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New generation ballistic missile ‘Agni P’
successfully test-fired by DRDO

Defence Research and Development Organisation (DRDO) successfully tested the new

generation nuclear capable ballistic missile ‘Agni P’ from Dr APJ
Abdul Kalam island off the coast of Odisha at 1106 hrs on December
18, 2021. Various telemetry, radar, electro-optical stations and down
range ships positioned along the eastern coast tracked and monitored
the missile trajectory and parameters. The missile followed text book
trajectory meeting all mission objectives with high level of accuracy.

The Agni P is a two-stage canisterised solid propellant ballistic
missile with dual redundant navigation and guidance system. This
second flight-test has proven the reliable performance of all the
advanced technologies integrated into the system.

Raksha Mantri Shri Rajnath Singh congratulated DRDO for the
successful flight test and expressed his happiness for the excellent
performance of the system. Secretary Department of Defence R&D
and Chairman DRDO Dr G Satheesh Reddy appreciated the efforts of

the team to have done the second development flight trial with many additional features and
congratulated for the consecutive success within the same calendar year.

https://pib.gov.in/PressReleasePage.aspx?PRID=1782960
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New generation nuclear capable ballistic
missile Agni-P tested for second time

The first test took place in June last

New Delhi: New generation nuclear capable ballistic missile Agni-P was successfully tested

from Dr. APJ Abdul Kalam island off the coast of Odisha at 11.06 a.m. on Saturday, the Defence

Research and Development Organisation (DRDO) said. This is the
second test of the missile. The first test took place in June last.

“Various telemetry, radar, electro-optical stations and down
range ships positioned along the eastern coast tracked and
monitored the missile trajectory and parameters. The missile
followed text book trajectory meeting all mission objectives with
high level of accuracy,” a DRDO statement said.

Agni-P is a two-stage canisterised solid propellant missile with
dual redundant navigation and guidance system and has a range of
upto 2000 km. This second flight-test had proven the reliable
performance of all the advanced technologies integrated into the
system, the DRDO stated.

Improved parameters

DRDO officials termed Agni-P as a new generation advanced
variant of Agni class of missiles with improved parameters,
including manoeuvring and accuracy. Canisterisation of missiles
reduces the time required to launch the missile while improving the
storage and ease of handling.

This second flight-test has proven the reliable
performance of all the advanced technologies
integrated into the system. Photo: PIB Press Release

This second flight-test has proven
the reliable performance of all the
advanced technologies integrated
into the system. Photo: PIB Press
Release

Agni class of missiles are the mainstay of India’s nuclear launch capability, which also includes
the Prithvi short-range ballistic missiles, submarine launched ballistic missiles and fighter aircraft.
Agni-V, an Inter-Continental Ballistic Missile (ICBM) with a range of over 5,000 km, had been

tested several times and validated for induction.

In the last few years, India has operationalised its submarine-based nuclear launch capability,
completing the nuclear triad. This is especially important given India’s stated No-First-Use policy
while reserving the right of massive retaliation if struck with nuclear weapons first.
https://www.thehindu.com/news/national/india-successfully-tests-nuclear-capable-ballistic-missile-agni-

p/article37984273.ece
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Agni Prime test successful: All you need

to know about new generation missile

Agni Prime has a range of 1000km to 2000km and weighs 50 per cent less
than the Agni 3 missile. The first test of the missile took place in June this year.
By Amit Chaturvedi

New Delhi: India on Saturday successfully test-fired the Agni Prime missile from APJ Abdul
Kalam island off the coast of Odisha. Defence minister Rajnath Singh congratulated the Defence
Research and Development Organisation (DRDO)
for the successful test.

The missile test took place at 11.06 am, according
to DRDO.

The missile followed textbook trajectory and met
all mission objectives with high level of accuracy,
the DRDO said, adding that the test was being
monitored by telemetry, radar, electro-optical
stations and downrange ships positioned along the
eastern coast.

“The missile test met all its mission objectives with a high level of accuracy,” a DRDO official
was quoted as saying by news agency ANI.

Here’s everything you need to know about the Agni Prime missile:

e According to DRDO, it is a two-stage canisterised solid-propellant ballistic missile with dual
redundant navigation and guidance system.

e Agni P is the first of the new class of Agni missile to be launched by DRDO. It weighs 50 per
cent less than Agni 3 and has new guidance and a new generation of propulsion.

e Since Agni P is canisterised, it can be launched from rail and road and stored for a longer
period and transported all across the country as per operational requirements.

e This was the second flight test of the missile and has proven the reliable performance of all the
advanced technologies integrated into the system, the DRDO said. The first test took place in
June this year.

e The missile has a range between 1000km to 2000km, and can be used to target enemy armadas
in the Indo-Pacific.

https://www.hindustantimes.com/india-news/agni-prime-test-successful-all-you-need-to-know-about-new-
generation-missile-101639812225899.html

. e 5 Fe
This was the second test of the Agni Prime Missile.
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Agni Prime widens India’s
Nuke reach to over 2000 kms

New Delhi: With a view to ensure the operational readiness of its missile arsenal as a deterrence,
India on Saturday successfully conducted test of nuclear
capable Agni-Prime (P). It is a new variant of the Agni
series of missiles and has the capability to hit a target at ‘
more than 2,000 kms. The weapon system gives the
forces the advantage of covering any target in China and
the Indo-Pacific region.

The validation test of the new generation of the
indigenously-designed and manufactured Agni strategic
missile was conducted by the Defence Research and
Development Organisation (DRDO) at Dr APJ Abdul
Kalam Island off the Odisha coast at 11.06 am.

It was the second successful test after the first test conducted earlier this year.

Giving details of the significance of the latest test, officials said here various telemetry, radar,
electro-optical stations and down range ships positioned along the eastern coast tracked and
monitored the missile trajectory and parameters. The missile followed textbook trajectory meeting
all mission objectives with high level of accuracy.

The Agni ‘P’ is a two-stage canisterised solid propellant ballistic missile with dual redundant
navigation and guidance system. This second flight-test has proven the reliable performance of all
the advanced technologies integrated into the system.

Defence Minister Rajnath Singh congratulated the DRDO for the successful flight test and
expressed his happiness for the excellent performance of the system. DRDO Chairman G Satheesh
Reddy appreciated the efforts of the team to have done the second development flight trial with
many additional features and congratulated for the consecutive success within the same calendar
year. The first test took place on June 28.

The new missile is much lighter compared to Agni 3 and can be ferried by road or rail thereby
giving the strategic forces the much needed flexibility to camouflage and attack the enemy from
anywhere.

At present, India has an array of strategic deterrence missiles including Agni-V which has a
range of over 5000 km besides Prithvi short range ballistic missiles. Strategic and ballistic
missiles are capable of carrying nuclear warheads.

Moreover, India has now completed the nuclear triad meaning it can launch nuclear missiles
from air, land, sea and underwater from submarines.

The nuclear arsenal of the country is handled by the Strategic Forces Command. Besides the
Agni missiles, the country is also indigenously manufacturing nuclear powered submarines
Arihant. While the first submarine is already ready, the next two submarines will also be ready
shortly. In all, four such nuclear submarines will add muscle to India’s nuclear prowess.
https://www.dailypioneer.com/2021/pagel/agni-prime-widens-india---s-nuke-reach-to-over-2000-kms.html
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https://www.amarujala.com/india-news/india-successfully-testfired-the-agni-prime-missile-off-the-coast-of-
odisha-in-balasore
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Explained: Nuke capable, 1,000-2,000-Km Range.
All you need to know about Agni P Missile

By Knneth Mohanty

Agni Prime is the latest missile to taste success in a test off the Odisha coast, strengthening India’s missile
production capabilities. Designed for ease of handling and deployment at short notice, the test featured advance
technologies integrated into the missile.

WHAT IS THE AGNI P MISSILE?

The Agni P, or Prime, missile is described by the Defence Ministry as a “new generation nuclear capable ballistic
Missile”. Belonging to the Agni family that constitutes the mainstay of India’s stable of short- (SRBM), medium-
(MRBM), intermediate range (IRBM), and intercontinental ballistic missiles (ICBM), the Agni P is a two-stage
canisterised solid propellant missile.

Canisterised means the missile is capable of launch at short notice through improvements in its storage and
handling features. Reports said that Agni P is the smallest and lightest of the Agni missiles and weighs less than
half as much as the Agni-3 missile.

This is the second test this year of Agni P with the earlier one having been conducted in June from the same Dr
APJ Abdul Kalam island off the coast of Odisha. After the first test, the Defence Ministry had said that an
“advanced variant of Agni class of missiles”, Agni P has a range of between 1,000-2,000 km.

The London, UK-based International Institute for Strategic Studies (I1SS) classed Agni-P as a medium-range
ballistic missile (MRBM) and said that its images suggest that the missile is wider in diameter compared with both
the Agni-I and -11, "potentially allowing for a larger payload to be accommodated, thereby providing India with
greater flexibility and targeting options”.

[1SS further notes that the Agni-P has “an overall more compact design” while also pointing to speculation that it
“utilises some of the same technology from the Agni-IV and -V".

WHAT DID THE TEST ACHIEVE?

As with its June run, the Defence Ministry said following the test on December 18 that “the missile followed text
book trajectory meeting all mission objectives with high level of accuracy”.

The ministry said that the latest test of this missile, which comes with “dual redundant navigation and guidance
system’, proved the “reliable performance” of all the advanced technologies integrated into it. Redundancies
involve the introduction of extra components on the principle that if one functionality suffers a failure then a
backup feature would still enable the objective to be achieved.




The Defence Ministry statement said that the second development flight trial included many additional features,
noting that "various telemetry, radar, electro-optical stations and down range ships positioned along the eastern
coast tracked and monitored the missile trajectory and parameters”.

WHAT DOES AGNI-P FOR INDIA'S MISSILE CAPABILITIES?

Given its stated 1,000-2,000-km range, Agni-P sits between the Agni-1 of 700-1,200km reported range and the
2,000-3,500km Agni-2. IISS says that Agni-P’s range means “it is likely that the system is being developed with
Pakistan rather than China in mind due to the limited number of possible targets within this range threshold in
China from northern India“.

According to the Washington DC-based nonprofit Nuclear Threat Initiative (NTT), the Prithvi-1I, Agnis I-IV are
“India’s fully operational land-based ballistic missiles and form the foundation of the country’s ballistic missile
arsenal’.

"Agni-11, deployed in 2011, has a range of 2000km and can strike anywhere in Pakistan and most parts of south
and southeastern China. Agni-III, with a range of between 3,500 and 5,000km was deployed in 2014, NTI says,
adding that India has also “developed but not yet deployed™ Agni-IV and Agni-V missiles.

It was reported in 2018 that India had conducted a successful test — its seventh at the time — of its nuclear-
capable Agni-IV missile with a range of 4,000km as part of a user trial by the Army. In October 2021, India also
conducted a test of the Agni-5, which the Defence Ministry said is capable of hitting targets at a distance of
5,000km, making it the country’s first ICBM.

The ministry had said at the time that the missile, which uses a three-stage solid fuel engine, had demonstrated a
“very high degree of accuracy”.

Washington DC-based think tank Centre for Strategic and International Studies (CSIS) notes that the “foremost™
purpose served by India’s missile arsenal is to support "New Dehli’s nuclear deterrent posture against its main
rivals Pakistan and China“. NTI says India’s “strategic missile programmes have matured such that it currently has
the capacity to deploy short-, medium-, and long-range ballistic missiles".

Following the Agni-5 test, the Defence Ministry had said that it was “in line with India’s stated policy to have
‘credible minimum deterrence’ that underpins the commitment to ‘No First Use’.

This was the second test this year of the Agni Prime missile. (Photo: Ministry of Defence)

https://www.news18.com/news/explainers/explained-nuke-capable-1000-2000-km-range-all-you-need-to-
know-about-agni-p-missile-4571084.html
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Explained: India’s missile capability
Defence Minister Rajnath Singh has urged DRDO scientists to work towards developing
hypersonic missile technology. What missiles has India developed so far, and where does it stand
in relation to its neighbours?
By krishn Kaushik

New Delhi: At a seminar organised by the Defence Research and Development Organisation
(DRDO) last Tuesday, Defence Minister Rajnath Singh encouraged scientists to work towards
developing hypersonic missile technology. China had demonstrated its hypersonic missile
capability with successful tests of a hypersonic glide vehicle (HGV) which, according to reports,
circled the globe but missed its target by just a few kilometres.

What is the history of missile technology in India?

Before Independence, several kingdoms in India were using rockets as part of their warfare
technologies. Mysore ruler Hyder Ali started
inducting iron-cased rockets in his army in the mid-
18th century. By the time Hyder’s son Tipu Sultan
died, a company of rocketeers was attached to each
brigade of his army, which has been estimated at
around 5,000 rocket-carrying troops.

At the time of Independence, India did not have
any indigenous missile  capabilities.  The
government created the Special Weapon Akash surface to air defence missile will be displayed
Development Team in 1958. This was later ?I_t Lhe AI\rmy Day parade. (Express File photo by Tashi
expanded and called the Defence Research and obgyal)

Development Laboratory (DRDL), which moved from Delhi to Hyderabad by 1962.

“In 1972, Project Devil, for the development of a medium range Surface-to-Surface Missile was
initiated. A large number of infrastructure and test facilities were established during this period.”
DRDQO’s official history of the lab states. “The development of components / systems for Project
Devil formed the technology base for the future IGMDP Programme,” says DRDO. By 1982,
DRDL was working on several missile technologies under the Integrated Guided Missiles
Development Programme (IGMDP).

What kind of missiles does India have?

India is considered among the top few nations when it comes to designing and developing
missiles indigenously, although it is way behind the US, China and Russia in terms of range.

DRDO chairman G Satheesh Reddy told The Indian Express that DRDO is “working on
multiple varieties of missiles”. Among the surface-launched systems:

ANTI-TANK GUIDED MISSILE: Nag has already been inducted into the services. Reddy
said Nag is the only “fire-and-forget ATGM meeting all weather requirements for its range (around
20 km)”. Recently Heli-Nag was tested, which will be operated from helicopters and will be
inducted by 2022, said Reddy. There is also a Stand-off Anti-Tank (SANT) missile, with a range
over 10 km. Tested from Indian Air Force (IAF) helicopters on December 11, it has a millimetre
wave seeker, which enhances target detection in all weather conditions. Reddy said “man-portable
ATGMSs” are also available.

SURFACE-TO-AIR MISSILE: The short-range SAM system Akash has already been
inducted in the Army and the Air Force. For Akash 1, which has a seeker, the Army has already
got the Acceptance of Necessity from the government, Reddy said. For Akash (New Generation),
the first tests were conducted in July this year; Reddy said a couple more trials are to be done.

¥ explained.




Medium-Range SAM: Production of MRSAM systems for the Navy is complete, and it is
placing its order, Reddy said. The Jaisalmer-based 2204 Squadron of the Air Force became the first
unit to get the MRSAM systems in September this year. Technology for MRSAM for the Army “is
also in a good shape and will be flight-tested soon”.

Short-Range SAM: For the Navy, the first flight tests have been successfully conducted.

Reddy also mentioned several air-launched systems:

AIR-TO-AIR: Astra, India’s Beyond Visual Range Air-to-Air Missile (BVRAAM), has been
completely tested and is under induction. It has a range of around 100 km, and DRDO is trying to
now induct it with more 1AF platforms, including the domestically developed light combat aircraft
Tejas. A long-range Astra is also being developed, for which initial tests have been conducted. The
missile uses solid fuel ramjet technology, which enhances speed, and will have an indigenously-
built seeker.

AIR-TO-GROUND: Rudram, a New Generation Anti-Radiation Missile (NGRAM), has cleared
initial tests and “some more tests will be conducted soon.” With a maximum range of around 200
km, the missile mainly targets communication, radar and surveillance systems of the adversary,
and was tested from the Sukhoi-30MKI fighter jet last year. Reddy mentioned that BrahMos,
which India developed jointly with Russia, is already operational. It has a 300 km to 500 km range,
and is a short-range, ramjet-powered, single warhead, supersonic anti-ship or land attack cruise
missile.

Reddy said a supersonic missile-assisted torpedo system was successfully launched from
Wheeler Island last Monday. It “carried a torpedo and delivered it at a longer range” and will
enhance Navy anti-submarine capability with a range of around 400 km, Reddy said.

Which of India’s missile systems are most important?

The two most important are Agni and Prithvi, both being used by the Strategic Forces
Command.

Agni (range around 5,000 ) , is India’s only contender for an inter-continental ballistic missile
(ICBM), which is available with only a few countries. Prithvi, although a short-range surface-to-
surface missile with a 350 km range, has strategic uses. India also tested a anti-satellite system in
April 2019. A modified anti-ballistic missile named Prithvi Defence Vehicle Mk 2 was used to hit
a low-orbit satellite. It put India only behind the US, Russia and China in this capability.

What about hypersonic technology?

India has been working on this for a few years, and is just behind the US, Russia and China.
DRDO successfully tested a Hypersonic Technology Demonstrated Vehicle (HSTDV) in
September 2020, and demonstrated its hypersonic air-breathing scramjet technology.

According to sources, India has developed its own cryogenic engine and demonstrated it in a 23-
second flight. India will try to make a hypersonic cruise missile, using HSTDV.

Sources said only Russia has proven its hypersonic missile capability so far, while China has
demonstrated its HGV capacity. India is expected to be able to have a hypersonic weapons system
within four years, with medium- to long-range capabilities.

What makes India good in missile technology?

Lt Gen V K (retired) Chaturvedi, who had headed the Army’s artillery’s modernisation
programme, said missile technology is “one field in which India has made very, very positive and
substantial progress”.

Under the IGMP then headed by A P J Abdul Kalam, later India’s President, first came Prithvi,
then Agni. BrahMos, at 2.5-3 times the speed of sound, was among the fastest in the world when
developed, Chaturvedi said. “After the nuclear blast in 1998, cryogenic etc were not given to us.
Kalam and others, they made it a point that they developed it within the country.”

Chaturvedi said the US is leading in missile technology, and China is building up”. India is also
“at a very advanced stage” among the top three or four nations .
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With India’s missiles, Chaturvedi said “today our basic opponent, area of interest is northern
border [China]. In the western border [Pakistan] we cover the whole area”.

With Agni V ready, he said, India is working on Agni VI and Agni VII, which should have a
much longer range. He mentioned that Prithvi, which DRDO developed in consultation with the
armed forces, “was originally with the Army, and went to the Strategic Forces” but is expected to
be back to the Army later. Pinaka rocket systems have also been developed in close coordination
with the user agencies, he said.

Where do China and Pakistan stand compared to India?

While China is ahead of India, Chaturvedi believes a “lot of things about China are
psychological”.

According to a Pentagon report in 2020, China may have either achieved parity, or even
exceeded the US in land-based conventional ballistic and cruise missile capabilities.

Chaturvedi said China’s missile development is “definitely a concern for us, but we will
definitely evolve”. He said if China strikes a strategic target of India, “we will hit back with equal
potential, and hit them at the place where it matters the most.”

Chaturvedi was more dismissive about Pakistan. China has given Pakistan the technology, “but
getting a technology and really using it, and thereafter evolving and adopting a policy is totally
different”.

He called hypersonic missiles “weapons of deterrence” but will not be used. He believes they
“will continue to deter, but unlikely that China will ever use this. But if it does, India will not sit
idle.”

On nuclear capability, Chaturvedi said although India does not call BrahMos nuclear, it can be
used. India’s only nuclear missiles are Prithvi and Agni, but beyond those, tactical nuclear weapons
can be fired from some 1AF fighter jets or from Army guns, which have a low range, around 50
km.
https://indianexpress.com/article/explained/explained-indias-missile-capability-7680821/

UNI
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Sun, 19 Dec 2021
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HALEAT
http://www.univarta.com/naidu-wishes-for-successful-test-of-agni/india/news/2596689.html
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DRDO conducts flight demonstration
of Controlled Aerial Delivery System

Aerial Delivery Research and Development Establishment (ADRDE), Agra conducted a flight
demonstration of Controlled Aerial Delivery System of 500 kg capacity (CADS-500) on December
18, 2021. ADRDE, Agra is an R&D laboratory of Defence Research and Development
Organisation (DRDO) and the flight demonstration is part of a series of activities organised
towards celebrating ‘Azadi Ka Amrit Mahotsav’, commemorating 75 years of Independence.

The CADS-500 is used for precise delivery of payload upto 500 kgs at predetermined location
by making use of manoeuvrable capabilities of Ram Air Parachute (RAP). It uses Global
Positioning System for the coordinates, altitude and heading sensors for the heading information
during its flight. The CADS, with its onboard electronics unit, autonomously steers its flight path
using waypoint navigation towards target location by operating controls.

System performance was demonstrated at Drop Zone, Malpura from an altitude of 5000m. The
system was para-dropped from AN32 aircraft and then steered to the predesignated landing point in
autonomous mode. Eleven paratroopers of Indian Army and Indian Air Force chased the CADS-
500 in air and landed simultaneously.
https://pib.gov.in/PressReleasePage.aspx?PRID=1783168
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IS A Feles TRIT Beliadr
fA¥ew &1 gars el

IO & g AT Iqaue va Rem gfases (ThemEg) a 18 fqdey 2021 #r 500
freamA atar (HAwa-500) & weles Ry Bl Reea &1 @ veda f@Fam
TAAREE, IORT T AU T A d@ored (HIAE) 1 F IqEue T e
yanremer § 3R AE g vedd FeAar & 75 a8 Q@ @ F IuAeT A HSE F O3S
FeIcHa Ao & AT smfoa aifafafeat #r s@er &1 o Rewr g

HUATF-500 FT 37T W TR RRE (IRCN) A JEUTEATH &I FT 3940 FF 04
AuRa e W 500 Famd aF F Yo & gdF Bhad F v fFar sar @1 g8 ue
33T & R WY 3maes SRR & v [Adas, Far$ 3k ofids AW & salga AfSerHer
RATeH F1 3TANT FIAT g1 AThvH, T HAaE gAFeAFT SHIS & ATy, AT Ag=or
Yol g@RT fuiRa @8 ¥ i AR Juige AR FT 3TANT FE JUS ITH 9T HY
FWEE T @ gaifed ST gl
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U ATYT F 31T St H 5000 A A Fa$ ¥ FRAYUTA FT Whadqas yeoia B
T A # teas2 fAaEe § R-giw B ar ik R Farw Al A& gdfRuiia df
g o & Smar aar anl s Far 3R AR A A F 7ARE R A gar A dedes-
500 & daT fFar 3R vF @y A s
https://pib.gov.in/PressReleasePage.aspx?PRID=1783191

THE TIMES OF INDIA
Sun, 19 Dec 2021

DRDO lab ADRDE demonstrates
aerial delivery system 500 kg

By Arvind Chauhan
Lucknow: DRDO lab, the aerial development research and development establishment
(ADRDE) demonstrated the flight of controlled aerial dellvery system -500 kg (abbreviated as
CADS-500) on Saturday.

The demonstration was organised as part of
ongoing celebration of Azadi Ka Amrit
Mahotsava.

CADS-500 is used for precise delivery of
payload upto 500 kg at predetermined location by
making use of manoeuvrable capabilities of Ram
Air Parachute (RAP).

It uses global positioning system for the
coordinates, altitude and heading sensors for the CAPS-500 is used for precise delivery of payload upto

. o . . ; . . . 500 kg at predetermined location by making use of
heading information during its flight. With its .n0euvrable capabilities of Ram Air Parachute (RAP).
onboard electronics unit autonomously steers its
flight path using waypoint navigation towards target location by operating control lanyards of
RAP.

System performance was demonstrated on at drop zone Malpura (Agra) from an altitude of 5000
meter.

The system was para-dropped from AN32 aircraft and then steered to the predesignated landing
point in autonomous mode.

11 Paratroopers of army led by Col Sandeep Pratap, (Deputy Commandant 50(l) Para Brigade)
and IAF led by chief test jumper Wing Commander Lakesh chased CADS-500 in air and landed
simultaneously.

https://timesofindia.indiatimes.com/city/lucknow/drdo-lab-adrde-demonstrates-aerial-delivery-system-500-
ka/articleshow/88359639.cms
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DRDO conducts flight demonstration of
Controlled Aerial Delivery System

The CADS-500 system was para-dropped from an AN32 aircraft and
then steered to the predesignated landing point in autonomous mode.

New Delhi: The Defence Research and Development Organisation’s R&D lab conducted a
flight demonstration of Controlled Aerial Delivery System of 500 kg capacity (CADS-500) on
Saturday, the Ministry of Defence said.

The system, developed by Aerial Delivery
Research and Development  Establishment
(ADRDE) in Agra, was para-dropped from an
AN32 aircraft and then steered to the
predesignated landing point in autonomous mode.
Eleven paratroopers of the Indian Army and
Indian Air Force chased the CADS-500 in the air
and landed simultaneously at the drop zone in

Malpura from an altitude of 5,000 metres. The CADS-500 system was para-dropped from an
altitude of 5,000 metres. (Photo: Twitter/ @DRDO_India)

The CADS-500 is used for precise delivery of
payload up to 500 kgs at a predetermined location by making use of manoeuvrable capabilities of
the Ram Air Parachute (RAP).

It uses Global Positioning System for the coordinates, altitude and heading sensors for the
heading information during its flight.

The CADS, with its onboard electronics unit, autonomously steers its flight path using waypoint
navigation towards target location by operating controls.

The flight demonstration was part of a series of activities to celebrate ‘Azadi Ka Amrit
Mahotsav’, commemorating 75 years of India’s independence.
https://www.indiatoday.in/india/story/drdo-demonstrates-aerial-delivery-system-cads-500-1889564-2021-
12-19
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http://www.univarta.com/drdo-demonstrated-the-capability-of-controlled-air-delivery-
system/india/news/2597320.html#

Sun, 19 Dec 2021

15


http://www.univarta.com/drdo-demonstrated-the-capability-of-controlled-air-delivery-system/india/news/2597320.html
http://www.univarta.com/drdo-demonstrated-the-capability-of-controlled-air-delivery-system/india/news/2597320.html

Tae EcoNnomic TIMES

Sun, 19 Dec 2021
DRDE to set up advanced biological defence lab in

Gwalior to research, fight dangerous viruses
Synopsis
The proposed Advanced Biological Defence Research Centre (ABDRC) will focus on dangerous
viruses, its effect on humans and come up with safeguards and develop equipment to fight them,
DRDE Director Dr Manmohan Parida told reporters on the sidelines of a exhibition of the
premier institution here on Friday.

A new laboratory to study viruses dangerous to humans will be set up at the Defence Research
Development Establishment (DRDE) in Gwalior in Madhya
Pradesh shortly, a senior official said.

The proposed Advanced Biological Defence Research Centre
(ABDRC) will focus on dangerous viruses, its effect on humans
and come up with safeguards and develop equipment to fight
them, DRDE Director Dr Manmohan Parida told reporters on the
sidelines of a exhibition of the premier institution here on Friday.

"Defence labs are working hard to make India self-reliant and \ :
society is getting benefited by it. The DRDE's laboratory here has "~ -~ S;fd the DRDE Iaboraths
already provided defence to the Army to fend off nuclear and peen successful in equipping T-90
chemical warfare. DRDE scientists have already developed fanks with the means to ward off
technology for detection of and defence from dengue, anthrax and Uc'éar chemical - and - biological

. " . attacks, adding that "‘even Israel and
such dangerous viruses," he said. Egypt have evinced keen interest in

“The new ABDRC laboratory with the help of artificial °urProducts™
intelligence and cyber techniques will develop ways to repel virus attacks instantly. ABDRC is
going to be of Bio Safety Level (BSL) - 4, which very few countries have right now," Parida
informed.

He said the DRDE laboratory has been successful in equipping T-90 tanks with the means to
ward off nuclear, chemical and biological attacks, adding that “even Israel and Egypt have evinced
keen interest in our products”.

The products of DRDE have not only saved valuable foreign exchange but made India emerge
as a big exporter, he added.

Amid the coronavirus outbreak, DRDE has come up with top quality sanitisers, N -95 masks
and PPE Kits, while a lamp kit for PCR test developed recently has shown encouraging initial
results, he said.

"We will join hands with 11Ts and universities to enhance DRDE's role in biological defence, as
well as to foster scientific temper and promote research for the benefit of people,” Parida said.

https://economictimes.indiatimes.com/news/defence/drde-to-set-up-advanced-biological-defence-lab-in-
gwalior-to-research-fight-dangerous-viruses/articleshow/88357550.cms
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DRDO ready to fund research projects,
says its Chairman

‘They should, however, find solution to any existing problem’

Anantapur: The Defence Research and Development Organisation (DRDO) is ready to fund up
to X10 crore any research project at the INTU-A
College Engineering Incubation Centre if the idea
is approved and finds a solution to any existing
problem.

Making the announcement on the concluding
day of the Platinum Jubilee celebrations of INTU-
A College of Engineering here on Saturday, Union
Defence Secretary and DRDO Chairman G.
Sateesh Reddy said the DRDO would actively
pursue efforts to get patents for any specific A
innovative project incubated. e oy P e R P

‘Make for the world’ DRDO Chairman G. Sateesh Reddy speaking at the

« e . Platinum Jubilee celebrations of JNTU-A College of
Academic institutions are the places for new Engincering, in Anantapur on Saturday. | Photo Credit:

ideas and solutions. But they must fulfil the ‘Make R.V.S.PRASAD
for the World” dream of the Prime Minister,” the Defence Secretary said.

Earlier, he unveiled the pylon of the Platinum Jubilee celebrations in the presence of Registrar
C. Sashidhar, Principal P. Sujatha, and the alumni.

Congratulating the APSPDCL group of the JNTU-A College of Engineering Alumni
Association led by SPDCL CMD H. Haranatha Rao for donating 327 lakh and the 1979-83 batch
for donating I50 lakh for the establishment of the Innovation Makers’ Lab on the campus, Mr.
Sateesh Reddy asked Vice-Chancellor G. Ranga Janardhana Rao to keep in touch with the alumni
and find ways and means to improve the quality of education and research on the campus.

“Donating money alone will no improve quality, and the alumni can help in many other ways,”
he opined.

He also called upon the students and faculty to apply for the ‘Dare to Dream’ contest of the
DRDO in six verticals to earn good rewards for ideating on several new projects and get funded for
the incubation.

He advised the College of Engineering to start M.Tech in Defence Technologies course on the
campus with a chance to work in the laboratories of the DRDO in the second year. He said four
members of the alumni were occupying top positions in road transport and DRDO, which tells the
power of dedication.

SRIT Engineering College director Aluru Sambasiva Reddy and Singanamala MLA J.
Padmavathi, both alumni of INTU-A College of Engineering, donated %9.2 lakh for construction of
one hostel room in the Platinum Jubilee block that would have 100 such rooms.
https://www.thehindu.com/news/national/andhra-pradesh/drdo-ready-to-fund-research-projects-says-its-
chairman/article37988179.ece
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https://hindi.news18.com/news/uttar-pradesh/kanpur-kanpur-know-this-special-tent-will-save-the-soldiers-
from-freezing-cold-up-to-40-degrees-in-the-glacier-of-siachen-3907329.html
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Fri, 17 Dec 2021 2:42PM

Development of Bio-Toilets by DRDO

The major features of bio-toilet developed by Defence Research and Development Organisation
(DRDO)are as under:

o It makes use of an anaerobic (without oxygen) process through which the human waste is
digested by consortium of bacteria;

o Bio-toilet has been customized and different designs have been developed for use under
different geo-climatic conditions.

The Cow dung is used for the enrichment bacterial consortium. Following four types of bacteria
are present in the consortium:

e Hydrolase

e Acidogenase
e Acitogenase
e Methogens

DRDO has transferred the technology to approximately 60 industries all over the country. These
industries have installed bio-digesters across the country. A total number of about 16000 bio-
digesters have been installed in more than 20 states. In addition, more than 2.5 lakhs bio-digesters
have been installed in Indian Railways coaches, which cater to the need of more than 100 lakh
passengers on daily basis.

This information was given by Raksha Rajya Mantri Shri Ajay Bhatt in a written reply toShri
Mitesh Rameshbhai Patel (Bakabhai) in Lok Sabha today.
https://pib.gov.in/PressReleasePage.aspx?PRID=1782608
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Defence Startups

The Department of Defence Production, Ministry of Defence has approved a central sector
scheme viz. Innovations for Defence Excellence (iDEX)with budgetary support of Rs498.78 crore
for the next 5 years from 2021-22 to 2025-26. The objective of the scheme is to provide financial
support to nearly 300 Startups/MSMEs/individual innovators and about 20 Partner incubators
through Defence Innovation Organisation (DIO). Innovations for Defence Excellence (iDEX)
framework aims to achieve self-reliance and foster innovation and technology development in
Defence and Aerospace Sector by engaging Industries including MSMEs, startups, individual
innovators, R&D institutes and academia. A total of 89 IDEX winners have so far been identified.
35 new problem statements have been launched recently to expand the network, under Defence
India Startup Challenge (DISC)-5.

Further, in order to promote startups, DRDO has also launched DARE to DREAM contest and
Technology Development Fund (TDF) Scheme.

Dare to Dream is a Pan India Innovation Contest to support startups & innovators to contribute
in Defence ecosystem. DRDO has been conducting Dare to Dream Contest since 2019. DRDO
specifies various themes and invites innovative ideas under those themes. Best ideas are
selected and awarded. DRDO also supports awarded ideas to realize them into Prototype
through TDF scheme. Two versions of Dare to Dream Contest have already been successfully
conducted.

TDF Scheme is executed by DRDO under ‘Make in India’ initiative. The Government has
approved TDF Scheme to encourage industries especially MSMEs and Startups to develop
various defence technologies. The scheme operates in Grants-in-Aid Mode. The scheme was
launched in Sep 2016. At present, a total of 37 project have been awarded to various industries
specially MSMEs and Startups under TDF scheme.

Procedure for ‘Make-II’ category, which is Industry funded, was introduced in DPP-2016 to
encourage indigenous development and manufacture of defence equipment. It has a number of
industry friendly provisions such as relaxation of eligibility criterion, minimal documentation,
provision for considering proposals suggested by industry/individual etc. So far, 60 projects
relating to Army, Navy & Air Force, have been accorded ‘Approval in Principle’.

The steps taken to strengthen Research and Development in defence manufacturing are as
follows:

Transfer of Technology (ToT) policy with ‘nil> ToT fee for Development cum Production
Partner (DcPP), Production Agency (PA) and Development Partner (DP) has been promulgated
by DRDO. No royalty is charged from industry for supply to Indian Armed
Forces/Paramilitary/Police Forces. 2% royalty is charged for export and products for
commercial markets.

DRDO is promoting research by providing Grant-in-Aid funding to various Indian R&D
institutions/Universities.

10 Centers of Excellence (CoEs) are operational in various 11Ts/Universities across India for
directed research in identified areas.

108 technologies/products have been exclusively earmarked for R&D leading to product
development by Indian industry. DRDO provides necessary support, including testing and
certification, wherever necessary/applicable.

DRDO patents have been made available to Industry for use at ‘nil’ cost.

DRDO test facilities have been opened to industry for testing their equipment products.
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Further, following policy initiatives have been undertaken by the Government to promote

Defence Exports:

Vi.

Vil.

viii.

Xi.

Standard Operating Procedures (SOPs) for the export of munitions list items has been
simplified to reduce the processing time for export authorizations.

A completely end-to-end online portal for receiving and processing authorization permission
has been developed. The applications submitted on this portal are digitally signed and the
authorizations are also digitally issued.

An online portal has been created through which export leads received from various
stakeholders are being disseminated directly to the Indian Defence Exporters who are
registered on the portal.

The Government has notified the Open General Export License (OGEL) - a one-time export
license, which permits the industry to export specified items to specified destinations,
enumerated in the OGEL, without seeking export authorisation on case to case basis during the
validity of the OGEL.

A Scheme for Promotion of Defence Exports has been notified to provide an opportunity to the
prospective exporters to get their product certified by the Government and provides access to
the testing infrastructure of Ministry of Defence for initial validation of the product and its
subsequent field trials. The certificate can be produced by the prospective exporter for
marketing their products suitably in the global market.

A separate Export Promotion Cell has been formed in the Department of Defence Production
(DDP) to co-ordinate and follow-up on export related action including enquiries received from
various countries and facilitate private sector and public sector companies for export
promotion.

Defence Attache (DA) Scheme for Export Promotion has been formulated under which funds
are provided to DAs for export promotion of Indigenous defence products of both public and
private sector.

DPSUs have been allocated certain countries to establish their marketing offices to have
focused attention to encourage Defence exports in those countries.

Subject to strategic considerations, domestically manufactured defence products are being
promoted through Lines of Credit. Defence Lines of Credit (LOCs) are extended to sovereign
governments of Friendly Foreign Countries to enable buyers in those countries, to import goods
and services from India on attractive credit terms.

A High Level Committee (HLC) has been constituted under the Chairmanship of Hon’ble
Raksha Mantri to facilitate faster clearances to export of major indigenous defence platforms to
Friendly Foreign Countries.

Webinars are being organized with Friendly Foreign Countries under the aegis of DDP,
Ministry of Defence with active participation from Indian Defence Industries.

This information was given by Raksha Rajya Mantri Shri Ajay Bhatt in a written reply to Ms
Debasree Chaudhuri and Shrimati Poonam Mahajanin Lok Sabha today.

https://pib.gov.in/PressReleasePage.aspx?PRID=1782604
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%’ Press Information Bureau
Government of India

Ministry of Defence
Fri, 17 Dec 2021 2:44PM

Equipment produced under ‘Make In India’ initiative

Many significant projects including 155mm Artillery Gun system ‘Dhanush’, Light Combat
Aircraft ‘Tejas’, ‘Akash’ Surface to Air Missile system, INS Kalvari, INS Khanderi, INS Chennai,
Anti-Submarine Warfare Corvette (ASWC), Arjun Armoured Repair and Recovery Vehicle,
Bridge Laying Tank, Landing Craft Utility, Bi-Modular Charge System (BMCS) for 155mm
Ammunition, Medium Bullet Proof Vehicle (MBPV), Lakshya Parachute for Pilotless Target
Aircraft, Thermal Imaging Sight Mark-I1 for T-72 tank, Offshore Surveillance Ship, Water Jet Fast
Attack Craft, Inshore Patrol Vessel, Offshore Patrol Vessel, Fast Interceptor Boat, 25 T Tugs, etc.
have been produced in the country under ‘Make in India’ initiative of the Government in last few
years.

The Government has taken several policy initiatives and brought reforms to promote self-
reliance in defence manufacturing. These policy initiatives are aimed at encouraging indigenous
design, development and manufacture of defence equipment in the country, thereby reducing
dependency on imports in long run. Important policy initiatives and reforms are as under:

DPP-2016 has been revised as Defence Acquisition Procedure (DAP)- 2020, which is driven by
the tenets of Defence Reforms announced as part of ‘ Aatmanirbhar Bharat Abhiyan’.

In order to promote indigenous design and development of defence equipment ‘Buy {Indian-

IDDM (Indigenously Designed, Developed and Manufactured)}’ category has been accorded

top most priority for procurement of capital equipment.

Ministry of Defence has notified two ‘Positive indigenisation lists’ of total 209 items for which

there would be an embargo on the import beyond the timeline indicated against them. This is a

big step towards self-reliance in defence. This would offer a great opportunity to the Indian

defence industry to manufacture these items using their own design and development
capabilities to meet the requirements of the Armed Forces.

The ‘Make’ Procedure of capital procurement has been simplified. There is a provision for
funding upto 70% of development cost by the Government to Indian industry under Make-I
category. In addition, there are specific reservations for MSMEs under the ‘Make’ procedure.
Procedure for ‘Make-II’ category (Industry funded), introduced in DPP-2016 to encourage
indigenous development and manufacture of defence equipment has number of industry
friendly provisions such as relaxation of eligibility criterion, minimal documentation, provision
for considering proposals suggested by industry/individual etc. So far, 60 projects relating to
Army, Navy & Air Force, have been accorded ‘Approval in Principle’.

The Government of India has enhanced FDI in Defence Sector up to 74% through the
Automatic Route for companies seeking new defence industrial license and up to 100% by
Government Route wherever it is likely to result in access to modern technology.

An innovation ecosystem for Defence titled Innovations for Defence Excellence (iDEX) has
been launched in April 2018. iDEX is aimed at creation of an ecosystem to foster innovation
and technology development in Defence and Aerospace by engaging Industries including
MSMEs, Start-ups, Individual Innovators, R&D institutes and Academia and provide them
grants/funding and other support to carry out R&D which has potential for future adoption for
Indian defence and aerospace needs.

An indigenization portal namely SRIJAN has been launched in August 2020 for
DPSUs/Services with an industry interface to provide development support to
MSMEs/Startups/Industry for import substitution. So far, 16445 Defence items, which were
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Xi.

Xii.

Xiil.

Xiv.

XV.

earlier imported, have been displayed on the portal. The Indian industry have shown their
interest in 3559 items. Out of them, 342 have already been indigenized.

“Offset portal” has been launched in May 2019 to ensure greater transparency, efficiency and
accountability in the process. Reforms in Offset policy have been included in DAP 2020, with
thrust on attracting investment and Transfer of Technology for Defence manufacturing, by
assigning higher multipliers to them.

Government has notified the ‘Strategic Partnership (SP)’ Model in May 2017, which envisages
establishment of long-term strategic partnerships with Indian entities through a transparent and
competitive process, wherein they would tie up with global Original Equipment Manufacturers
(OEMs) to seek technology transfers to set up domestic manufacturing infrastructure and
supply chains.

Government has notified a ‘Policy for indigenisation of components and spares used in
Defence Platforms’ in March 2019 with the objective to create an industry ecosystem which is
able to indigenize the imported components (including alloys & special materials) and sub-
assemblies for defence equipment and platform manufactured in India.

Government has established two Defence Industrial Corridors, one each in Uttar Pradesh and
Tamil Nadu to attract total investments of Rs 20,000 Cr in the two Defence corridors by year
2024. So far, investment worth Rs 3600 Cr have been made in both the corridors by public as
well private sector companies. Moreover, the respective State Governments have also
published their Aerospace & Defence Policies to attract private players as well as foreign
companies including Original Equipment Manufacturers (OEMs) in these two corridors.

An Inter-Governmental Agreement (IGA) on “Mutual Cooperation in Joint Manufacturing of
Spares, Components, Aggregates and other material related to Russian/Soviet Origin Arms and
Defence Equipment” was signed in September 2019. The objective of the IGA is to enhance
the After Sales Support and operational availability of Russian origin equipment currently in
service in Indian Armed Forces by organizing production of spares and components in the
territory of India by Indian Industry by way of creation of Joint Ventures/Partnership with
Russian Original Equipment Manufacturers (OEMs) under the framework of the “Make in
India” initiative.
Defence Products list requiring Industrial Licences has been rationalised and manufacture of
most of parts or components does not require Industrial License. The initial validity of the
Industrial Licence granted under the IDR Act has been increased from 03 years to 15 years
with a provision to further extend it by 03 years on a case-to-case basis.
Defence Investor Cell (DIC) has been created in Feb-2018 in the Ministry to provide all
necessary information including addressing queries related to investment opportunities,
procedures and regulatory requirements for investment in the sector. As on 31% Oct 2021, 1257
queries had been received and addressed by DIC.
This information was given by Raksha Rajya Mantri Shri Ajay Bhatt in a written reply to Shri
Sisir Kumar Adhikari in Lok Sabha today.
https://pib.gov.in/PressReleasePage.aspx?PRID=1782610
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PUREKAR

Sat, 18 Dec 2021

Pune: DRDO Establishment HEMRL displays

Indigenous defence products during exhibition

Pashan: High Energy Materials Research Laboratory (HEMRL), Pune, a premier DRDO
establishment for the development of an entire
range of explosives, propellants and pyrotechnics
for powering defence systems like missiles,
rockets, guns, grenades, bombs, etc.

HEMRL is known for working towards self-
reliance in the field of defence technology
contributing significantly to the strategic and
tactical system.

Azadi Ka Amrit Mahotsav is an initiative of
Govt of India to celebrate and commemorate the
75 years of progressive India and the glorious
history of its people, culture and achievements. DRDO celebrated the Mahotsav by conducting
various activities with a focus on the theme of “Atma Nirbhar Bharat™.

On this occasion, HEMRL organized an exhibition and showed the contribution of HEMRL in
defence-related products and systems. P K Mehta, DS & DG (ACE) inaugurated the function in the
presence of Shri KPS Murthy, OS & Director, HEMRL, Pune & Sanjeev Gupta, General Manager
of Ordance Factory Dehuroad.

Indigenously developed products by the HEMRL was shown in the exhibition. Live
demonstration of flares and door cutting explosive system were undertaken. The main attraction at
the event was Agni, Ashtra, BrahMos, Pinnaka, MDS system, ERA Mark-Il laden tank,
Gravitational mixer, Smoke ammunition, IR Flares, Explosive detection Kit, etc. there was more
than 900 participants of the general public, defence enthusiasts, school and college students for the
exhibition.

https://www.punekarnews.in/pune-drdo-establishment-hemrl-displays-indigenous-defence-products-during-
exhibition/
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THE TIMES OF INDIA
Sat, 18 Dec 2021

Guided rockets: PSU made to work
with pvt cos to get DRDO systems

By Shishir Arya

Nagpur: The new defence PSUs formed out of the Ordnance Factory Board (OFB) are now
depending on the private sector to complete the latest guided Pinaka rocket systems they are
working on. The guided rocket has a range of over 70km and is precise on the target due to the
guidance kit. It is being jointly made by Yantra India Limited (Yantra) and Munitions India
Limited (MIL). Based at Nagpur, Yantra is providing the hardware while filling is to be done by
MIL, which has its headquarters in Pune.

The transfer of technology (ToT) for the kit has happened to Nagpur’s Economic Explosives
Limited (EEL), an arm of Solar Group, and Bharat Forge, from Research Centre Imarat (RCI) one
of the labs of DRDO. EEL is also working on the guided rocket project and is at an advanced stage.

Without the technology for the guidance kits, on which the performance of the rockets hinges,
the PSUs had approached the two companies to complete the project.

As EEL is also making the Pinaka rockets, getting the kits from it is ruled out. It is learnt that
EEL has also not agreed to comply with the conflict of interest clause, on account of its own
Pinaka project.

The PSUs are learnt to be now close to a deal with Bharat Forge, which has the technology but
is not developing the rocket. A source in Bharat Forge confirmed that the company will be
supplying the kit. After that, it would be a joint endeavour and the company will ensure that the
PSU remains competitive in the pricing.

Both EEL and Bharat Forge have got the guidance kit in sub-assembly condition. This means
the companies will only be integrating the sub-assemblies into one component to be fitted into the
rocket. The same would be passed on to the PSUs.

The ToT happened under the development-cum production partner mode, under which the
private entity also puts in funds, said a source in one of the companies. Under the model, even
private entities are being roped in for development of products through ToTs.

However, this has put the PSUs at a disadvantage. Normally, the ToTs from DRDO labs have
gone to the erstwhile ordnance factories. In the new scenario, the TOT is with the private players,
said sources. Even the ordnance factories had the know-how to make the system if the technology
was made available, said a source.

After much pushing, the PSUs will now be getting the guidance kits for initial lot of rockets,
which would be used for testing purposes. This happened after the matter was escalated to higher
levels. Even as it is expected that a further arrangement would continue with the DRDO lab, the
private sector route has also been kept open.

Pinaka is one of the crucial orders for the factories, which are at present making the Pinaka Mk1
variant. As there are plans to replace Pinaka Mk1 with the advanced versions, even the PSUs will
have to match the pace.

https://timesofindia.indiatimes.com/city/nagpur/quided-rockets-psu-made-to-work-with-pvt-cos-to-get-drdo-
systems/articleshow/88348028.cms
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HAL bags ADE-DRDO supply order
for '"ABHYAS' target platform
Synopsis

ABHYAS was first successfully flight-tested in May 2019 and subsequent evaluation trials are
being conducted by ADE, DRDO. ""This order would mark the beginning of series production of
ABHYAS," the statement said.

Hindustan Aeronautics Limited on Friday said it has secured an order for manufacturing,
assembly, integration, testing and supply of High Speed Expendable Aerial Target (HEAT)
System, known as 'ABHYAS', from Aeronautical 7]
Development Establishment (ADE), DRDO. Post
successful completion of this initial order, HAL said
in a statement it would be identified as
Development-cum-Production Partner (DcPP) for %{
supply of this target system along with a private
firm (50 per cent of the volume).

The platform is estimated to have large
requirement from the tri-services, and DRDO
laboratories for evaluation trials of missile = c
programmes, according to the Bengaluru- ABHYAS - the High-speed Expendable Aerial Target
headquartered HAL. (HEAT) being flight-tested by DRDO from the

ABHYAS was first successfully flight-tested in Integrated Test Range (ITF). at Chandipur beach.
May 2019 and subsequent evaluation trials are being conducted by ADE, DRDO.

"This order would mark the beginning of series production of ABHYAS," the statement said.

ABHYAS is designed and developed by DRDO's ADE, Bengaluru.

The air wvehicle is launched using twin under-slung boosters which provide the initial
acceleration to the vehicle. It is powered by a gas turbine engine to sustain a long endurance flight
at subsonic speed.

The target aircraft is equipped with Micro Electro Mechanical System (MEMS) based Inertial
Navigation System (INS) for navigation along with the Flight Control Computer (FCC) for
guidance and control, it was stated.

The vehicle is programmed for fully autonomous flight. The check-out of air vehicle is done
using laptop-based Ground Control Station (GCS), the statement added.

https://economictimes.indiatimes.com/news/defence/hal-bags-ade-drdo-supply-order-for-abhyas-target-
platform/articleshow/88335376.cms
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Sat, 18 Dec 2021
ABHYAS to augment India’s defence capability with

HEAT system as HAL secures massive order — Details

ABHYAS was first successfully flight-tested in May 2019 and subsequent evaluation
trials are being conducted by Aeronautical Development Establishment of the DRDO.
Key Highlights
e Itisestimated to have large requirement from tri-services — Indian Army, Indian Air Force
and Indian Navy and DRDO laboratories
e This order would mark the beginning of the series production of ABHYAS

New Delhi: In yet another shot in the arm for India, state-owned Hindustan Aeronautics Limited
(HAL) has successfully secured an order for
manufacturing, assembling, integrating, testing and
supplying the High Speed Expendable Aerial Target
(HEAT) system, known as ABHYAS, from the
Aeronautical Development Establishment of the Defence
Research and Development Organisation (DRDO). ~4

Following the successful completion of the order, HAL
would be identified as the development-cum-production
partner for the supply of this target system along with a |
p“vat_e flrm_(SO% of the volume). . . HAL's High Speed Expendable Aerial Target

It is estimated to have large requirement from tri- system, known as ABHYAS. | Photo Credit:
services — Indian Army, Indian Air Force and Indian Navy Twitter
and DRDO laboratories for evaluation trials of the missile programme.

ABHYAS was first successfully flight-tested in May 2019 and subsequent evaluation trials are
being conducted by ADE-DRDO.

This order would mark the beginning of the series production of ABHYAS.

The latest development comes after HAL signed a contract with Bharat Electronics Limited
(BEL) for the development and supply of 20 types of systems for the LCA Tejas Mk1A
programme.

The 5-year contract from 2023-2028 is pegged at Rs 2,400 crore, and involves supplying critical
avionics Line Replaceable Units, flight control computers and night flying line-replaceable units.

“HAL signed the biggest ever contract with an Indian company-BEL valued at Rs 2400 crores
for the development and supply of critical avionics LRUs of 83 LCA Tejas Mk1A production
program,” the HAL announced on social media platform Twitter.

https://www.timesnownews.com/india/article/abhyas-to-augment-indias-defence-capability-with-heat-
system-as-hal-secures-massive-order-details/841324

—— - S —
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ABHYAS & ¥ # HAL Y fAT 9371 31T, 39 HEAT

fATEH P TATHT TSTTIAT HRA T T&TT &THAT

59 IRMAT HGR F THAATIEF QT gl ¥ g & vIeed F 0F Al BH (TFH FT 50
gferad) & AT 3E dE qUTed! #F Y F fAv @Ry @7 379 SR () ¥ w7
& ggaraT STUa/
By Nitin Arora
a5 Reel: oa : ik 3f0F aA9qg ww=r @i Qe F, mfré’rz—mﬁamﬁ%ﬁm
wRERew fAffts (vavwa) &t ww seEue sk '
ﬁmmmm(DRDO)é:anﬁaﬁrmqﬁrw#w_
Tz vegissd wRIa eRAe (fle) Rwea, O
ABHYAS & ® # =T Jam § & @A, e, [«
whreor, qdietor ik gl & AT whaagEE v a3t |
TS 9o g3 ¥
W URAF ey & AhAAEF [ A F 91, |
Wﬁ@ﬁ?ﬁﬁ(wmsomm)a?m
30 a&g yorelt #r agfd & AT Rewm wg scae
srefieR () F w7 F vgaren Jrwem A sEEAT F qeaea gdeon & v A3 6t
r-Qarait, St vaenenenat & 99 sraeIwaAHt F1 oA § gar & F ABHYAS #
Ygdl ) #E 2019 # WhadMNE® 350 G010 fFar o a1 iR A ag F oS- femEeh
GarT oA qdeTor fRT ST @ §1 AE MU ABHYAS #Y H@WAT F IcUG Y AT P
Rfgaa Fm
ABHYAS & aR #: 38 fmdiat & Jwfadhr Rew yfasser (vhg), S g@rr Bema
3R e fFar = §)1 gard awea F TRe 3ST-FEIT gFET FT IIANT WS AT AT e
g A AT A IRAF ROT YGT F &l I§ AW %A $9 a1 gAIfAd § A gEAAE
T W o FgauFa 359 a0 WS F v i
a8 e Angee R feEer & fAT 33 A deger (vwdd) F A afdedee ¥
fav A sawd AFrfwa Reew (Twadvany) 3T JecT A Reed (3rsvaww)
¥ W Bl g # @ aE ¥ FEE 33 F Qv g R o @1 dvew smnRa ass
Held FAA (SHHITH) HT 3YANT FIF 918 ATgAl HT AH-313¢ HaT AT B

https://www.jagran.com/news/national-hal-gets-a-big-order-in-the-form-of-abhyas-will-increase-india-
defense-capability-by-making-this-heat-system-22301749.html
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DRDO on Twitter

y  MyGovindia &

GOV

Ny ©@myzZovindia

.@DRDO _India successfully tested the new generation
nuclear-capable ballistic missile #AgniP from Dr. APJ
Abdul Kalam island off the coast of Odisha.

Gov
e morn

On-Target to Achieve
AatmaNirbhartal

New generation
ballijstic missile ‘Agni_P’

- £y B
:st-fired by C

001 1.BKviews

9:19 PM - Dec 18, 2021 - Twitter for iPhone

. MyGovindia # @mygovindia - 12h

@ As part of #AmritMahotsav celebrations, Controlled Aerial Delivery System
of 500 kg capacity lands precisely during flight demonstration trials.
#DidYouKnow? It used Global Positioning System for heading information &
onboard electronics unit for autonomously steering its flight!
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e, MyGovindia @ @mygovindis - 20h

b Inviting young crestive minds to participate in the short Animation Film and
Digital Wallpapar design contest hostad by 2DRDO Indiz as a part of Azadi
Ka #AmrithMehotssv celebrations. Visit: contest drdolms.in for more

detsils.

Short Animation Digital Wallpaper
Film Design (8 Design Contest

Themes:
DRDO products, technologlies & it's contribution to the nation

Rajnath Singh & @rajnatnsingn « Dec 18
The Agni P Missile has been successfully tested off the coast of Odisha.

The flight test has proven the reliable performance of all the advanced
technologies integrated into the system.

Congratulations to Team @DRDO_India. The nation is proud of their
achievements.
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A. Bharat Bhushan Babu  @SpokespersonMoD - Dec 18

o -@DefenceMinindia @rajnathsingh @RajnathSingh_in @PIB_India @PIBHind
@IAF_MCC @indiannavy @adgpi @AjaybhattBJP4UK @drajaykumar_ias
@DRDO_India
@PBNS_India @airmewsalerts

I s

(™

0:24 | 376 views

Prasar Bharati News Services SL.dt.uv=.0q. & ,
@PBNS_India

WATCH | Flight demonstration of Controlled Aerial
Delivery System of 500 kg (CADS-500) lands precisely,
during trials by Aerial Delivery Research and Development
Establishment (ADRDE),DRDO.

@DRDO_India
7

11:18 AM . Dec 19, 2021 ®
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@ ANI® L
@ANI
Today India successfully testfired the nuclear-

capable strategic Agni Prime missile off the coast of
Odisha from Balasore.

12:32 PM  Dec 18, 2021 @

@ ANI @ @ANI - Dec 18, 2021 L
Replying to @AMNI
Defence Minister Rajnath Singh congratulated the DRDO for the

successful flight test and expressed his happiness for the excellent
performance of the system: DRDO

&ue

Secretary DDR&!D and Chairman DRDO Dr G Satheesh
Reddy appreciated the efforts of the team to have done
the second development flight trial with many additional
features and congratulated them for the consecutive
success within the same calendar year: DRDO

12:40 PM - Dec 18, 2021 @
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@ DRDO & L4
y=g) @DRDO_India

Controlled Aerial Delivery System of 500 kg (CADS-500)
lands precisely during demonstration trials by #ADRDE,
DRDO. #AmritMahotsav #AtmaNirbharBharat

pib.gov.in/PressReleseDet...

11:13 AM - Dec 19, 2021 ®
@ DRDO & @DRDO _India - Dec 18
J New generation ballistic missile ‘Agni P’ successfully test-fired by DRDO

from Dr APJ Abdul Kalam Island. #AmritMahotsav #lconicWeek

pib.gov.in/PressReleseDet...

0:25 | 164.9K views

>~\ DRDO & @DRDO_India - Dec 17
@ Exhibiting a range of indigenous developments,Z#HEMRL, Pune celebrated

#AmritMahotsav. Live demonstration of flares, explosive technologies,
outdoor display of missiles captivated the young minds. Visitors evinced
keen interest in the technologies #iconicWeek #InspiringInnovations
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Defence Strategic: National/international

% Press Information Bureau
Government of India

Ministry of Defence
Sat, 18 Dec 2021 4:25PM

Raksha Mantri Shri Rajnath Singh spells out broad

contours of Government’s vision of ‘India beyond 75’ at
FICCI Annual General Meeting

Says, the aim is to make India a global defence manufacturing hub

Armed Forces modernisation and creating an ‘Aatmanirbhar’ defence
industry to deal with present & future security threats is our focus: RM

Focusses on ‘Make in India, Make for India and Make for the world’

Raksha Mantri Shri Rajnath Singh addressed the 94" Annual General Meeting of Federation of
Indian Chambers of Commerce & Industry (FICCI), on the theme ‘India Beyond 75°, in New Delhi
on December 18, 2021. He voiced the Government’s vision to make India a global defence
manufacturing hub in the coming times, stressing that the focus is to modernise the Armed Forces
and create a strong & ‘Aatmanirbhar’ defence industry which can help in safeguarding the country
from conventional and non-conventional, present and future security threats.

Underscoring the importance of achieving ‘Aatmanirbharta’ in defence, Shri Rajnath Singh said,
India cannot depend on other countries for defence technologies due to its stature, its geographical
location as well as the security challenges it faces. “For the security of India and its people, it is
necessary that we develop our defence capacity and capability that even the most powerful country
in the world has to think a thousand times before planning anything that endangers our interests.
Our government’s aim is not to attack anyone, but prepare our Armed Forces to be ready at all
times to give a befitting reply to the country’s enemies,” he said.

The Raksha Mantri asserted that, on one side, there is one country born out of the partition and
is worried seeing the progress of India, while on the other, there is a nation which keeps on
creating new plans. He highlighted the recent visits of Defence Ministers of US, Russia & France,
and said, “countries across the world have friendly relations with us and we have told them that we
wish to manufacture defence equipment in India as national security is our top priority”. He also
mentioned about the recent agreement with Russia, worth more than Rs 5,000 crore, to
manufacture over six lakh AK-203 Rifles in Amethi, inviting every country to ‘Make in India,
Make for India and Make for the world'".

Shri Rajnath Singh listed out measures taken by the Government to promote foreign investment,
including increasing the FDI limit to 74 per cent through automatic route and 100 per cent through
Government route under certain circumstances. He said, foreign investment will help to create an
ecosystem of defence manufacturing in the country and achieve ‘Aatmanirbhar Bharat’, envisioned

35



by Prime Minister Shri Narendra Modi. He also spoke about the initiatives taken by the
Government to reduce dependency on imports, such as notifying two positive indigenisation lists
of over 200 items. “The items in ‘Positive List' will cross the 1,000-mark in this decade. This is our
vision of ‘India Beyond 75°,” he said.

Saying that the defence sector has been able to overcome the challenges posed by COVID-19
due to policy reforms brought out by the government, the Raksha Mantri exhorted the private
sector to take advantage of the policies and contribute towards nation building. He said, the
decision to corporatise Ordnance Factory Board was taken in order to provide fair competition
between public and private entities in the defence sector and bring efficiency in government
companies. He appreciated the industry for working with the Government to achieve self-reliance.
He made special mention of the order of 10 lakh Multi-Mode Hand Grenades given to Economic
Explosives Limited following Transfer of Technology from Defence Research & Development
Organisation (DRDO); the first batch of which has already been handed over to the Indian Army.

Voicing the Government’s aim to tap the potential of MSMEs and ensure their progress, Shri
Rajnath Singh said, a series of steps have been taken to encourage indigenisation, development &
design in the defence and aerospace sector. “At present, India's defence and aerospace
manufacturing market is worth Rs 85,000 crore. | believe, in 2022, it will increase to Rs one lakh
crore. When I talk about ‘India Beyond 75°, I see defence and aerospace manufacturing market in
India to be Rs five lakh crore by 2047. The present contribution of private companies is Rs 18,000
crore in the market of Rs 85,000 crore. According to the current situation, more than Rs one lakh
crore will be the contribution of the private sector in the market Rs five lakh crore in the future,” he
said.

On the Innovation for Defence Excellence (iDEX) initiative, the Raksha Mantri stated that
while it is solving the technical problems of the Armed Forces, it has identified many technologies
such as military security systems, secure hardware encryption devices, unmanned surface and
underwater vehicles, 4G/LTE strategic local area networks, radar, artificial intelligence-based
image analysis satellites. Stressing that the future wars will be fought in the digital war zone inter-
connected through Artificial Intelligence, Augmented Reality & Virtual Reality, he urged the
educational institutions to focus on specialised courses in defence technologies to meet the demand
of professionals who can covert the future challenges into opportunities and bolster the security
framework of the country. He called upon FICCI to play an important role in the collective efforts
to take India to newer heights.

To realise its vision of making India a global manufacturing hub, Shri Rajnath Singh said, the
Government has taken several measures, including increase the defence capital outlay by 18.75 per
cent in the last budget. He added that 64 per cent of our total capital outlay, which is about Rs
70,221 crore, has been reserved for domestic procurement. He appreciated the fact that the
country’s defence exports have grown by 325 per cent in the last five years and exuded confidence
that India will not only achieve its export target of Rs 35,000 crore by 2024-2025 but will also
become a net exporter of defence equipment. The private sector accounts for 95 per cent of the
country's defence exports, he said.

The Raksha Mantri lauded the industry for their contribution to the Government’s efforts to
deal with the COVID-19 pandemic. “Work was done on a war footing to meet the huge demand of
PPE Kkits, ventilators, masks and sanitizers across the country. In addition, in a country where there
was always a delay in vaccination, we took the pledge at the very beginning. As a result, today 55
per cent of India's population has been vaccinated. The work, which earlier governments did in
years, our government did it within days,” he said.

Shri Rajnath Singh concluded his address by extending his best wishes to Shri Sanjiv Mehta
who took over as the Chairman of FICCI in place of Shri Uday Shankar. He hoped that the industry
& organisations like FICCI will help in making India the world's leading exporter of defence
equipment.
https://pib.gov.in/PressReleasePage.aspx?PRID=1783013
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https://pib.gov.in/PressReleasePage.aspx?PRID=1783086
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Indigenization of Defence Products

Two Positive Indigenisation Lists comprising 101 and 108 items were promulgated on 21 Aug
2020 and 31 May 2021 respectively. The lists have been hosted on Ministry of Defence Website to
give wide visibility to the Defence Industrial base in enabling them to effectively meet
requirements of the Armed Forces. The initiative has been welcomed by the Indian Industry.

Positive Indigenisation Lists comprise defence equipment which will be designed, developed
and manufactured over a period from 2020 to 2025. Therefore, it will not be possible to assess
actual savings at this juncture.However, as per available projections, it is estimated that over three
and a half lakh Crores worth of equipment included in the Positive Indigenisation Lists will be
ordered from Indian Vendors between 2020 to 2028.

The Positive Indigenisation Lists comprise not just of simple equipment but also some high
technology weapon systems like Artillery Guns, Wheeled Armoured Fighting Vehicles, Light
Combat Aircraft, Light Combat Helicopters, next Generation Missile Vessels & Corvettes, Land
based High Power Radars, Land based Short Range Surface to Air Missiles, various types of
Software Defined Radios, etc.

Focus has also been given to indigenisation of ammunition, which is a recurring requirement.
Initiatives to promote indigenisation are likely to result in number of spinoffs; the major one being
transformation of Indian Military from Buyers’ to Builders’ in respect of indigenous Defence
production, and as a nation, from ‘Importer to Exporter’ of defence systems.The defence
production sector is likely to emerge as one of the key contributors to nation’s economy as well as
creation of numerous job opportunities. For instance, setting up of the two defence corridors, one
each in Uttar Pradesh and Tamil Nadu, aims to generate employment in coming years.Positive
Indigenisation lists are promulgated periodically by MoD by obtaining and collating inputs from all
stakeholders, viz. Services, DRDO, DDP and Private Industry.

This information was given by Raksha Rajya Mantri Shri Ajay Bhatt in a written reply to
Shrimati Rita Bahuguna Joshi in Lok Sabha today.
https://pib.gov.in/PressReleasePage.aspx?PRID=1782613
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Mormugao, Indian Navy's second ship of the Project
15B, sails for maiden sea trials on Goa liberation day

Mormugao, Indian Navy's second indigenous stealth destroyer of the PlSB class, planned to be
commissioned in mid 2022, proceeded on her maiden sea
sortie today. 19th December is perhaps the most befitting
date for the ship to put to sea as today the nation
celebrates 60 years of Goa’s liberation from Portuguese
rule. The Indian Navy played a pivotal role in the
liberation and dedicating the ship's name to the maritime
state of Goa will not just enhance the bonding between
the Indian Navy and the people of Goa, but also link the
ship's identity permanently to the crucial role the Navy
played in nation-building.

Mormugao is being built at Mazagon Dock Shipbuilders Ltd (MDSL) as part of the Project 15B
destroyers. The ship incorporates several niche indigenous technologies and is a shining example
of Atma Nirbhar Bharat. She has provided thrust and impetus to the ‘Make in India’ initiative.

Mormugao will add significantly to the Indian Navy’s combat capabilities. With the recent
commissioning in November 2021 of INS Visakhapatnam and the fourth P75 submarine INS Vela,
commencement of sea trials of Mormugao is testimony to the cutting-edge capabilities of MDSL
and the strong indigenous shipbuilding tradition of a modern and vibrant India.
https://pib.gov.in/PressReleasePage.aspx?PRID=1783193
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https://pib.gov.in/PressReleasePage.aspx?PRID=1783257
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Joint Naval Exercises

The MALABAR Exercise is being conducted annually since 1992 with the aim and objective to
enhance Indian Navy’s interoperability with other participating navies, improve skill-sets and
exchange ‘best-practices’ including lessons learnt. Twenty five editions of the exercise have been
conducted till date with last edition conducted in two phases in August and October 2021. Such
exercises also provide impetus to better maritime security in the region in consonance with the
Government’s vision of ‘SAGAR-Security and Growth for all in the Region’. As the exercise was
a part of regular Indian Navy deployments, therefore, no additional expenditure was involved. INS
Ranvijay, INS Satpura and an Indian Navy submarine alongwith crew members participated in the
second phase of MALABAR Exercise.

Details of exercises to be undertaken with Friendly Foreign Countries are finalised in
consultation with MEA and other stakeholders. These exercises help in development of
interoperability with friendly foreign navies in the areas of core naval operations along with
providing insights into best practices, Standard Operating Procedures (SOPs), concepts and
technological innovations used by advanced / contemporary navies. Further, these exercises
contribute towards showcasing indigenous ship-building capabilities and strengthening of bilateral
relations between the countries.

To boost Naval cooperation with Friendly Foreign Countries, Navy-to-Navy Staff Talks and
Executive Steering Group Meetings are conducted on annual/ biennial basis, besides joint exercises
and joint patrolling, as also training exchanges, hydrography support and measures to enhance
maritime domain awareness.

This information was given by Raksha Rajya Mantri Shri Ajay Bhatt in a written reply to Shri
ThirunavukkarasarSu in Lok Sabha today.

https://pib.gov.in/PressReleasePage.aspx?PRID=1782609
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INDIA
TODAY
Mon, 20 Dec 2021

Army commanders called to Delhi for maiden
conference post CDS Gen Bipin Rawat's demise

All seven commanders of Indian Army have been called to Delhi to attend an important meeting
on the border situation with China. This is also the first time all commanders are meeting after
the death of CDS Bipin Rawat.

By Manjeet Negi

New Delhi: All seven Army commanders have been called to Delhi this week for an important
meeting over the security situation along the China border.
This is also the first meeting of all the commanders after
the death of Chief of Defence Staff (CDS) Gen Bipin
Rawat on December 8.

During the commanders’ conference, the security
situation along the borders with China would be discussed,
top government sources told India Today TV.

This would be the first meeting of the commanders Condleliont tribute o CDS © " Bini

- . analelig ribute to eneral IpIin

after the death of Chief of Defence Staff, Gen Bipin oo . is wite and 12 armed forces personnel
Rawat, in a chopper crash on December 8, along with his «killed in a chopper crash in Coonoor on

wife and 12 other personnel. December. 9, 2021 (Picture credit: PTI).

The Army commanders would be briefed on the situation along the China border, including the
activities of the People’s Liberation Army, in the eastern sector. India and China have been in a
military stand-off since April-May last year after the Chinese showed unilateral aggression.

India responded very aggressively to Chinese aggression and checked their actions at multiple
locations. The Galwan clash also took place where both sides had suffered casualties.

India has been working towards establishing peace in the area but has also maintained a high-
level of preparedness to thwart any misadventure by enemy troops. Both sides have deployed a
large number of troops, along with heavy weaponry, in the area.

https://www.indiatoday.in/india/story/first-meet-indian-army-seven-commanders-post-bipin-rawat-death-
china-border-issue-1889653-2021-12-19
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https://www.amarujala.com/india-news/all-army-commanders-to-be-in-delhi-this-week-for-first-time-after-
death-of-cds-bipin-rawat-to-discuss-security-situation-at-borders-with-china-and-pakistan
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Sat, 18 Dec 2021
India, France increase focus on

defence industrial cooperation
By Manu Pubby
Synopsis
Emphasis of talks was on industrial cooperation, given that several Indian companies have
gained capabilities in the last few years and could be fit partners for French defence
manufacturers, according to government insiders.

India and France vowed to increase defence cooperation across all domains during bilateral talks
between defence minister Rajnath Singh and his counterpart Florence Parly in New Delhi on
Friday. Defence industrial cooperation was a key theme, with
discussions on the Make in India initiative and possible joint
projects in aerospace and maritime domain. The ministers
acknowledged convergences on a number of strategic issues
and discussed issues related to China and Afghanistan.

Parly said that France was ready to provide additional
Rafale fighter jets to India and noted that the use of the same
aircraft by the strategic partners reflected "real asset and
strength™ in their ties. She called upon Prime Minister - _
Narendra Modi and senior government officials too. During government talks, the two sides

Emphasis of talks was on industrial cooperation, given that 223' ecxotr?\r/]ecfder:?éls(s Oon” gee%'eﬁga'mseenctz”ltz
several Indian companies ha\_/e gained capabilities in the last Afghanistangand Pakistan, ac'gordmg 0
few years and could be fit partners for French defence insiders
manufacturers, according to government insiders. India is seeking a change from buyer-seller
relationship to a more meaningful future where the industry can collaborate and manufacture
cutting edge systems.

Areas where interests and capabilities converge include development of future Unmanned Aerial
Vehicles and underwater systems such as submarines. The maintenance, repair and overhaul sector
has also been identified as having strong potential for collaboration.

The minister said that France was focused on increasing participation of Indian companies. "We
are fully committed to the Make in India initiative, as well as to the further integration of Indian
manufacturers into our global supply chains. Make in India has been a reality for French industry
for several years, particularly for defence equipment such as submarines,” she said at a session
organised by Ananta Aspen Centre. France would be interested in supplying jets for India's second
aircraft carrier planned, she said.

During government talks, the two sides had extended talks on regional security and
convergences on developments in Afghanistan and Pakistan, according to insiders. A substantial
amount of time was also spent on discussing the China situation, with the Indian side expressing its
concerns on the China Pakistan Economic Corridor and its security and financial implications for
the region.

India and France also spoke on increasing maritime cooperation with increased exchanges,
exercises and information sharing. France has a strong interest in the Indian Ocean Region and the
two sides have been working together quietly on the naval front. India shared its vision for an
Asean focused approach to maritime security in the region.
https://economictimes.indiatimes.com/news/defence/india-france-increase-focus-on-defence-industrial-
cooperation/articleshow/88351615.cms
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Science & Technology News
Sat, 18 Dec 2021

Redrawing the lines: Growing inexpensive,
high-quality iron-based superconductors

Superconducting materials show zero electrical resistance at low temperatures, which allows
them to conduct "supercurrents" without dissipation. Recently, a group of scientists led by Dr.
Kazumasa lida from Nagoya University, Japan, developed an inexpensive, scalable way to produce
high-temperature superconductors using "grain boundary engineering” techniques. The new
method could help develop stronger, inexpensive, and high operating temperature superconductors
with impactful technological applications. "

Key to the dissipation-free conduction of
currents in superconductors in the presence
of a magnetic field is a property called
"pinning potential.” Pinning describes how
defects in the superconducting matrix pin
vortices against the Lorentz force. *
Controlling the micro-structure of the Schematic illustration of how vortices are pinned by low-angle
material allows for careful introduction of (7o M s O S T
defects into the material to form “artificial tnis study is almost 10 times as high as a pristine single crystal.
pinning centers” (APCs), which can then Credit: Kazumasa lida
improve its properties. The most common approach to introducing such defects into
superconductors is "ion irradiation.” However, ion irradiation is both complicated and expensive.

In their study published in NPG Asia Materials, Professor lida and his research team
successfully grew a thin film superconductor that has a surprisingly high pinning efficiency
without APCs. "Crystalline materials are made up of different regions with different crystalline
orientations called 'grains." When the angle between the boundaries of different grains in the
material are less than their critical angle, 0c, we call it a 'low-angle grain boundary (LAGB).'
LAGB:s contribute to magnetic flux pinning, which enhances the properties of the superconductor,”
explains Dr. lida.

Iron (Fe)-based superconductors (FBS) are considered to be the next-generation superconductor
technology. In their study, Professor lida and team grew an FBS called "potassium (K)-doped
BaFe;As; (Bal22)" using a technique called "molecular beam epitaxy,” in which the
superconductor is grown on a substrate. "The difficulties involved in controlling volatile potassium
made the realization of epitaxial K-doped Bal22 challenging, but we succeeded in growing the thin
films on fluoride substrates," says Dr. lida.

The team then characterized the FBS using transmission electron microscopy and found that the
film was composed of columnar grains approximately 30—-60 nm wide. These grains were rotated
around the crystallographic principle axes by angles well within 6. for K-doped Bal122 and formed
LAGB networks.

The researchers then performed measurements of the thin film's electrical resistivity and
magnetic properties. They observed that the thin films had a surprisingly high critical current (the
maximum current in a superconductor above which it transitions to a dissipation state). The LAGB
networks further ensured a strong pinning efficiency in the material. "The in-field properties
obtained in our study are comparable to that of ion-irradiated K-doped Bal22. Moreover, grain
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boundary engineering is a simple technique and can be scaled up for industrial applications,"
comments Dr. lida.

The findings of this study could accelerate the development of strong magnets using
superconductors, leading to advances in magnetic resonance imaging (MRI). The widespread
application of MRI is currently limited by the high investment and operational cost of the MRI
machines due to the cooling costs of the superconductors within. But with simple and inexpensive
techniques such as grain boundary engineering for fabricating superconductors, MRIs could
become more accessible to patients, improving our quality of life.

More information: Kazumasa lida et al, Approaching the ultimate superconducting properties of
(Ba,K)Fe2As2 by naturally formed low-angle grain boundary networks, NPG Asia Materials (2021). DOI:
10.1038/s41427-021-00337-5
https://phys.org/news/2021-12-redrawing-lines-inexpensive-high-quality-iron-based.html
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