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HAL to respond to Malaysia RfP
for LCA Tejas in September

Malaysia has shown interest in the Light Combat Aircraft (LCA) Tejas Mk-1A
and India stands a good chance in bagging the deal, Madhavan said
By Aksheev Thakur

Bengaluru: Hindustan Aeronautics Limited (HAL), a public sector aircraft company, will be
bidding to sell 18 LCA MK1 A fighter aircrafts to the Royal Malaysian Air Force in the light of
Malaysian authorities showing interest in the
indigenous fighter planes, HAL chairman R
Madhavan said Wednesday.

HAL will respond to a Request for Proposal (RfP)
from the Royal Malaysian Air Force (RMAF) in the
third week of September, the HAL chairman said.
Malaysia has shown interest in the Light Combat
Aircraft (LCA) Tejas Mk-1A and India stands a :
good chance in bagging the deal, Madhavan added. — - : :

. . . An indigenous LCA Tejas at the Aero India show in

“There are many countries which are showing Bengaluru. (Exoress Photo)
interest in LCA Mk-1A. Malaysia has issued the RfP and we are responding to it. It has to be sent
in the third week of September. We stand a very good chance. There are eight more contenders
including US, China and Russia,” Madhavan said. Malaysia is looking at procuring 18 aircrafts
with the probability of a follow up order of 18 more, he said.

“Regions which have exhibited interest in the LCA Mk- 1A are East Europe, South Asia, West
Asia and South America. We see whether there is a demand from those countries and if they are
trying to upgrade their Air Forces. Malaysia was in the process of upgrading their capabilities. We
have been in business with them for the last two years,” the HAL chairman said.

The LCA Mk-1A is a fourth-generation fighter aircraft with an Active Electronically-Scanned
Array (AESA) radar, an Electronic Warfare (EW) suite, and is capable of air-to-air refuelling
(AAR).

The main customer for HAL’s indigenous LCA MkI1A or Tejas fighter aircraft is at present the
Indian Air Force. The IAF initially ordered 20 LCA Tejas jets in the Initial Operational Clearance
(10C) phase of the aircraft and 20 more in the Final Operational Clearance (FOC) phase and has
raised two squadrons with the aircraft.

In January this year, the IAF signed a Rs 48,000 crore-deal with HAL to buy 83 LCA-Tejas
MKZ1A aircrafts to be delivered over a period of nine years.

On Tuesday, HAL placed an order worth Rs 5,375 crore for 99 F404-GE-IN20 engines and
support services with GE Aviation, USA to power the LCA. Madhavan said on Wednesday that
work on the Tejas Mark 11 is progressing and ground trials will begin by December 2022.




The chairman stated that restrictions imposed during the lockdown in the second wave affected
the supply chain of the company. “It is going to improve. We faced issues earlier due to restrictions
on the movement of transport and people. The materials which have to come from abroad are also
delayed because of the restrictions. However, this was until July. August is good,” Madhavan
added.

The HAL chairman said the LCA stands a good chance of being bought by foreign air forces on
account of fourth generation fighters still being relevant.

“You lose a lot of performance in terms of aerodynamics, and weapons cannot be mounted on a
fifth generation aircraft if you want to have a small radar cross section. When you make fifth
generation aircraft, the advantage is that it can penetrate the enemy defences, probably in the
future, it may not be able to. Even the US is still ordering older aircrafts like F-15s,” Madhavan
said.
https://indianexpress.com/article/cities/bangalore/hal-to-respond-to-malaysia-rfp-for-Ica-tejas-in-
september-7460766/
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HAL shares surge on signing largest ever deal for
LCA Tejas. What are the key stock levels to watch

e HAL CMD said that it is the largest ever deal and the purchase order placed by HAL for

LCA Tejas

Shares of state-run aerospace behemoth Hindustan Aeronautics Limited (HAL) were trading
more than 3% higher on Wednesday at 1,102 per
share on the BSE after the company on Tuesday
announced that it has placed an order of X5,375 crore
for 99 F404-GE-IN20 engines and support services
with GE Aviation, USA to power the Tejas Light
Combat Aircraft (LCA).

"This is the largest ever deal and the purchase
order placed by HAL for LCA," R Madhavan, CMD,
HAL said. Madhavan said that HAL is working _ _
closely with GE Aviation for its support to boost the AL signs contract worth 25,375 Crore with GE

. . Aviation, for supply of engines for Tejas aircraft
export potential of Tejas and also to supply spares to 7))

the global supply chain of GE 404 engines.

Santosh Meena, Head of Research, Swastika Investmart Ltd said that HAL is showing positive
momentum in opening trade after the company said that it has placed an order of 5375 crore for
engine and support services with GE aviation, the USA to power Tejas Aircraft. The company
CMD says that this is the large ever deal and order placed by HAL.

"The news is positive but stock is still in a sideways trend with a well-defined range of 1050-
1150 where a move above 1150 can lead to a rally towards the 1300-1350 zone while 1000 will be
critical support at any correction,” Meena added.

The Indian aerospace company claimed that the indigenously-built Tejas aircraft is one of the
best in its class globally, powered by F404-GE-IN20 engines. The LCA was inducted into service
in 2004.

Ordering of the engines marks a major milestone in the execution of 83 LCA contract with IAF,
HAL said. The co-operation with GE Aviation will be further enhanced with the manufacturing of
GE F414 engines in India for the upcoming LCA MkII program.
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The highest thrust variant of the F404 family, the F404-GE-IN20 incorporates GE’s latest hot
section materials and technologies as well as Full Authority Digital Engine Control (FADEC) for
reliable power and outstanding operational characteristics.

https://www.livemint.com/market/stock-market-news/hal-shares-surge-on-signing-largest-ever-deal-for-lca-
tejas-with-ge-aviation-11629265558853.html

Tae EcoNnomic TIMES
Thu, 19 Aug 2021

HAL rises 4% after Rs 5,375 crore
order with GE Aviation

By Pawan Nahar
Synopsis
Shares of HAL have delivered over 30 per cent return in the year 2021 so far. The scrip was
recently included in the F&O segment.

New Delhi: Shares of Hindustan Aeronautics (HAL) jumped 4 per cent on Wednesday after the
company placed an order of Rs 5,375 crore with GE Aviation, USA.

The state-run aerospace behemoth has placed multimillion orders for 99 F404-GE-IN20 engines
and support services with GE Aviation to power Tejas Light Combat Aircraft, the company said in
a release. Following the update, shares of HAL soared 4 per cent to Rs 1,113 on Wednesday. BSE
Sensex was trading 258.98 points, or 0.51 per cent, higher at 56,078.25 at the time of writing this
report. The scrip had settled at Rs 1,067.60 on Tuesday.

"This is the largest ever deal and the purchase order placed by HAL for LCA," R Madhavan,
CMD, HAL, said.

The company is working closely with GE for its support to pursue the export potential of LCA
and also to supply spares to the global supply chain of GE 404 engines, he said. "The indigenously
built Tejas aircraft is one of the best in its class globally, powered by F404-GE-IN20 engines and
has been in service since 2004."

The defence sector PSU had reported a net profit of Rs 198.77 crore in June quarter as against a
net profit of Rs 151.44 crore in the year ago quarter. Its net profit in March quarter stood at Rs
1,614.8 crore. The company reported an income from operations of Rs 1,616.23 crore in the
quarter ended on June 30, 2021 as against an income of Rs 1,736.97 crore in the same quarter
previous year.

Brokerage firm ICICI Securities said that Q1FY22 numbers were muted, with execution
impacted by pandemic. Topline and EBITDA declined. There is no apparent risk to FY22E
execution guidance given the current orderbook.

"Management expects to maintain a growth path with sufficient workloads in FY22. LCA
deliveries are expected to start from March 24. HAL will start seeing double-digit growth from
FY24. We maintain BUY with a target price of Rs 2,618," he added.

Shares of HAL have delivered over 30 per cent return in the year 2021 so far. The scrip was
recently included in the F&O segment.

Santosh Meena, Head of Research, Swastika Investmart, said HAL is showing positive
momentum in opening trade after the company said that it has placed an order.

"The news is positive but stock is still in a sideways trend with a well-defined range of Rs
1,050-1,150 where a move above Rs 1,150 can lead to a rally towards Rs 1,300-1,350 zone while
Rs 1,000 will be critical support at any correction,” he added.

https://economictimes.indiatimes.com/markets/stocks/news/hal-rises-4-after-rs-535-crore-order-with-ge-
aviation/articleshow/85421200.cms
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US engine for Tejas a best-seller that
powered Rafale, first stealth fighter

The F404 engine has powered at least 15 different combat aircraft and UAVs

On Tuesday, HAL announced that it had placed an order for 99 engines from GE Aviation in the
US for the Tejas MK1A fighters that will be built for the Indian Air Force.

R. Madhavan, the CMD of HAL, explained that
the deal, valued at Rs 5,375 crore, for the F404
engines from GE was the "largest ever deal and the
purchase order placed by HAL for LCA".

The latest deal is just an indicator of the sheer
longevity of the F404 engine. The original F404
engine was selected by the US Navy in 1975 to
power the F/A-18 Hornet (not to be confused with
the F/A-18 E/F Super Hornet).

Since then, the F404 engine has powered at least
15 different combat aircraft and UAVs. These
include the F-117 Nighthawk, which had two F404 engines. The F-117 was a ground-attack
aircraft that is popularly called the first stealth fighter. The Swedish Air Force's Gripen fleet is
powered by the RM12 engine, an adaptation of the F404.

The F404 even played a crucial role in developing the French Rafale fighter, considered the
most advanced fighter in the Indian Air Force now. The first test flight of the Rafale in 1986 was
flown with two F404 engines. The use of the F404 was necessitated by the fact that the French-
built M88 engine was still in development when the Rafale prototype was ready for flight tests.
The first M88 began flight tests in 1990 on a Rafale.

What explains the popularity of the F404?

GE has touted the F404 as being one of the first military engines developed with low
maintenance costs in mind, with the aim to keep the overall operating cost of the aircraft low. The
F404 had lesser thrust than the engines powering the F-15 and F-16 fighters, but was lighter in
weight and had lower operating costs.

The stress on maintenance was prompted by the operating constraints on aircraft carriers, which
were the primary operating base for the F-18 fighters. According to GE, the the six modules of the
F404—fan, compressor, combustor, high-pressure turbine, low-pressure turbine and afterburner—
are designed for convenient maintenance especially on an aircraft carrier, allowing engineers to
quickly swap out a module for a spare.

The F404's modular structure made it easier to adapt to different aircraft requirements. It has
been upgraded with a new full-authority digital engine control (FADEC) that controls all aspects of
the engine and now can even monitor the powerplant's performance 'health’.

Multiple variants of the F404 have been developed for various aircraft. The version for the Tejas
MKZ1A is called the F404-IN20 and is called the "highest-thrust™ version of the engine. The Indian
Air Force had originally planned to use the F404 to power the prototypes of the Tejas and use the
indigenous Kaveri engine on production aircraft. However, the lack of progress on the Kaveri has
led to continued reliance on the F404, which will power 123 Tejas fighters in total.

The F404 is being used to power the South Korean-built T-50 trainer and light-attack fighter.
The F404 also powers the Boeing T-7A Red Hawk trainer jet, which was selected by the US Air
Force in 2018 as its new advanced trainer. The US Air Force is expected to buy around 350 T-7A
jets.

A Tejas fighter | Twitter handle of Indian Air Force
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It is not just manned aircraft the F404 has powered. The engine was used to test the stealthy X-
45C unmanned combat air vehicle, which was cancelled.

When the F404 GE-IN20 made its first flight on a Tejas in 2008, GE had claimed more than
4,000 F404 engines were in service worldwide. The orders for the Tejas, T-50 and T-7A mean the
F404 would still be in production for at least another decade.

https://www.theweek.in/news/sci-tech/2021/08/18/us-engine-for-tejas-a-best-seller-that-powered-rafale-
first-stealth-fighter.html

The Statesman
Thu, 19 Aug 2021

Kinnaur landslide: Experts visit accident
site to suggest remedial measures

The experts’ team comprised chief engineers of Union road transport and highways ministry,
DRDO scientists, engineers of National Highways Authority of India, Ministry of Mines

Shimla: A team of experts from Union government agencies and scientists on Wednesday
visited the landslide site at Nigulsari in Nichar tehsil of the Kinnaur district of Himachal Pradesh.

The experts’ team comprised chief engineers of
Union road transport and highways ministry,
DRDO scientists, engineers of National Highways
Authority of India, Ministry of Mines.

The experts will study the landslide area in
order to find solutions to prevent future disasters
and loss of human lives.

The National Highway Authority of India
executive engineer K L Suman said the scientists
and engineers inspected the site of the accident at
Nigulsari to obtain data for scientific analysis.

He stated that the inspection was done with the
aim of identifying causes of landslides, techniques and solutions to be used to prevent more such
disasters and consequent damages in the future.

“The team has obtained data from the landslide to conduct scientific analysis of various factors
behind the accident. The team will submit a report in the coming days so that work on taking
remedial measures could be started at the site. In addition, the experts will also study and observe
other potentially hazardous sites in the area to prevent such mishaps in future,” he added.

On 11 August, a landslide followed by rockslides took place on National Highway 5 that
engulfed an HRTC bus, Tata Sumo, Bolero and two cars (Alto and Accent).

28 persons had been Killed in the accident while 13 persons were safely rescued from debris
during search and rescue operation that continued for 6 days as the operations were halted by
intermittent rockslides.

https://www.thestatesman.com/cities/kinnaur-landslide-experts-visit-accident-site-suggest-remedial-
measures-1502996150.html
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https://hindi.news18.com/news/himachal-pradesh/reckong-peo-kinnaur-landslide-drdo-team-visited-
nigulsari-landslide-spot-hpvk-3700731.html
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https://tarunmitra.in/demand-to-open-jadung-valley-of-uttarkashi-for-tourists/406282
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COVID 19: DRDO’s Contribution

Thu, 19 Aug 2021
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Ministry of Defence
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Raksha Mantri Shri Rajnath Singh to launch
Defence India Startup Challenge 5.0

Key Highlights:

Problem Statements from Services & DPSUs under DISC 5.0 to be launched

Designed to ensure military advantage for the future

Massive leap towards leveraging the startup ecosystem to develop defence technologies
. To encourage startups to become more attuned to innovative concepts

Three years after the launch of Defence India Startup Challenge 1.0 (DISC), Innovations for
Defence Excellence (iDEX), Defence Innovation Organisation (DIO), will launch DISC 5.0 in
New Delhi on August 19, 2021. iDEX provides a platform for different stakeholders in the defence
& aerospace sectors, essentially acting as an umbrella organisation to oversee technology
development and potential collaborations in the specific field. With initiatives such as DISC and
Open Challenges, iDEX is able to utilise the strong science, technology and research talent base of
the country to develop new capabilities in defence innovation. DISC 5.0 will have more challenges
than the first four DISC editions taken together.

Problem Statements received from the Services and Defence Public Sector Undertakings
(DPSUs) under DISC Round 5 will be launched by Raksha Mantri Shri Rajnath Singh. iDEX had
been designed to infuse latest technology into military warfare closely intertwined with the needs
of the Services and reduce dependence on imports, according to Secretary (Defence Production)
Shri Raj Kumar.

The Problem Statements by the Services and DPSUs are designed to ensure military advantage
in the foreseeable future. The winners receive grants up to Rs 1.5 crore from iDEX, along with
support from Partner Incubators and guidance from the Nodal Officers who are the ultimate users.

The launch of DISC 5.0 will be a massive leap towards leveraging the startup ecosystem to
develop India’s defence technologies, equipment design and manufacturing capabilities. These
challenges will also encourage startups to become more attuned to innovative concepts and
inculcate the approach of creative thinking in India’s budding entrepreneurs. Additional Secretary,
DDP and CEO, DIO Shri Sanjay Jaju stated that the iDEX process has opened up a whole new
ecosystem for Indian startups besides lending visibility to their work. He emphasised that in the
long run, this would help these entities build credibility, and even corner foreign contracts.

IDEX features as a procurement avenue under the Defence Acquisition Procedure (DAP-2020).
Ministry of Defence has earmarked a total of Rs 1,000 crore for domestic procurement through
iIDEX initiative for the financial year 2021-2022. Recently, the Raksha Mantri had approved a
budget of Rs 498.8 crore for the next five years to support over 300 startups and foster innovation
in defence & aerospace sectors. These announcements have provided assurance of domestic
procurement for the myriad of innovations and products being developed by young entrepreneurs,
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while enabling India’s defence sector to contribute significantly towards $5-trillion economy goal
by 2025.
https://pib.gov.in/PressReleasePage.aspx?PRID=1746937
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el & Ramdoadr 5.0 Fr YIITT FAM| IE-3FW W@ A @R & F Rffe Raursr
¥ QU tF 79 yge a1 § 9 FAE w0 & A & & vl e i wanfaw
e A et F QT oF Iween Wed & ¥ A S war §) Somdvadr sk ge
etfaat S gl & @y, ITESETEE W@ AaER A a5 awanit 7 REfa F@ F v &
i Ao e, ey s seraurer gfaem F1 39 Fa A warer ¥ fwdoadr 50 F
oA 3Hd gger AT AR SINSTHAT FEFON Ay Fororr F AT gief
msTEdr WS 5 F dgd WA 3R W AdeRE &9 F swwmAl (divey) & g
FHEar faaver un #R s voey R ganr diew e Sedn wRT (e 3euree) A T
FAR & IHIUR, M$-370 F o7 Yo H Fdlqasd daedis & afdad & § v e
e aram a1, S Qaat Hr S F @y FAA F A1 g ¥ IR IE | e }oFA
HIT B
fawe sfasy & A= omer glalaa & & AT Jamt ik Sdvwy garT waer fawor
IR e aw g1 Reanet # oassew ¥ 1.5 3 TF aF F I Aear 5, 7 @
&R Fergaedl & @wde 3R Ase sftwRat & aAnigds fear § at sifawr soahreat §
SamgrEdl 5.0 F IARH @1 HRa 1 & vigfafFal, suwtor Bemsa sk Rfastr
&3t A fAefla &t & v e aiay &1 a1 3o fr e & v 931 HeH i
¥ geilfaal wdarw # Al sEuromsi & wf aftw e oW A sma & sala
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IgafAdl # WoreAs W9 F R f JAEfd & & v deafRa 0 R
i, S ik d@iga, Hamssn s w@ow I F wEr B g-Sww wikAr O s T
¥ AT 39F F17 ' REe § 399 v 97 qRfeafad a7 @ R ¥ 39 59 99 W)
X R F &9 ¥97 & 6Q 5 et ' Aegwsyar 9 F A A ik g8 9=
& fadelt sregael : oft w7 I # weg P

ITE-3Fw &7 rfrargor ufkar (ATN-2020) F ded TF IR AT F T A FF FI4T g
T #ATed A el a¥ 2021-2022 & AT I3 qEA F AGIH ¥ W WS F AT FA
1,000 #1339 AuiRa fFe &1 g & & 8w & o Tam 3 T &t 7 300 @ wRw
FEHT iR AR F doE@T 3 F AT 9Tk 9w aut F AT 498.8 AT FYA & qoC H
Aol & ot g WMt A FaT 3EIfAAT qEmr RERE U o1 @ swew A9t st e
¥ fav o¥e @liq &1 Imeame vaw AT ¥, Safd oRa F t@m a7 #2025 aw S5-Rfewe
Irdegaeyr ey e & Agcaqol A G H WaIH AT B
https://pib.gov.in/PressReleasePage.aspx?PRID=1747195

%‘ Press Information Bureau
Government of India

Ministry of Defence
Wed, 18 Aug 2021 11:55AM

Webinar between India & Malaysia on ‘Indian
defence industry global outreach for

collaborative partnership’
Key Highlights:
o Part of series of webinars organised with friendly countries
e Aims to boost defence exports & achieve US $5 billion defence export target by 2025
e More than 150 delegates attend the webinar
e Over 100 virtual exhibition stalls set up
« Webinar organised by MoD through SIDM

A webinar and expo between India & Malaysia on the theme ‘Indian Defence Industry Global
Outreach for Collaborative Partnership’ was held on August 17, 2021. It was organised under the
aegis of Department of Defence Production, Ministry of Defence through Society of Indian
Defence Manufacturers (SIDM). The webinar was part of the series of webinars being organised
with friendly foreign countries to boost defence exports and achieve the defence export target of
US $5 billion by 2025.

Joint Secretary, Defence Industries Production (DIP), Ministry of Defence Shri Anurag Bajpai
and other senior officials from both countries participated in the webinar. In his address, the Joint
Secretary (DIP) highlighted that Indian defence products are of global standards and extremely cost
effective. He said India has a robust shipbuilding industry with an ecosystem of world class public
and private shipbuilding companies. He emphasised that India is positioning itself as a hub for
aircraft maintenance, repair & overhaul activities and both the countries may collaborate in this
sector. A knowledge paper prepared by SIDM-KPMG was also released during webinar.

Nine Indian companies, including Bharat Electronics Limited, Hindustan Aeronautics Limited,
Garden Reach Shipbuilders & Engineers, L&T Defence and Bharat Forge Limited, gave
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presentations on major defence platforms and products. From the Malaysian side, Aerospace
Technology Systems Corporation, AMP Corporation, DEFTECH Unmanned Systems and
Innopeak SDN BHD made company presentations.

The webinar was attended by more than 150 delegates. More than 100 virtual exhibition stalls
were set up.
https://pib.gov.in/PressReleasePage.aspx?PRID=1746882

%’ Press Information Bureau
Government of India

Ministry of Defence
Wed, 18 Aug 2021 7:24PM

‘Joint guidance for the Australia — India Navy to
Navy relationship’ signed between Indian Navy
& Australian Navy

A ‘Joint Guidance for the Australia — India Navy to Navy Relationship’ document was signed
between the Indian Navy and Royal Australian Navy today, 18 August 2021. The signing
ceremony was held virtually between Adm Karambir Singh, Chief of the Naval Staff, Indian Navy
and Vice Admiral Michael J Noonan, Chief of Navy, Australian Navy.

The document is aligned to the ‘2020 Comprehensive Strategic Partnership’ agreed by the
Prime Ministers and aims to ensure shared approached to regional and global security challenges.
The Joint Guidance would serve as a guideline document to showcase the intent of both the Navies
to work together bi/ multi-laterally. The broad scope of the guidance is focussed on developing
mutual understanding, cooperate for regional security, collaborate in mutually beneficial activities
and to develop interoperability.

The highlights of document include close cooperation in regional and multilateral fora,
including Indian Ocean Naval Symposium (IONS), Western Pacific Naval Symposium (WPNS),
Indian Ocean Rim Association (IORA) and Expert Working Groups subordinate to the ASEAN
Defence Ministers' Meeting Plus framework.

Bilateral defence relations between India and Australia have strengthened over the years.
‘Comprehensive Strategic Partnership’, Mutual Logistics Support Agreement, conduct of trilateral
Maritime Security Workshop and RAN participation in Exercise MALABAR are significant
milestones which underline the role played by both Navies in bolstering this relationship in recent
times. The document would be pivotal in consolidating the shared commitment to promote peace,
security, stability and prosperity in the Indo - Pacific region.
https://pib.gov.in/PressReleasePage.aspx?PRID=1747125
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Indian Navy undertakes bilateral maritime
exercise with Vietnam People’s Navy

In continuation with ongoing deployment of Indian Navy ships in the South China Sea, INS
Ranvijay and INS Kora undertook bilateral
maritime exercise with Vietnam People's Navy
(VPN) frigate VPNS Ly Thai To(HQ-012) on 18
Aug 21. The bilateral interaction aims to consolidate
the strong bond shared by the two navies and would
be another step towards strengthening India-
Vietnam defence relations.

The Indian Naval ships arrived at Cam Ranh,
Vietnam on 15 August 21 for harbour phase which
included professional interactions with VPN
maintaining extant Covid-19 protocols. The sea
phase included surface warfare exercises, weapon
firing drills and helicopter operations. Regular
interactions between the two navies over the years have enhanced their interoperability and
adaptability. This has ensured a quantum jump in the complexity and scale of professional
exchanges. This visit also holds special importance as Indian Naval ships celebrated the country’s
75th Independence Day in Vietnam.

Defence ties between the two countries have been robust. In June this year, the two countries
undertook a defence security dialogue and Indian Naval ships have been frequently visiting
Vietnamese Ports. Training cooperation between the two navies has been on the rise over the years.

INS Ranvijay is a guided-missile destroyer and the latest of the Rajput class. The ship was
commissioned on 21 Dec 1987 and is equipped with an array of weapons and sensors which
includes Surface to Surface Missile, Anti Air Missiles and guns, Heavy Weight Torpedoes, Anti
Submarine Rockets and capable of carrying Anti Submarine Heli-copter (Kamov 28). INS
Ranvijay is in company with INS Kora which is the lead ship of Kora class missile corvette. The
ship is fitted with Surface-to-Surface missiles and Anti Air Guns.
https://pib.gov.in/PressReleasePage.aspx?PRID=1746965
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https://pib.gov.in/PressReleasePage.aspx?PRID=1747073
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Thu, 19 Aug 2021
Maintain operational readiness round
the clock: IAF Chief to commanders

New Delhi: The Indian Air Force (IAF) has to maintain operational readlness round the clock,
and it should have sustained focus on capability r '

enhancement, Air Chief Marshal RKS
Bhadauria told its commanders in Gandhinagar
on Wednesday.

In his speech at the Commanders'
Conference at the South Western Air
Command, Bhadauria exhorted the
commanders to leverage modern methods in
training in order to enhance the understanding
and capabilities of the new generation air
warriors. Air Chief Marshal RKS Bhadauria at the Commanders'

The two-day conference, which undertook an Conference (AND
operational review of missions and tasks, ended on Wednesday.

Interacting with air warriors and civilian employees, Bhadauria appreciated their immense
contribution in operational deployments and disciplined approach towards mitigating the Covid-19
crisis, the 1AF's statement noted.

He highlighted the need for maintaining operational readiness round the clock and sustained
focus on capability enhancement.

"He emphasized on the early operationalisation of newly inducted sensors and weapon systems,"
the statement said.
https://timesofindia.indiatimes.com/india/maintain-operational-readiness-round-the-clock-iaf-chief-to-
commanders/articleshow/85431994.cms
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Indian Army initiates indigenous
upgrade of infantry combat vehicles

The projected ICV upgrade would include fitting them with more powerful engines, third-
generation thermal imager-based gunner and panoramic sights, modern fire control systems and
automatic target trackers
By Rahul Bedi

Chandigarh: The Indian Army (I1A) has initiated the indigenous upgrade of 811 of its licence
built Soviet-era BMP-2/2K ‘Sarath’ infantry combat Vehlcles (ICVs) by equlppmg them with more
powerful  engines, night fighting [P TS ‘ 3
capability and varied advanced systems.

The force recently despatched a
project sanction order (PSO) to 12
domestic private and public sector
companies — referred to as Development
Agencies (DAs) - to produce a
retrofitted prototype within 52 yveeks (or ICV BMP Il K SARATH passes through the Rajpath during the full
by July 31, 2022) for user trials, UK’s dress rehearsal for the Republic Day Parade-2010, in New Delhi on
Jane’s Defence Weekly reported on January 23, 2010. Photo: Public.Resource.Org/Flickr CC BY 2.0
August 17. One ICV apiece would be supplied to each potential vendor by the 1A for this purpose,
the classified 12-page PSO stated.

Thereafter, at least two vendors would be selected from amongst those who met the 1A’s
preliminary staff qualitative requirement (PSQRs) for the upgraded ICVs, and the one that emerged
L1, or the lowest bidder, would be shortlisted to series upgrade all 811 platforms, Jane’s stated.

The magazine said officials associated with the ICV upgrade stated that the BMP-2 upgrade
would be processed under the Buy Indian-Indigenously Designed, Developed and Manufactured
(Indian-IDDM) category of the Defence Procurement Procedure-2020 (DPP-2020), which
mandates a 50% domestically sourced content for the retrofit.

The potential vendors on the IA’s list include Alpha Design Technologies, Bharat Electronics
Limited, Bharat Forge, Ordnance Factory Board (OFB) Larsen & Toubro (L&T), Reliance Defence
and Infrastructure and Tata. All these companies would be permitted to enter into collaborative
agreements with overseas original equipment manufacturers (OEMs) for the project, and according
to industry sources many already had already finalised cooperative arrangements.

Official sources told Jane’s that the projected ICV upgrade would include fitting them with
more powerful engines to replace their present UTD20/2 300hp power packs, third-generation
thermal imager-based gunner and panoramic sights, modern fire control systems and automatic
target trackers. The retrofit would also encompass upgrading the platforms on-board weapon
systems that include a 30mm 2A42 auto-canon with dual ammunition feeds, capable of firing
9M113 Konkurs wire-guided anti-tank guided missiles (ATGMs) and a secondary coaxial
7.62x54mm machine gun.

Earlier, in July 2017, the Ministry of Defence (MoD) had approved the ongoing Rs 2,400 crore
upgrade of 639 BMP-2/2K to BMP-2M standards by the state-owned OFB. This included fitting
them with six cylinder four stroke UTD-23 supercharged 360hp diesel engines and thermal
imaging fire control systems (TIFCS). Some are also reportedly being armed with the locally
developed Nag ATGMs and automatic grenade launchers.

Equipping the ICVs with TIFCS’, however, follows a rare admission by the force last year that
the BMP2/2K’s, inducted into service 1985 onwards were ‘night blind’ and that their sighting
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systems, based on Image Intensifier Technology were ‘not fit for modern day warfare’. Many such
BMPs had been deployed to eastern Ladakh in response to the enduring standoff, since May 2020
between the IA and China’s People’s Liberation Army along their disputed Line of Actual Control
or LAC.

The 1A has so far acquired 2,691 BMP-2/2Ks since the mid-1980’s, of which around 1,700 were
presently operational, doubling in many instances as armoured ambulances, amphibious bulldozers
and engineer reconnaissance vehicles. Some ICVs, with modified chassis have also been employed
as Nag missile carriers (NAMICA) — capable of carrying up to six locally developed Nag ATGMs
— and as part of the medium-range surface-to-air (SAM) Akash air defence missile systems to
transport their indigenously designed Rajendra phased array fire control radar.

And in June 2020, the MoD had approved the procurement of 156 licence-built BMP-2 ICVs
from the OFB Medak unit in Telangana that has been series producing the ICVs since 1987.
Officials indicated that OFB Medak is required to complete delivery of all 156 ICVs within 24
months.

Weighing 14.3 tonnes and operated by a three-man crew, including the commander and gunner
and powered by a UTD20/3 300hp diesel engine, the BMP-2s are capable of transporting seven
fully-equipped infantrymen. The ICVs have an operational range of 600km and are capable of
travelling at a maximum speed of 65kph on roads, 45kmph off-road and at 7kmph when engaged
amphibiously..

According to Jane’s, the IA had kickstarted its long-delayed upgrade of 811 BMP2 ICVs to
meet the challenge posed by the PLA in Ladakh. Senior IA officers, however, had told the
magazine that the ICV upgrade was a ‘major project’ to execute locally and faced ‘serious’
financial and technological challenges. It was also possible that the deadline to produce a prototype
in 52 weeks by July 2022 could also be rescheduled.

Jane’s experts added that the ‘Sarath’ ICVs lacked several mission systems that were fairly
standard, rendering an upgrade a ‘necessity to avoid obsolescence’ until a replacement platform
was procured or the long-delayed Future Infantry Combat Vehicle or FICV was developed. The
financially and technologically ambitious $12 billion FICV programme, initiated in 2009 to locally
design and build 2,610 20-22 ton ICVs as replacements for the BMP-2.2Ks has been abandoned,
revived and once again dumped several times.

Meanwhile, industry officials, for their part were sceptical over whether the ICV upgrade would
meet the mandated 50% indigenous requirement for the programme, as a large proportion of
systems needed for its upgrade would necessarily be imported, as developing them locally would
not only be expensive but also time consuming.

“Hopefully, the elaborate ICV upgrade project will not flounder over the seemingly unattainable
requirement for indigenisation in the name of atmanirbharta or self-reliance,” said Amit Cowshish,
former Ministry of Defence advisor on acquisitions. It’s time for the MoD and services to err on
the side of practicality in such programmes rather than get bogged down in procedural
complexities, many of which are unattainable, he added.
https://thewire.in/security/indian-army-initiates-indigenous-upgrade-of-infantry-combat-vehicles
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Science & Technology News
Thu, 19 Aug 2021

Nanostructure-based lasers for information
and communication technologies

The internet of things (I0T) enables the interconnection and data transmission among a plethora
of physical objects such as terminal devices, vehicles, and
buildings that are embedded with electronics, software,
sensors, actuators, and network connectivity. In 5G and 6G
optical networks, high-speed and low-latency
communications enable interconnection among a wide
variety of endpoints through the loT. Furthermore, quantum
technologies are on the way to reshape the future of internet
by providing considerably faster and largely more secure data
transmission owing to new encryption protocols based on
quantum laws. The rule of thumb of such key applications is Electron
that they all require the utilization of laser sources to perform
complex tasks at ultra-fast speed and to enable broadband,
secure and energy efficient communications.

To achieve these goals, semiconductor nanostructures with
low dimensionality like quantum dots and quantum dashes
are one of the best attractive and heuristic solutions for
achieving high performance lasers. In a new paper published - _
in Light Science & Application, a team of scientists, led by O&’;‘;‘tgum“éott:‘:ser‘:'ertetﬁt uer?ierggfe:ii\tjerlss’
Professor Fredéric Grillot from Télécom Paris, Institut ﬂke thermal stability, feﬁdback?mensmvity
Polytechnique de Paris, France, and co-workers have and spectral purity. Credit: Frédéric
reviewed their recent findings on nanostructured lasers ﬁ””?’t' JHia”a” Duan, Bozhang Dong and
utilizing an active region made with quantum dot and eming Hang
quantum dash nanostructures. The study demonstrates the importance of using nanostructure based
light emitters and highlights the impact these photonic devices have on industry and society. The
importance of this work is performed owing to strong worldwide academic collaborators all experts
in quantum dot technology.

"We highlight the potential of both quantum dot and quantum dash lasers for low noise
operation because they feature a low population inversion factor and reduced amplified
spontaneous emission noise as well as low linewidth enhancement factor. Lasers with narrow
linewidth and low relative intensity noise are needed for coherent communication, optical atomic
clocks, frequency synthesis, high-resolution spectroscopy and distributed sensing systems."

"Due to the tight level of integration of multiple optoelectronics components on a photonic chip,
heterogeneously integrated hybrid semiconductor lasers on silicon are more reflection sensitive.
We have proved the excellent stability against optical feedback of the epitaxial quantum dot lasers,
which is the greatest achievement ever for pushing the development of isolation free transmissions
on silicon chips" they added.

"Another peculiar feature of quantum dots results from their large optical nonlinearities with fast
response speed. Using a single section of quantum dot lasers directly grown on silicon, it is
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possible to achieve sufficient four-wave mixing conversion efficiency to demonstrate self-mode-
locking with sub-picosecond pulse duration and kHz frequency-comb linewidth."

"Future perspective can consider deploying quantum dots in quantum technologies like for
coherent and squeezing states of light. In particular, squeezing states can be used to replace shot-
noise-limited laser sources whereby ultralow noise oscillator operating below the standard quantum
limit is highly meaningful in metrology, spectroscopy and for any precision measurements.
Besides, in quantum key distribution relying on entangled photons, a large squeezing bandwidth is
desirable for achieving high-speed data transmissions™ the scientists forecast.

"Based on the results reported in this article, scientists, researchers, and engineers can come up
with an informed judgment in utilizing self-assembled nanostructures for applications ranging from
silicon-based integrated technologies to quantum information systems."

More information: Frédéric Grillot et al, Uncovering recent progress in nanostructured light-emitters
for information and communication technologies, Light: Science & Applications (2021). DOI:
10.1038/s41377-021-00598-3

Journal information: Light: Science & Applications
https://phys.org/news/2021-08-nanostructure-based-lasers-technologies.html
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Two-dimensional supersolid guantum gas
produced in the laboratory for the first time

Quantum matter can be solid and fluid at the same time—a situation known as supersolidity.
Researchers led by Francesca Ferlaino have now created for the first time this fascinating property
along two dimensions. They now report in the journal
Nature on the realization of supersolidity along two
axes of an ultracold quantum gas. The experiment
offers many possibilities for further investigation of
this exotic state of matter.

Quantum gases are very well suited for
investigating the microscopic consequences of
interactions in matter. Today, scientists can precisely
control individual particles in extremely cooled gas
clouds in the laboratory, revealing phenomena that
cannot be observed in the every-day world. For
example, the individual atoms in a Bose-Einstein
condensate are completely delocalized. This means
that the same atom exists at each point within the
condensate at any given time. Two years ago, the
research group led by Francesca Ferlaino from the Two-dimensional supersolid quantum gas produced
Department of Experimental Physics at the University 1 the laboratory for the first time. Credit: 1QOQI
of Innsbruck and the Institute of Quantum Optics and nnsbrucidHarald Ritsch
Quantum Information at the Austrian Academy of Sciences in Innsbruck managed for the first time
to generate supersolid states in ultracold quantum gases of magnetic atoms. The magnetic
interaction causes the atoms to self-organize into droplets and arrange themselves in a regular
pattern.

"Normally, you would think that each atom would be found in a specific droplet, with no way to
get between them," says Matthew Norcia of Francesca Ferlaino's team. "However, in the supersolid
state, each particle is delocalized across all the droplets, existing simultaneously in each droplet. So
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basically, you have a system with a series of high-density regions (the droplets) that all share the
same delocalized atoms.” This bizarre formation enables effects such as frictionless flow despite
the presence of spatial order (superfluidity).

New dimensions, new effects to explore

Until now, supersolid states in quantum gases have only ever been observed as a string of
droplets (along one dimension). "In collaboration with theorists Luis Santos at Leibniz Universitét
Hannover and Russell Bisset in Innsbruck we have now extended this phenomenon to two
dimensions, giving rise to systems with two or more rows of droplets,” explains Matthew Norcia.
This is not only a quantitative improvement, but also crucially broadens the research perspectives.
"For example, in a two-dimensional supersolid system, one can study how vortices form in the hole
between several adjacent droplets,” he says. "These vortices described in theory have not yet been
demonstrated, but they represent an important consequence of superfluidity,” Francesca Ferlaino is
already looking into the future. The experiment now reported in the journal Nature creates new
opportunities to further investigate the fundamental physics of this fascinating state of matter.

New research field: Supersolids

Predicted 50 years ago, supersolidity with its surprising properties has been investigated
extensively in superfluid helium. However, after decades of theoretical and experimental research,
a clear proof of supersolidity in this system was still missing. Two years ago, research groups in
Pisa, Stuttgart and Innsbruck independently succeeded for the first time in creating so-called
supersolids from magnetic atoms in ultracold quantum gases. The basis for the new, growing
research field of supersolids is the strong polarity of magnetic atoms, whose interaction
characteristics enable the creation of this paradoxical quantum mechanical state of matter in the
laboratory.

More information: Two-dimensional supersolidity in a dipolar quantum gas, Nature (2021). DOI:
10.1038/s41586-021-03725-7 , www.nature.com/articles/s41586-021-03725-7

Journal information: Nature
https://phys.org/news/2021-08-two-dimensional-supersolid-quantum-gas-laboratory.html
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Experimental confirmation
of wave-particle duality

The 21st century has undoubtedly been the era of quantum science. Quantum mechanics was

born in the early 20th century and has
been used to develop unprecedented
technologies which include quantum
information, quantum communication,
quantum metrology, quantum imaging,
and quantum sensing. However, in
quantum  science, there are still
unresolved and even inapprehensible
issues like wave-particle duality and
complementarity, superposition of wave

functions, wave function collapse after
quantum measurement, wave function
entanglement of the composite wave
function, etc.

To test the fundamental principle of
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Two SPDC crystals, PPLN1 and PPLN2, are pumped and seeded
simultaneously by the same pump and seed coherent lasers,
respectively, resulting in the emission of two signal photons s1 or s2
for quantum interference detection at PD. Then, conjugate idler
photons i1 and i2 provide the which-path (or which-source)
information, where the controllable source purity is determined by

the overlap between the SPACS of one of the idler modes and the
unchanged coherent state of another idler mode. Two idler fields can
be detected independently by detectors DA and DB. Credit: Institute
for Basic Science

wave-particle duality and
complementarity  quantitatively, a
guantum composite system that can be
controlled by experimental parameters is needed. So far, there have been several theoretical
proposals after Neils Bohr introduced the concept of “complementarity” in 1928, but only a few
ideas have been tested experimentally, with them detecting interference patterns with low
visibility. Thus, the concept of complementarity and wave-particle duality still remains elusive and
has not been fully confirmed experimentally yet.

To address this issue, a research team from the Institute for Basic Science (IBS, South Korea)
constructed a double-path interferometer consisting of two parametric downconversion crystals
seeded by coherent idler fields, which is shown in Figurel. The device generates coherent signal
photons (quantons) that are used for quantum interference measurement. The quantons then travel
down two separate paths before reaching the detector. The conjugate idler fields are used for
extracting path information with controllable fidelity, which is useful for quantitatively elucidating
the complementarity.

In a real experiment, the source of quantons is not pure due to its entanglement with the
remaining degrees of freedom. However, the quanton source purity is tightly bounded by the
entanglement between the generated quantons and all the other remaining degrees of freedom by
the relation us = \(1—E?), which the researchers confirmed experimentally.

The wave-particle duality and the quantitative complementarity P> + V2 = ug (P, a priori
predictability; V, visibility) were analyzed and tested using this entangled nonlinear bi-photon
source (ENBS) system, where the superposition states of the quantons are quantum mechanically
entangled with conjugate idler states in a controllable manner. It was shown that a priori
predictability, visibility, entanglement (thus, source purity, and fidelity in our ENBS model)
strictly depend on the seed beam photon numbers. This points to the potential application of this
approach for the preparation of distant entangled photon states.

Richard Feynman once stated that solving the puzzle of quantum mechanics lies in the
understanding of the double-slit experiment. It is anticipated that the interpretation based on the
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double-path interferometry experiments with ENBS will have fundamental implications for better
understanding the principle of complementarity and the wave-particle duality relation
quantitatively.

This research was published in the journal Science Advances.

More information: Quantitative Complementarity of Wave-Particle Duality, Science Advances (2021).
DOI: 10.1126/sciadv.abi9268

Journal information: Science Advances
https://phys.org/news/2021-08-experimental-wave-particle-duality.html

COVID-19 Research News

Thu, 19 Aug 2021
Now, an Indian covid-19
vaccine made from plants?

The so-called N-terminal region of SARS-CoV-2 S-glycoprotein consists of a receptor-binding
domain (RBD), and studies have shown that antibodies against this region can effectively block
RBD ACE?2 (host-receptor) interaction, according to scientists
By Neetu Chandra Sharma

New Delhi: Scientists in India plan to shortly begin clinical trials of a plant-based vaccine
against covid-19, which could become one of the world’s first such vaccines against the deadly
disease.

A senior official at India’s plant genome research
body said scientists are studying the plant Nicotiana
benthamiana, a relative of tobacco, to develop a
platform to make covid-related antigens to trigger
immune response against the SARS-CoV-2 virus LT Nurabar: 000
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Plant Genome Research (NIPGR), New Delhi, B

under the department of biotechnology, ministry of Four categories of covid-19 vaccines are in use
science and technology, in association with the CU"MY: (PhotoAP)

International Centre for Genetic Engineering and Biotechnology (ICGEB) in New Delhi, are
working on the project.

The so-called N-terminal region of SARS-CoV-2 S-glycoprotein consists of a receptor-binding
domain (RBD), and studies have shown that antibodies against this region can effectively block
RBD ACE2 (host-receptor) interaction, according to scientists. ACE2 receptor is the protein that
provides the entry point for the coronavirus to hook on to and infect human cells.

“The leaf extracts of plants expressing the RBD and purified protein will be tested and used for
immunization of mice in collaboration with ICGEB, New Delhi, with different doses to trigger a
strong immune response against the virus. As plant-based vaccines provide ease of administration
and monitoring, developing such a vaccine for SARS CoV-2 would assist in executing mass
immunization drives," a spokesperson at NIPGR told Mint.
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There are four categories of covid-19 vaccines that are in use currently—whole virus, protein
subunit, viral vector and nucleic acid (RNA and DNA).

Inactivated vaccines such as Bharat Biotech’s Covaxin use whole viruses whose genetic
material has been destroyed, so they cannot replicate but can still trigger an immune response.
Subunit vaccines such as the one from Biological E use pieces of the pathogen—often fragments of
protein—to trigger an immune response.

Nucleic acid vaccines use genetic material—either RNA (Pfizer or Moderna) or DNA (Zydus
Cadila)—to provide cells with the instructions to make the antigen.

In the case of covid-19, this is usually the viral spike protein. Once this genetic material enters
human cells, the vaccine uses cells’ protein factories to make the antigen trigger an immune
response.

In viral vector vaccines such as Covishield, the adenovirus virus causing the common cold is
used as a vector. Similar to nucleic acid vaccines, the body’s own cellular machinery is hijacked to
produce the antigen from those instructions to trigger an immune response.

“This plant-based vaccine against covid-19 is the first in India. It’s an early lead and a very
challenging task. Indian scientists are taking up all challenging research while fighting the
pandemic. The current development is in a model system and the vaccine will take some time to
develop; if successful, India will be among the first countries to have such a vaccine,” said Dr.
Renu Swarup, secretary, department of biotechnology.

A review published in the journal Vaccines recently said in terms of plant-based vaccines, there
have been notable successes, both from a biochemical and a clinical perspective, with several
clinical trials showing great promise.

The review noted that the American company, iBio, has announced it is developing a plant-
produced subunit vaccine candidate based on segments of Sars CoV-2 spike (S) major surface
glycoprotein fused to LickM, a carrier protein derived from Clostridium thermocellum b-1,3-1,4-
glucanase, which has previously been used with influenza HA.

Similarly, Kentucky BioProcessing has also announced that it is developing a plant-produced
subunit vaccine candidate that is currently being tested in phase 1-2 clinical trials. Scientific data
on either of these candidate vaccines have not been made available so far.

https://www.livemint.com/science/health/indian-scientists-to-start-clinical-trials-of-plant-based-covid-
shots-11629313754199.html
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