gun and
70 mm rockets, the firing trials of which have already been completed.

https://economictimes.indiatimes.com/news/defence/indian-forces-to-get-local-choppers-even-before-
formal-contract/articleshow/80469643.cms

INDIA
TODAY

Baby TAR: India’s smallest
assault rifle | India Today Insight

Bulk orders for Indian-made AK-47s have stabilised the Atmanirbhar design plan, helping
the Ordnance Factory Board innovate and create a compact version of the assault rifle
By Sandeep Unnithan

Delhi: It’s laptop-sized, can be carried inside a coat and can spit AK-47 bullets out at the rate of
roughly 700 rounds per minute. Meet the ‘Baby TAR’, India’s smallest assault rifle. Developed by
the Indian Ordnance Factory Tiruchirappali, the weapon is a compact version of the legendary AK-
47, which the factory has been mass-producing since 2017. This in-house OFB innovation comes
soon after the Indian Army unveiled a 9x19mm carbine developed in-house.

The TAR-3, a compact, fully automatic version of the Trichy Assault Rifle (TAR), recently
passed a series of trials at the Ordnance Factory Trichy (OF Trichy). A dozen prototypes have been
produced during the lockdown. The weapon is currently undergoing ‘unofficial trials’ with the
Indian Army, where three prototypes are believed to have fired over 2,000 rounds each without
stoppages. . _INDIA :

The ‘Baby TAR’ fires the same 7.62x39 mm cartridge DAY @
as the AK-47—this ammunition is in widespread
production and use, thereby easing logistics. It uses the
AK-47’s distinctive 30-round curved box magazine and
features a commonality of parts with existing weapons. Its
designers chopped down the AK-47’s 16-inch barrel,
producing a weapon with an 8.3-inch barrel and an — -
effective range of 150 metres. The TAR-3 is 19.2 inches ~ >2Py TARS India’s smallest assault rifle
long with its stock folded, and at 2.7 kg (unloaded), is one kg lighter than the AK-47. It has a
monoblock receiver, shockproof polymer lower parts and two Picatinny rails that can mount a
variety of sights and scopes.

Tue, 26 Jan 2021

Its designers say it is ideal for users like special forces and counter-terrorist operators who want
compact, concealable weapons but with the firepower of a full-sized AK-47. The assault rifle is
also suitable for aircraft, tank and vehicle crews. Significantly, the weapon was developed as an
unsolicited design—without waiting for army General Staff Qualitative Requirements (GSQRs),
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which usually is the start point for weapon development. To do so, the factory used the experience
it gained from mass producing the Trichy Assault Rifle, a wholly indigenous copy of the AK-47.

Designers at OF Trichy appear to have solved a problem that stumped the gun designers of the
DRDO’s now-discarded INSAS carbine variant in the 1990s—how to reduce the barrel heating and
the excessive sound and flash produced when an assault rifle bullet is fired from a short barrel. The
DRDO did it by switching over to a smaller bullet, the 5.56x30 round used in the JVPC carbine.
The Baby TAR designers solved the problem by used internal metal reflectors to insulate the
foregrip from the barrel and by designing, in-house, a compact flash hider at the barrel muzzle. The
gun can presently fire four full magazines—around 120 rounds—without the barrel heating. This
development is noteworthy because it means Indian designers now understand the ‘know-why’,
rather than just the ‘know-how’ that they would have gained from a licensed production.

Compacting the AK

The Soviet Union began producing compact, stubbier versions of its AK-74 rifle (an AK-47
evolution firing the 5.45x39 mm cartridge) in the 1970s. Copies of this compact assault rifle have
been famously attached to Osama bin Laden, ISIS chief Abu Bakr Al Baghdadi and more recently,
Belarus President Alexander Lukashenko. Compact versions of the AK-47 believed to have been
produced in the frontier regions of Pakistan, have been recovered by Indian security forces from
terrorists in Jammu and Kashmir in recent months.

Trichy is one of two Indian ordnance factories already mass-producing Indian versions of the
legendary Kalashnikov (the original weapon was never patented and is freely made by countries
across the world). The ‘Ghatak’, a copy made by Rifle Factory Ishapore, did not find as much
favour. The full-sized TAR is believed to be a copy of the Bulgarian AR-MI, itself a licensed copy
of the Kalashnikov. Over 500,000 Bulgarian weapons have been imported by India’s central, state
and paramilitary forces over the past decade—the TAR, which began bulk production in 2017, has
also helped reducing imports from that east European country. OF Trichy has developed four
variants of the rifle, with fixed, side-folding, under-folding and telescoping butts. Nearly 20,000
weapons have been delivered to the Indian police, paramilitary and central armed police forces.
Interestingly, each TAR costs around Rs 55,000—far less than the licensed AK-203 to be produced
by Indo-Russian Rifles, which will cost upwards of Rs 75,000. And the compact version could cost
less than the full-length TAR.

The compact TAR’s arrival has added to growing numbers of indigenously designed small arms.
From a virtual drought a few years back, there are now multiple indigenous designs available,
chambered for various cartridges. Besides the Army’s 9x19mm carbine, the DRDO has developed
a variant firing a 5.56x45 mm cartridge, for a different Army requirement. The JVPC, a DRDO-
OFB carbine, passed Army and MHA development trials last year. Bengaluru-based small arms
start up SSS Defence has its own designs for weapons, chambered for 5.56x45 and 7.62x39
cartridges, and an upgrade kit for existing AK-47 variants. All these designs, of course, are at the
prototype stage and will need to fire several thousand rounds before they are fit for mass-
production and induction.
https://www.indiatoday.in/india-today-insight/storv/baby-tar-india-s-smallest-assault-rifle-1762654-202 1 -
01-25
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India starts licensing production
of the Russian AK-203

By Igor Rozin

India is about to launch licensed production of Russian Kalashnikov’s AK-203 assault rifles.
The manufacturing process will be conducted at a plant in Korva (Uttar Pradesh).

General Manoj Naravane, Chief of Staff of the Army of the Indian Armed Forces, stated that
negotiations with the Kalashnikov Concern are close to a deal and he’s confident the agreement for
the production of automatic weapons will be signed in the near future.

And according to the Russian side participating in the
negotiations, the project for the licensed production of
Russian AK-203 Kalashnikov assault rifles in India is
indeed at the final stage of implementation. “The project
is at the final stage. All technical and commercial issues
have been agreed,” a source said.

According to the deal, India will produce as many as %
671,427 AK-203 assault rifles. | SR
According to The Economic Times of India, the cost Evgeniy Buyatov/Sputnik

of one AK-203 produced in India under license will be 70 thousand Indian rupees (approx. $958),
which is significantly less than the cost of American-made assault rifles purchased under an
accelerated procedure for 89 thousand rupees (approx. $1,218) per unit.

What’s an AK-203?

The AK-203 is a 7,62x39 mm assault rifle created specially for the Indian military.

It has a number of ergonomic improvements compared to previous AK versions that are
required in modern warfare. These include a new ergonomic handle that perfectly imitates the
user’s grip, a left-folding and retractable stock, the possibility for installation of modern sighting
systems and accessories, such as optical and/or optoelectronic scopes, thermal imaging and
collimator sights.

Now, Indians will also be able to mount infrared illuminators onto their AKs that allow to use
them in conjunction with night vision devices, laser sight, weapon lights and others, both domestic
and foreign production, with a universal Picatinny rail integrated in the receiver on top, bottom and
both sides of the rifle.

What is extremely important is that the 200-series assault rifles have improved shooting
accuracy. Sighting devices are mechanical, but as mentioned above, you can now mount all kinds
of optic devices on an AK-203.

The barrel is equipped with a slit flame suppressor-compensator, also different from the 100
series. If necessary, the 200-series assault rifles can be equipped with quick-release tactical
silencers.

The strength of the butt allows a person to use the weapon with an under-barrel grenade
launcher or use it in hand-to-hand combat with a standard bayonet knife.
https://www.rbth.com/science-and-tech/333314-india-starts-licensing-production-of-ak203
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Elon Musk's SpaceX surpasses ISRO's record
with launch of 143 satellites in one mission

Much like Uber Pool or Ola Share, Elon Musk-led SpaceX now offers a similar concept - for
spacecrafts. On Sunday, a two-stage Falcon 9 rocket lifted off from the Cape Canaveral Space
Force Station in Florida, launching a record-breaking 143 spacecrafts. The previous record had
been held by ISRO's PSLV-C37.

"Rideshare customers’ deployment confirmed," the
SpaceX handle tweeted on Sunday night. The
company posted pictures and videos from the launch
noting that this was the highest number of spacecrafts
ever deployed on a single mission. The launch also
completed SpaceX’s first dedicated SmallSat
Rideshare Program mission.

Prior to Sunday's events, the record for most —
satellites launched at one go had been held by the Indian Space Research Organisation. In 2017,
the organisation had launched the PSLV-C37 from Sriharikota in Andhra Pradesh. The rocket had
carried a whopping 104 satellites into Sun-synchronous orbits. While both ISRO and SpaceX
deployed over a 100 satellites, the record preceding them had been a 37 satellites - launched in
2014 by Russia's Dnepr rocket.

Why did SpaceX launch 143 spacecraft to orbit?

According to SpaceX, the rideshare programme offers cheap access to space for small satellite
companies, starting at $1 million for a 200-kg satellite. Much like a "rideshare Uber", a company's
small satellite can hitch a ride to space with this new mission.

The SpaceX's Falcon 9 rocket sent a mix of shoebox-sized CubeSats and much heavier micro-
satellites to a 326-mile-high polar orbit. The 143 satellites include 48 Earth imaging satellites, 17
tiny communications satellites, and 30 small satellites for the US and Europe by Germany-based
Exolaunch. The Falcon 9 also carried several satellites affiliated with SpaceX itself. 10 satellites
for the Starlink telecommunications mega-constellation also took off on the rocket.
https:/fwww.freepressjournal.in/world/elon-musks-spacex-surpasses-isros-record-with-launch-of-143-
satellites-in-one-mission
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Long-distance and secure quantum key

distribution (QKD) over a free-space channel

By Ingrid Fadelli

Quantum key distribution (QKD) is a technique that enables secure communications between
devices using a cryptographic protocol that is partly based on quantum mechanics. This
communication method ultimately allows two parties to encrypt and decrypt messages they send to
each other using a unique key that is unknown to other parties.

Measurement-device-independent quantum key distribution (MDI-QKD) is a unique protocol
that facilitates the creation of more secure QKD networks with untrusted devices. This protocol can
enable QKD-based communication over longer distances, as well as higher key production rates

and more reliable network verification.

So far, MDI-QKD has only been successfully
implemented using fiber optics. Implementing the
protocol across free-space channels, on the other

hand, has proved significantly challenging.

A research group led by Jian-Wei Pan, from the
University of Science and Technology in China, has
recently demonstrated long-distance and secure MDI-

Tue, 26 Jan 2021

QKD over a free-space channel for the very first time. A concept figure of the MDI-QKD experiment in a

Their paper, published in Physical Review Letters,
could pave the way to satellite-based MDI-QKD

implementations.

"The final goal of QKD is to realize a global-scale

quantum secure communication network,"
Qiang Zhang, one of the researchers who
carried out the study, told Phys.org. "In order to
achieve this ambitious goal, two main
challenges need to be addressed. One is to
reduce the gap between theory and practice of
QKD, and the other one is to extend the
distance of QKD. The goal of our recent work
was to solve these two difficulties."

Theoretically, QKD offers greater security in
communications leveraging physics laws.
However, imperfections and vulnerabilities of
real devices could result in deviations from the
models used to carry out security analyses. The
MDI-QKD protocol can help to tackle this
challenge by closing all loopholes on detection
at once. Moreover, it can improve the
performance  and  security of QKD

city. Telescopes are located in high-rise buildings for
transmitting encoded photons. The turbulence of the
atmosphere, which exists everywhere in the
transmission channel, is the main challenge for the
photons to maintain the spatial mode in the detection
terminal. Credit: Yao Zheng/Micius Salon.
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Possible configurations of satellite-based MDI-QKD. (a) the
satellite plays the role of the detection terminal, while two
ground stations send photons via the up-link to the satellite.
(b) A ground station plays the role of the detection terminal.
Users in the ground fiber-based network share secret keys
with the satellite via the ground station. (c) MDI-QKD
between three satellites. Credit: Cao et al.

implementations on real devices, by including decoy states.

Satellite-based QKD implementations could extend the distance across which this secure
communication can take place, as they would enable lower transmission losses and negligible
decoherence in space. By extending MDI-QKD from fiber to free-space channels, the work by Pan
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and his colleagues could be a first step toward implementing MDI-QKD protocols on a large scale
using satellites.

"Although several fiber-based MDI-QKD experiments have been performed before our study,
none of them have demonstrated the feasibility of the protocol with a free-space channel," Zhang
said. "The main reason is that the amplitude and phase fluctuation induced by atmospheric
turbulence makes it difficult to maintain the indistinguishability in terms of spatial, timing and
spectral modes between independent photons."

As atmospheric turbulence typically destroys the spatial mode between independent photons,
MDI-QKD implementations typically require the use of single-mode fiber to perform spatial
filtering before applying interferometry techniques. Using single-mode fiber to couple photons,
however, generally leads to a low coupling efficiency and intensity fluctuation. To solve this
problem, the researchers developed a new adaptive optics system that improves the channel's
overall efficiency.

"As the rapid fluctuation of light intensity makes sharing the time-frequency reference difficult,
we developed new technologies to achieve high-precision time synchronization and frequency
locking between independent photon sources located far apart in order to maintain the
indistinguishability of the timing and spectral modes," Zhang explained. "Thanks to these technical
breakthroughs, we completed a task that seemed impossible to complete before."

The study is an important milestone in the path toward implementing QKD on a large scale and
using it to secure communications over longer distances. Moreover, the researchers were the first
to realize photon interference in long-distance atmospheric channels. This could open up exciting
possibilities for the development of complex types of quantum information processing involving
quantum interference, such as quantum entanglement swapping and quantum teleportation. It could
also offer new ways of testing the interface of quantum mechanics and gravity.

The researchers' long-term goal is to demonstrate satellite-based MDI-QKD and eventually to
build a global quantum network. To achieve this, however, they will first need to overcome a
number of additional challenges.

"One of these challenges is the high loss mainly induced by the atmospheric fluctuation," Zhang
explained. "In the most straightforward configuration of satellite-based MDI-QKD, a satellite plays
the role of the detection terminal (i.e., two ground stations send photons via the 'up-link' to the
satellite). The channel loss measured by the Micius satellite is about 41 ~ 52 dB from a ground
station with altitude of 5,100 miles. The loss is likely to be much higher from ground stations at a
lower altitude. The single mode fiber coupling efficiency is another source of loss, which is also
very significant with existing MDI-QKD systems."

In order to enable effective satellite-based MDI-QKD implementations, therefore, the
researchers will first need to advance existing methods to transit photons across free-space
channels. To do this, they have so far developed an adaptive optics system and an algorithm that
increases the efficiency of free-space channels. In their next studies, they plan to create other
algorithms and techniques for improving the overall transmission channel.

"The second challenge we hope to overcome is associated with the motion of satellites," Zhang
added. "Since the signal pulses are expected to be overlapped in the time domain at the detection
terminal, a very accurate prediction of a satellite's orbit is required, and the emission time of each
encoded pulse should also be accurately timed, so that they can finally overlap well in the detection
terminal. The Doppler frequency shift, on the other hand, is an important source of frequency
mismatch that is annoying for HOM interference. The frequency of each encoded pulse should also
be accurately shifted for compensation. After solving all of these technical challenges, we believe
that we will be able to realize satellite-based MDI-QKD."

More information: Long-distance free-space measurement-device-independent quantum key
distribution. Physical Review Letters(2021). DOI: 10.1103/PhysRevl ett.125.260503.

Journal information: Physical Review Letters
https://phys.org/news/2021-01-long-distance-quantum-key-gkd-free-space.html
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Researchers achieve extreme-ultraviolet
spectral compression by four-wave mixing

Researchers from the Max Born Institute for Nonlinear Optics and Short Pulse Spectroscopy
(MBI) have developed a new method to modify the spectral width of extreme-ultraviolet (XUV)
light. By employing a novel phase-matching scheme in four-wave mixing, they could compress the
spectral width of the initial broadband light by more than hundred times. The detailed experimental
and theoretical results have been published in Nature Photonics. >

Light, as emitted by the sun, consists of many wavelengths and
typically appears as white. Sometimes, however, only certain
colors reach our eyes, leading to stunning phenomena like an
afterglow. For technical or scientific applications that require a
specific color, gratings and prisms can be used to extract this
color from the white light. However, most of the incoming light is
lost during this process, and the light intensity at the exit is very
low.

Nonlinear optical techniques have made it possible to change
the color of light and modify its spectral bandwidth without
compromising the intensity. As illustrated in Fig. 1, this enables
the generation of light with a specific color from broadband light
(such as white light) or vice versa. These techniques are widely
applied in spectroscopy, imaging, and for the generation of
ultrashort laser pulses. However, nonlinear optical techniques are re 1 oA —— ;

. . . . . 1g. 1: (a speciiic color can be
not readily av'allable‘ in the XUY region of' the electromaggetlc selected from a broadband light
spectrum. This region 18 of Increasing 1nterest for various source using e.g. a prism or a grating.
applications, including attosecond science and EUV lithography. =~ This comes, however, at the expense

. of losing most of the light. (b) By

A team of researchers from the Max Born Institute has recently ,,51vins 2 nonlinear  optical
demonstrated a new concept to generate narrowband laser pulses technique such as four-wave mixing
in the XUV range. They combined broadband white light in the »rypton, itis possible to generate a

.. . N . . . specific color using all the available
visible region with light having a broad spectrum in the vacuum- jioh¢ at¢ different colors. Credit:
ultraviolet (VUV) region. After both of these light pulses Copyright: MBI
simultaneously propagated through a dense jet of krypton atoms, a new laser pulse in the XUV
range was generated. Remarkably, the spectral width of the new XUV pulse was more than
hundred times narrower compared to the initial visible and VUV pulses.

The scientists employed a scheme known as four-wave mixing, where one krypton atom absorbs
two visible photons and one VUV photon, leading to the emission of one XUV photon. Due to
energy conservation, the emitted XUV photon must have a frequency equal to the sum of the
frequencies of all three absorbed photons. At the same time, due to momentum conservation, the
velocity of the incoming light wave has to match the velocity of the outgoing wave inside the
mixing medium. This velocity changes very fast close to an atomic resonance.

To generate the narrowband XUV laser band, the researchers chose a VUV spectral range quite
far away from any resonance and a target XUV range between two resonances. In doing so, they
were able to match the velocities of a broad range of incoming wavelengths to a narrow region of
outgoing wavelengths. In Fig. 2, on the left side, absorption in the VUV over a broad spectral range
(blue area) is indicated. The red dashed curve indicates the frequency-dependent refractive index,
which is a measure of the light velocity. On the right side, a narrow spectral region in the XUV
range (violet area) is shown. In these regions, the light travels approximately at the same speed,
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i.e., with a similar refractive index. These velocities can be matched by the near-horizontal arrows

indicating the photons in the visible TR o—
spectrum. The illustration shows 8 9 10 1 12 :
that this allows converting a 1014
broadband VUV spectrum with a | © ;z:
relatively flat wavelength-velocity | ;00150 : 1.00150
dependence into a narrowband | 10125 T I—
XUV pulse, where the wavelength- 1,00100 \\,, i —_—
velocity —dependence is  near | 100074 AN i '
vertical. c 1.00050 4 - v ™ 10007
The generation of narrowband | 100025 (i
XUV pulses is interesting for | 1ooooo{ 7T 100025
applications such as electron | ossors|{ P owineen L 1.00000
spectroscopy, the investigation of | o.g99so - . - - s L 0.99975
resonant transitions, and the , , .
coherent diffractive imaging of it LD

Fig. 2: XUV spectral compression scheme: The refractive index as a
function of the photon energy is shown by the red dashed curve. In the
region around 9.2 eV it changes comparably slowly (left side), whereas it
changes very fast in the region around 12.365 eV. Therefore, a broadband
absorption (blue area) can lead to a narrowband emission (violet area) with
the help of two visible photons (shown by the arrows). Credit: Copyright:

nanoscale structures. In the future,
the new method could also be used
in the opposite direction, i.e., to
spectrally broaden XUV pulses,

which may result in the generation
of very short XUV pulses from

MBI

sources such as free-electron lasers and soft- X-ray lasers.

More information: Extreme-ultraviolet spectral compression by four-wave mixing, Nature
Photonics (2021). DOI: 10.1038/s41566-020-00758-8 , www.nature.com/articles/s41566-020-00758-8

Journal information: Nature Photonics

https://phys.org/news/2021-01-extreme-ultraviolet-spectral-compression-four-wave. html
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Researchers guide a single ion
through a Bose-Einstein condensate

Transport processes are ubiquitous in nature, but still raise many questions. The research team
around Florian Meinert from the Fifth Institute of Physics at the University of Stuttgart has now
developed a new method to observe a single charged particle on its path through a dense cloud of
ultracold atoms. The results were published in Physical Review Letters and are further reported in a
Viewpoint column in the journal Physics.

Meinert's team used a Bose-Einstein condensate
(BEC) for their experiments. This exotic state of
matter consists of a dense cloud of ultracold atoms.
By means of sophisticated laser excitation, the
researchers created a single Rydberg atom within the
gas. In this giant atom, the electron is a thousand
times further away from the nucleus than in the
ground state and thus only very weakly bound to the
core. With a specially designed sequence of electric The path of the positively charged ion (yellow)
field pulses, the researchers snatched the electron through the BEC (green) can still only be depicted

artistically. An ion microscope currently being
away from the atom. The formerly neutral atom turned developed at the Fifth Institute of Physics at the
into a positively charged ion that remained nearly at University of Stuttgart will make this path directly

rest desplte the process Of detachlng the electron‘ visible with a resolution of less than 200 nanometers.
Credit: University of Stuttgart/PI5, Celina Brandes

Tue, 26 Jan 2021

In the next step, the researchers used precise
electric fields to pull the ion in a controlled way through the dense cloud of atoms in the BEC. The
ion picked up speed in the electric field, collided on its way with other atoms, slowed down and
was accelerated again by the electric field. The interplay between acceleration and deceleration by
collisions led to a constant motion of the ion through the BEC.

"This new approach allows us to measure the mobility of a single ion in a Bose-Einstein
condensate for the very first time," says Thomas Dieterle, a Ph.D. student who participated in the
experiment. The researchers' next goal is to observe collisions between a single ion and atoms at
even lower temperatures, where quantum mechanics instead of classical mechanics dictates the
processes. "In the future, our newly created model system—the transport of a single ion—will
allow for a better understanding of more complex transport processes that are relevant in many-
body systems, e.g., in certain solids or in superconductors," Meinert says. These measurements are
also an important step on the way to investigate exotic quasi-particles, so-called polarons, which
can arise through interaction between atoms and ions.

The neighboring lab at the institute is already working on an ion microscope that will allow
researchers to observe collisions between atoms and ions directly. While an electron microscope
uses negatively charged particles to create an image, this is what happens in an ion microscope
with positively charged ions. Electrostatic lenses deflect ions similar to light rays in a classical
optical microscope.

More information: T. Dieterle et al. Transport of a Single Cold Ion Immersed in a Bose-Einstein
Condensate, Physical Review Letters (2021). DOI: 10.1103/PhysRevl ett.126.033401

Journal information: Physical Review Letters
https://phys.org/news/2021-01-ion-bose-einstein-condensate. html
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Optimal information about the invisible

Laser beams can be used to precisely measure an object's position or velocity. Normally,
however, a clear, unobstructed view of this object is required—and this prerequisite is not always
satisfied. In biomedicine, for example, structures are examined, which are embedded in an
irregular, complicated environment. There, the laser beam is deflected, scattered and refracted,
often making it impossible to obtain useful data from the measurement.

However, Utrecht University (Netherlands) and TU
Wien (Vienna, Austria) have now been able to show that
meaningful results can be obtained even in such
complicated environments. Indeed, there is a way to
specifically modify the laser beam so that it delivers
exactly the desired information in the complex, disordered
environment—and not just approximately, but in a
physically optimal way: Nature does not allow for more
precision with coherent laser light. The new technology
can be used in very different fields of application, even
with different types of waves, and has now been presented |-
in the scientific journal Nature Physics.

The vacuum and the bathroom window When light gets deflected by a disordered
structure it becomes difficult to estimate where

"You always want to achieve the best possible ihe target is located. In this new study a
measurement accuracy—that's a central element of all procedureis presented that allows one to reach
natural sciences," says Stefan Rotter from TU Wien. "Let's ‘h¢ optimal estimation precision in such

R . . R challenging  scenarios. Credit: Vienna
think, for example, of the huge LIGO facility, which iS University of Technology
being used to detect gravitational waves: There, you send
laser beams onto a mirror, and changes in the distance between the laser and the mirror are
measured with extreme precision.”" This only works so well because the laser beam is sent through

an ultra-high vacuum. Any disturbance, no matter how small, is to be avoided.

But what can you do when you are dealing with disturbances that cannot be removed? "Let's
imagine a panel of glass that is not perfectly transparent, but rough and unpolished like a bathroom
window" says Allard Mosk from Utrecht University. "Light can pass through, but not in a straight
line. The light waves are altered and scattered, so we can't accurately see an object on the other
side of the window with the naked eye." The situation is quite similar when you want to examine
tiny objects inside biological tissue: the disordered environment disturbs the light beam. The
simple, regular straight laser beam then becomes a complicated wave pattern that is deflected in all
directions.

The optimal wave

However, if you know exactly what the disturbing environment is doing to the light beam, you
can reverse the situation: Then it is possible to create a complicated wave pattern instead of the
simple, straight laser beam, which gets transformed into exactly the desired shape due to the
disturbances and hits right where it can deliver the best result. "To achieve this, you don't even
need to know exactly what the disturbances are," Dorian Bouchet, the first author of the study
explains. "It's enough to first send a set of trial waves through the system to study how they are
changed by the system."

The scientists involved in this work jointly developed a mathematical procedure that can then be
used to calculate the optimal wave from this test data: "You can show that for various
measurements there are certain waves that deliver a maximum of information as, e.g., on the spatial
coordinates at which a certain object is located."

S
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Take for example an object that is hidden behind a turbid pane of glass: there is an optimal light
wave that can be used to obtain the maximum amount of information about whether the object has
moved a little to the right or a little to the left. This wave looks complicated and disordered, but is
then modified by the turbid pane in such a way that it arrives at the object in exactly the desired
way and returns the greatest possible amount of information to the experimental measuring
apparatus.

Laser experiments in Utrecht

The fact that the method actually works was confirmed experimentally at Utrecht University:
Laser beams were directed through a disordered medium in the form of a turbid plate. The
scattering behavior of the medium was thereby characterized, then the optimal waves were
calculated in order to analyze an object beyond the plate—and this succeeded, with a precision in
the nano-meter range.

Then the team carried out further measurements to test the limits of their novel method: The
number of photons in the laser beam was significantly reduced to see whether one then still gets a
meaningful result. In this way, they were able to show that the method not only works, but is even
optimal in a physical sense: "We see that the precision of our method is only limited by the so-
called quantum noise," explains Allard Mosk. "This noise results from the fact that light consists of
photons—nothing can be done about that. But within the limits of what quantum physics allows us
to do for a coherent laser beam, we can actually calculate the optimal waves to measure different
things. Not only the position, but also the movement or the direction of rotation of objects."

These results were obtained in the context of a program for nanometer-scale imaging of
semiconductor structures, in which universities collaborate with industry. Indeed, possible areas of
application for this new technology include microbiology but also the production of computer
chips, where extremely precise measurements are indispensable.

More information: Dorian Bouchet et al. Maximum information states for coherent scattering
measurements, Nature Physics (2021). DOI: 10.1038/s41567-020-01137-4

Journal information: Nature Physics
https://phys.org/news/2021-01-optimal-invisible. html
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Higher levels of omega-3 in blood may
reduce risk of death due to Covid-19: Study

The anti-inflammatory effects of EPA and DHA strongly suggest that these nutritionally
available marine fatty acids may help reduce the risk for adverse outcomes
By Prashasti Awasthi

Higher levels of omega-3 in the blood may reduce the risk of death from the coronavirus
infection, according to the study conducted by the researchers at the Fatty Acid Research Institute
(FARI) and collaborators at Cedars-Sinai Medical Center in Los Angeles in Orange County, CA.

The findings of the study were published in the journal Prostaglandins, Leukotrienes, and
Essential Fatty Acids.

For the study, the researchers involved
100  hospitalised COVID-19  positive
patients and accessed their blood samples.
Clinical outcomes for these patients were
obtained, and blood was analysed for the
Omega-3 Index (O3I, red blood cell
membrane EPA+DHA levels) at
OmegaQuant Analytics (Sioux Falls, SD).
Fourteen of the patients died during the examination.

The 100 patients were grouped into four quartiles, according to their O31, with 25 per cent of the
patients in each quartile. There was one death in the top quartile, with 13 deaths in the remaining
patients.

In age-and-sex adjusted regression analyses, those in the highest quartile were 75 per cent less
likely to die than those in the lower three quartiles. Notably, the relative risk for death was about
four times higher in those with a lower O31 compared to those with higher levels.

Lead author Arash Asher, MD, said: “While not meeting standard statistical significance
thresholds, this pilot study — along with multiple lines of evidence regarding the anti-
inflammatory effects of EPA and DHA — strongly suggests that these nutritionally available
marine fatty acids may help reduce the risk for adverse outcomes in COVID-19 patients. Larger
studies are clearly needed to confirm these preliminary findings.”

The team is now seeking funding to expand their study and employ larger cohorts.

https://www.thehindubusinessline.com/news/science/higher-levels-of-omega-3-in-blood-may-reduce-risk-of-
covid-19-death-study/article33666887.ece
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