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Che Cribune

DRDO developing new electro-optical
system to detect drones

The project is being undertaken by Instruments
Research and Development Establishment, Dehradun
By Vijay Mohan

Chandigarh: With close monitoring of unmanned aerial vehicles (UAV) movement becoming
imperative in the backdrop of the government opening up the
skies to privately owned UAV’s and the growing security
threat posed by rouge drones, the Defence Research and
Development Organisation (DRDO) is developing a new
electro-optical system for tracking such flying objects.

The project is being undertaken by Instruments Research
and Development Establishment (IRDE), Dehradun, which has
recently embarked on another project to develop an electro-
optical system for coastal and harbour surveillance. For representation only.

This is the second known project by DRDO to develop a surveillance system to track drones.
Last year, the Electronics and Radar Development Establishment (LRDE) at Bengaluru had fielded
a counter-drone system which had been deployed as part of the security cover for Republic Day
and Independence Day celebrations in the capital.

LRDE’s system has also been demonstrated to the armed forces as well as border guarding
forces. The technology for its manufacture has been transferred to the industry for commercial
production.

According to DRDO sources, the system to be developed by IRDE is required to detect a four-
feet long UAV flying at about 300 kph from a distance of 3 km and a drone having a size of about
one foot and flying at about 70 km from a distance of 2 km.

The system will employ thermal Imagers, high-resolution video cameras, laser illuminators and
laser range finders to detect and track drones. It will also be capable of being integrated with
airspace surveillance radars.

Given the small size, the miniscule radar signature, the low operating altitude and the slow
speed of most drones, conventional air defence systems or standalone equipment are not effective
to detect them.

DRDO sources said that a combination of several types of systems including electromagnetic
and radio emission, the reflection of microwave, infrared and visible light through optical
instruments is required to detect, track and identify drones. Options to neutralize them include soft-
kill such as jamming or hacking their radio signals or hard-Kkill like shooting them down.

While small drones are increasingly being used to carry out commercial or personal tasks such
as the delivery of goods, aerial survey or photography over the past few years, the threat of drones
being used by terrorists, rogue elements or hostile nations has also enhanced significantly.
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The recent incident in which two drones were used to cause explosions inside the Jammu Air
Force Station is a stark example of the threat posed by drones, which allow a perpetuator to reach
any target in any location without exposing himself to personal risk.

Besides, cross border smuggling of weapons, narcotics or contraband, espionage and
intelligence gathering through drones is another area of concern. While there are frequent reports
of drones being spotted in border areas, an Air Force officer revealed that after the airstrike on
terror camps in Balakote across the Lien fo Control, a number of unidentified drones were spotted
in the vicinity of the Srinagar Air Force Station, which may have been used to gather information
on activity inside the airbase, which was then the hub of IAF operations.

https://www.tribuneindia.com/news/nation/drdo-developing-new-electro-optical-system-to-detect-drones-
301981

THE 3$&5 HINDU
Thu, 26 Aug 2021

DRDO’s advanced chaff technology provides

passive jamming against infra-red, radar threats

Earlier, Union Defence Minister Rajnath Singh had lauded the DRDO,
IAF and the industry for indigenous development of this critical technology

Jodhpur: The DRDO on August 25 said its latest advanced chaff technology to safeguard IAF’s
fighter jets provides passive jamming against infra-
red and radar threats.

In collaboration with the Pune-based facility of
the DRDO, the Defence Laboratory in Jodhpur has
developed the advanced chaff material and chaff
cartridge.

At a press conference, Director of Defence Lab in
Jodhpur Ravindra Kumar said chaff is a critical
defence technology used to protect fighter aircraft
from hostile radar threats.

A view of the newly developed Advanced Chaff
“In today’s electronic warfare, survivability of Technology to safeguard fighter aircraft of Indian Air

Force against hostile radar threats, by DRDO's

fighter aircraft is of prime concern because of Defence Laboratory in Jodhpur. | Photo Credit: PTI

advancement in modern radar threats. To ensure
survivability of aircraft, Counter Measure Dispensing System (CMDS) is used which provides
passive jamming against Infra-Red and radar threats,” Mr. Kumar said.

He said the importance of this technology lies in the fact that very less quantity of chaff material
deployed in the air acts as a decoy to deflect enemy's missiles for ensuring safety of the fighter
aircraft.

Mr. Kumar said the technology has been given to the industry for production in large quantities
to meet the annual rolling requirement of the Indian Air Force.

Earlier, Union Defence Minister Rajnath Singh had lauded the DRDO, IAF and the industry for
indigenous development of this critical technology, terming it as one more step of DRDO towards
‘Atma Nirbhar Bharat’ in strategic defence technologies.

Secretary Department of Defence R&D and Chairman DRDO Dr G Satheesh Reddy had also
congratulated the teams associated with the successful development of this advanced technology
aimed at strengthening the Indian Air Force.

https://www.thehindu.com/news/national/drdos-advanced-chaff-technology-provides-passive-jamming-
against-infra-red-radar-threats/article36094107.ece
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DRDO & 37d IR H & IR T ol al" eF=rdrail,
ST FAETSET & gFe § Fighter Planes &Y ITU3iY

DRDO & 3ia 3R # & at eF=7leriait (Advanced Chaff Technology) 3aerq @ & &t
rersal 3w @ aErE Raml # T W e AT B ada
v sval sTaw @d #3e g3 & A HIAAHT HRT F) T H
Ig U% STadvd el &1 §9H HRA T a9

YT ST A @ GANRMMET § FJHUE Wrsd (DRDO) & R fawmEl, @
a5 e B PeEse F s @ W dw
FAdTS H g9 FAr §1 DRDO s Wisala
fi FEM dF TFAAEN TH Q[AAY Aed FER F
fefad &1 7% ¥ 59 I9 ¥ ©R @ Awnd
e ® & €t FT umwalt el sw TS F
v sra g dut w fask 31 SR Rua
DRDO & T&T 9IWrerel & v 1 argd
AT Th oT@ Fiicer(Cartridge) 1 @9d Fr g
A & AT A% yisHra coaie oI e ¥ T@
adt & fav st yisewear g 3nft 3@ EFAIAS
N Tlgad F AT IR st T FA Isd A
TN ATATARN R A FGar & Ig v S€eEd
Ued g1 SN HRA AT qaT T=9M|

TIRER HY &I ATET

339 WRERT (IAF) Cartridge @{lget e 38T o] A% @lgal W TG |@1e=T 100
FU3 & oft SAET @ Far 7, T I X @ @ g el ¥ wRERt F SR Ree &
39T # 3w DRDO, YW & SRR 31 Waeg FaR F arm & gaa 3@ Rala
A F AT 4 af f gag DA a7 A 6, AT gad 7 F 3yF 9T § 37 AE o af
H O AR & A 97 30 F Fad THT W U A {AFRT 4w @Aa g, afes Qb
qo1 A w9aq o gl swd fafa & ot smqy wWomEen ¥, gTenfd sH AR A hwer wER
HL|

Ig ¢ 9% dsdls

T AN # a7 BN ¥ T F Y 9 30 GaT A A Ags 25 AFFA gt
B3 T § FHF BIR-BIC THI F QNN AT g1 FHN FAS-INET s AT H TFH
fafaa Fa$ T IR Iaw F FAaHT aEEl F FAS TF FHE 961 dd &1 3H WA W QA
F TR #H $EeT & AW adr &1 W & AT A 3T greft I« arell RS 39er a8
TH F 3H WAE @ U AT ¢l AT F qee F v fFwe F Rod REd & aemar smar
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¥ RTT gt W REwe @ @ 3% F ufésa smaae & Rew o §1 9 &7 F ¥ st
uiféswe 39w A AT tF WF F T A o I § ToT A WG 96 @ HAndT 575
YT T&T AT f2T 9G 57 W T 93 B

g @1 Raree

DRDO, SqR & srae 31, MWew FAR F amn & s80& 39 d& e v an gdaroi
F JdS FAWSad @ &1 9 STFATe F SEAATT F AT 3w AFe A M FHA F wHI
frear 81 graifed W@ & ggee Fr RAAy gferor fr Swa w2 swF [T oI g g
RArea IR w1 @ § a1fF T A | a@ & 9gd e ayel 9T @ S

https://hindi.asianetnews.com/national-news/drdo-invented-advanced-chaff-technology-to-protect-fighter-
planes-from-attack-of-radar-based-missile-gye466

Business Standard

Thu, 26 Aug 2021
BrahMos Aerospace seeks
200-acre land in Lucknow

About 500 engineers and technical people will get direct employment in the
BrahMos Production Centre which will be built by investing Rs 300 crore
By Ajai Shukla

New Delhi: For over two decades, the supersonic BrahMos cruise missile has been portrayed as
a triumph of Indo-Russian co-development and co-manufacture. Even the missile’s name —
BrahMos — is derived from combining the names of a major river from each country: India’s
Brahmaputra and Russia’s Moskva. TRy = T o

Numerous analysts have expressed scepticism that India (S =8
has played a role in designing the BrahMos. They say the
missile is based entirely on Russian technology, while
India merely manufactures the missile from blueprints
provided by Russia.

On Wednesday, the Uttar Pradesh (UP) government,
which is trying to become a defence manufacturing hub,
issued a statement that said the BrahMos missile “is based
on the technology of Russia’'s P-800 Oniks cruise missile”.

Later in the statement, the UP government changed tack, The current version of the BrahMos cruise
stating: “The missile has been designed, developed and missile is assembled at a facility in Hyderabad.
produced by BrahMos Aerospace — a joint venture of the Defence Research and Development
Organisation (DRDO) and of NPO Mashinostroyeniya (NPOM).”

This was in the context of a request from BrahMos Aerospace Chief Sudhir Misra to the UP
Expressways Industrial Development Authority (UPEIDA) and UP government seeking 200 acre
of land for a facility to build the BrahMos. A delegation from BrahMos Aerospace also met UP
Chief Minister Yogi Adityanath on Tuesday.

The current version of the BrahMos cruise missile is assembled at a facility in Hyderabad. But
UPEIDA is aiming to manufacture the new, improved BrahMos cruise missile.

“UP may soon start manufacturing the Next-Gen state-of-the-art BrahMos missile,” stated a UP
government release on Wednesday. More than 100 BrahMos missiles are planned to be built in the
next three years.



https://hindi.asianetnews.com/national-news/drdo-invented-advanced-chaff-technology-to-protect-fighter-planes-from-attack-of-radar-based-missile-qye466
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“About 500 engineers and technical people will get direct employment in the BrahMos
Production Centre which will be built by investing Rs 300 crore on the land to be allotted for
making BrahMos missiles at Lucknow node,” stated the release.

“Apart from this, about 5,000 people will get indirect employment and 10,000 people will get
work through the production centre. The work of setting up the BrahMos production centre is
likely to start soon,” said the UP government.

Prime Minister Narendra Modi had announced the creation of two “Defence Manufacturing
Corridors”, one each in UP and Tamil Nadu, during DefExpo 2018 in Chennai.

This project got a substantial boost during the DefExpo 2020, which was held in Lucknow.
Since then, the Ministry of Defence (MoD) has announced that numerous defence manufacturers
had signed memorandum of understanding (MoU) worth Rs 50,000 crore for investment in the
corridor. Most of these MoUs have been signed for the defence corridor being built around
Aligarh.

Defence manufacturers, including several who are still to manufacture any defence items, have
been attracted to these industrial zones by the promise of allocation of real estate.

“11 companies in the Lucknow node, six in the Jhansi node, and eight in Kanpur node have
requested to provide land (sic) for setting up factories. Acting on the proposals received from
various companies, UPEIDA has so far allotted 55.4 hectares of land in Aligarh node to 19
international companies,” announced the UP government on Wednesday.

“About four acres of land has been allotted to two companies in Kanpur node and 15 acres of
land to one company in Jhansi. Whereas in Lucknow node, it has been agreed to give 200 acres of
land to build BrahMos Production Centre,” said the UP government.

“In the last three years, over 65 big companies have requested the government to provide land in
the Defence Industrial Corridor to set up their factories, of which around 19 big companies have
been allotted 55.4 hectares of land by UPEIDA recently,” the UP government said.

Land in the UP corridor is being allocated to companies that have little, or no, profile in defence
manufacturing, but are promising big investments.

In the Aligarh node, two of the 19 companies which have been allotted land are promising to
invest Rs 581 crore to make drones. One of them, Anchor Research Lab LLP, which has
undertaken to invest Rs 550 crore, has been allotted 10 hectares of land by UPEIDA. Another firm,
Allan and Alvan, which has promised to invest Rs 30.75 crore, has been allotted eight acres of
land.

Similarly, land has been allotted to other little-known firms that are jumping into defence
manufacturing, on the strength of a promised investment.

https://www.business-standard.com/article/companies/brahmos-aerospace-seeks-200-acre-land-in-
lucknow-121082600038 1.html
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Explained: Why Indian Army’s indigenous ‘Multi-
Mode Hand Grenades’ is a shining example of
21st-century defence arsenal

For the first time in the Indian defence ecosystem, the Indian Army has received the first
consignment of Multi-Mode Hand Grenades
(MMHG), manufactured by  Nagpur-based
ammunition firm Economic Explosives Limited
(EEL) following Transfer of Technology from
Terminal Ballistics Research Laboratory of Defence
Research & Development Organisation (DRDO) in
the presence of Defence Minister Rajnath Singh.

The subsidiary of Solar Industries India Limited
was awarded the Rs 400 crore contract of
manufacturing 10 lakh grenades for the Indian Army
and Indian Air Force. The first batch of indigenous
Multi-Mode Hand Grenades (MMHG) will replace British era vintage Grenade No 36 of World
War 1. The first consignment consists of 40,000 made-in-India grenades and other deliveries will
be made over the span of the next two years.

Addressing the ceremony in Nagpur, Defence Minister Rajnath Singh termed the handing over
of MMHG as a shining example of public-private partnership to achieve self-reliance in defence
manufacturing and a big step towards self-reliance in the defence sector.

“Today is a memorable day in the history of the Indian defence sector. Our private industry is
coming of age when it comes to defence production. It is an important milestone not only in the
field of defence manufacturing but also in achieving ‘AatmaNirbhar Bharat’ as envisioned by our
Prime Minister Narendra Modi,” the Defence Minister said.

The Raksha Mantri also lauded DRDO & EEL for the speedy delivery of the order amidst
COVID-19 restrictions.

Multi-mode grenades: The perfect match for India’s 21st-century arsenal

The new advanced Multi-mode grenade could be termed as India’s big leap in the 21st century
defence sector as these grenades offer multiple advantages to soldiers in terms of safety and
penetration attack as compared to the vintage hand grenades.

The advanced grenade has dual-mode — defensive and offensive. In the offensive mode, the
grenade doesn’t have a fragment sleeve and is used for low-intensity attacks as it offers stunning
effects. The mode is used when the soldier targets the attack within five meters from the point of
burst.

In defensive mode, the grenade is assembled with its fragmenting sleeve. This mode of the
grenade is used when the soldier is in the shelter and the enemy is in the open area. Its lethal radius
has a capacity to target eight meters from the point of burst.

Salient features of the grenade
e To ensure high reliability, the grenade comes with twin delay tubes.

e The new advanced Multi-mode grenade has a minimum 0.5 second arming delay for the safety
of soldiers.

e [or a deep penetration attack, the grenade has 3,800 unique fragmentation patterns.

MULTI MODE HAND GRENADE




Defence Initiatives: Journey towards self-reliance

At the ceremony, the Defence Minister listed out a plethora of the initiatives undertaken by the
Government of India to transform the defence sector into a self-reliant industry, which can cater to
the present and the future endeavours of our Armed Forces.

These initiatives include setting up of ‘Defence Industrial Corridors’ in the states of Uttar
Pradesh and Tamil Nadu, formulation of draft ‘Defence Production and Export Promotion Policy’
(DPEPP) 2020, earmarking nearly 64 percent of its modernisation funds under capital acquisition
budget for 2021-22 for procurement from domestic defence firms, notifying two ‘Positive
Indigenisation Lists of over 200 defence items’ to promote self-reliance & defence exports,
Corporatisation of Ordnance Factory Board (OFB), increasing FDI limit from 49 to 74 per cent
under automatic route among others.

DRDO’s Transfer of Technology (TOT)

The Raksha Mantri also made special mention of another imperative initiative by DRDO’s
Technology Transfer to Industries as the backbone of the defence industry.

The research arm of defence has been hand holding defence entities as an incubator which is

undertaking free of cost TOT as well as providing access to testing facilities to more than 450
entities.
Notably, Innovations for Defence Excellence (iDEX) has also been working towards achieving
self-reliance and fostering innovation & technology development in defence and aerospace sectors
by engaging Industries including MSMEs, start-ups, individual innovators, R&D institutes and
academia.

The journey from defence importer to defence exporter

Commending the Industry for indigenously developing products, Rajnath Singh lauded made-in-
India defence products like ‘Multi-Mode Grenade’, ‘Arjun-Mark-1" tank, ‘Unmanned Surface
Vehicle’ and ‘See Through Armor’.

“Such products are not just being produced but exported on a large scale. The number of online
export authorisations during 2016-17 to 2018-19 was 1,210. It has increased to 1,774 in the last
two years. This has resulted in defence exports of over Rs 17,000 crore in the last two years,” he
added.

Further, impressed by the safety and lethality of Multi-Mode Hand Grenades, Indonesia and
other foreign countries have shown their interest to buy the grenades from Solar Industries.
Indonesia has already placed an order for the grenades as the Indian government has already given
in-principle approval to Economic Explosives Limited to supply the grenades to Indonesia.

The Indian government’s bold decision to open up the ammunition manufacturing sector for
private agencies is paying rich dividends as until a decade ago, ammunition manufacturing was in
the sole domain of government agencies and it was beyond the imagination that the private sector
could foray into this field.

https://newsonair.com/2021/08/25/explained-why-indian-armys-indigenous-multi-mode-hand-grenades-is-
a-shining-example-of-21st-century-defence-arsenal/
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HAL surges 17% in 5 days after it
signs $716-mn deal with GE Aviation

Shares of Hindustan Aeronautics (HAL) hit a 52-week high of Rs 1,245.90 after
they surged 7 per cent on the BSE in the intra-day trade on Wednesday

Mumbai: Shares of Hindustan Aeronautics (HAL) hit a 52-week high of Rs 1,245.90 after they
surged 7 per cent on the BSE in the intra-day trade on
Wednesday. The stock of the state-owned company
surpassed its previous high of Rs 1,214.95, touched on
August 25, 2020. It had hit a record high of Rs 1,424
on August 14, 2020.

HAL is a public sector enterprise, engaged in the
design, development, manufacture, repair, overhaul,
upgrade and servicing of a wide range of products
including aircraft helicopters, aero-engines, avionics
accessories and aerospace structures.

In the past five trading days, the market price of
HAL has swelled 17 per cent after the company said it has signed $716 million deal with GE
Aviation for procurement of 99 engines for manufacturing 83 LCA Tejas for Indian Air Force
(1AF).

Earlier, on February 3, HAL had informed exchanges that the government had formally sealed
the deal of around Rs 48,000 crore (inclusive of taxes and duties of around Rs 7,000 crore;
infrastructure and design & development cost of around Rs 2,300 crore) for procuring 73
indigenous LCA Tejas MKk-1A fighter aircraft and 10 LCA Tejas MKk-1 trainer aircraft from the
company.

The demand in Aerospace and Defence (A&D) manufacturing sector in the country is
dominated by the demands from Defence sector. Defence projects, policies and funding of
Government of India play crucial role in the growth of A&D industry in India and in-turn HAL,
because of the major dependence on the Defence sector.

"There is a strong push from the government through the 'Atmanirbhar Bharat Abhiyan’, the
policy formulations and reforms post Covid, which is giving significant impetus to self-reliance
and local production. This is expected to favorably impact the operations of the company. The
Defence Services are looking for more indigenous options as compared to import and HAL is
expected to benefit from this as there are a slew of indigenous products like LCA Tejas and its
variants," the company had said in its annual report for fiscal year 2019-20 (FY20).

At 01:23 pm, HAL was trading 6 per cent higher at Rs 1,231.60 on the BSE as compared to a
0.19 per cent rise in the S&P BSE Sensex. Trading volumes on the counter jumped over four-fold
with nearly 2 million equity shares having changed hands on the NSE and BSE till the time of
writing of this report.

https://www.business-standard.com/article/markets/hal-surges-17-in-5-days-after-it-signs-716-mn-deal-
with-ge-aviation-121082500561 1.html
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% Press Information Bureau
Government of India

Ministry of Defence
Wed, 25 Aug 2021 5:11PM

Commander, US Indo-Pacific Command
calls on Chief of Defence Staff

Key Highlights:
e Issues related to peace & security and bilateral defence cooperation discussed
e Admiral Aquilino also meets Tri-Service Chiefs & Defence Secretary

Chief of Defence Staff General Bipin Rawat held a meeting with Commander of the United
States Indo-Pacific Command (US INDOPACOM) Admiral John C Aquilino in New Delhi on
August 25, 2021. Issues related to peace & security in the region and bilateral defence cooperation
were part of the agenda for the meeting. Admiral Aquilino also held meetings with the Tri-Service
Chiefs and Defence Secretary Dr Ajay Kumar.

The Commander US INDOPACOM began his visit by paying tribute to the fallen heroes by
laying a wreath at the National War Memorial in New Delhi. He is on an official visit to India from
August 24-26, 2021.
https://pib.gov.in/PressReleasePage.aspx?PRID=1748917

%‘ Press Information Bureau
Government of India

Ministry of Defence
Wed, 25 Aug 2021 10:16AM

Indo-Kazakhstan joint training exercise
to commence on 30 august 2021

As part of military diplomacy and to strengthen the growing strategic relation with Kazakhstan,
the 5™ edition of Indo- Kazakhstan Joint Training Exercise, “KAZIND-21” will be conducted at
Training Node, Aisha Bibi, Kazakhstan, from 30 August to 11 September 2021. The exercise is a
joint training between both the Armies, which will boost the bilateral relations between India and
Kazakhstan.

The Indian Army contingent represented by a battalion of The Bihar Regiment consists of a total
of 90 personnel led by a Contingent Commander. The Kazakhstan Army will be represented by a
company group.

The Exercise will provide an opportunity to the Armed Forces of India & Kazakhstan to train
for Counter Insurgency/ Counter Terrorism operation in mountainous, rural scenario under UN
mandate. The scope of Joint Exercise includes professional exchange, planning & execution of
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https://pib.gov.in/PressReleasePage.aspx?PRID=1748917

operation in Counter terrorism environment at sub unit level and sharing expertise on skills at
arms, combat shooting and experiences in Counter Insurgency/ Counter Terrorism operations. The
exercise will culminate after a 48 hours long validation exercise which will involve a scenario of
neutralization of terrorists in a semi-rural hideout.

The exercise will strengthen mutual confidence, inter-operability and enable sharing of best
practices between the Armed Forces of India and Kazakhstan.
https://pib.gov.in/PressReleasePage.aspx?PRID=1748756

By e e
AT PR
T&TT AT

Wed, 25 Aug 2021 10:16AM

HRA-FoATfFEael GIFd e HEATH 30 39 2021 &
FAMFAA & Y §¢ @ WielaF Faul N FAqqd o AR d7 Felifd & & RoF
F T A ART-FATREAE TIFT TRALTT GAH FT 587 FEHOr fdor Az, amsem @i,
FofhAaT & 30 3T ¥ 11 REAsR, 2021 aF IAEd fFar swam I8 aat gt
Famt F i v FgHa IRETr I ¥ A oRa 3R Fonfhaae & gRvelr w@eul w
AT FT| $H FHAH F ARAT Fa1 F gt F1 giafafaa Rer Weie fr ve gafoe
N, TEH wF gHY FA A IEE A Fa 90 Iy wH anfde § R Fenfryarr dan
&1 tF gfafafiaa e Fus ¥9g q@rr fFar seem 97 A7 A SRA 3R Ferfeadre
F FAYT T B GIFT AE F AR & dgd Gers), AT &= F 3yarg AR amdwa
el 3@t & qar A FT TF HTW GG FEM FW GRS WA H Al At A
Ja13t F g I WEAF FlUd, 37 FHE TR W AaHar @O Al § s @
Tt 3R 3% uEEad, AR gam et shra AR wdwag dwr 3AarE e
FffEl & eprEl w1 wen R Seem aF d9F I 48 w3l & @l InmEw &
AN & 916 AT gon, wd Inawarieal & srthmAlor e # aye e &1 Rk
nfaer gyeml

30 VAT AW A Q=1 gt A st F v e R F gg@Er Foew ik AR
AT YT dgR A Fr e F gae @ &1 raax A
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Quad to kick off Malabar tomorrow,
1st tri-service drills with UK in October

The Quad navies had carried out complex naval drills under the Malabar
banner in November 2020 in the Arabian Sea and the Bay of Bengal
By Rahul Singh

India, the United States, Japan and Australia will kick off the latest edition of the Malabar naval
drills off the Pacific Ocean island of Guam on Thursday, with the exercise involving destroyers,
frigates, corvettes, submarines, helicopters, long-range maritime patrol aircraft and elite special
forces elements including the US Navy SEALs and the Indian Navy’s marine commandos
(MARCOQS), top officials familiar with the developments said on Wednesday.

India is also preparing to conduct its first tri-service exercise with the United Kingdom in the
Arabian Sea in October-end, said one of the officials cited above, asking not to be named. The
Royal Navy will send a carrier strike group led by HMS Queen Elizabeth for the drills that will be
conducted from October 21 to 27. India has so far conducted tri-service drills only with two other
countries --- the US and Russia.

The Quad navies had carried out
complex naval drills under the Malabar
banner in November 2020 in the
Arabian Sea and the Bay of Bengal.

Two Indian warships, INS Shivalik
and INS Kadmatt, will be taking part in

the 25th edition of the Malabar exercise : : -
along with the P-8l maritime INS Shivalik, one of the two Indian warships that will take part in the

. . 25th edition of the Malabar Naval Drill-2021. (PHOTO: INDIAN
reconnaissance aircraft and MARCOS.  \avy) (

“A wide range of surface, sub-surface and air operations will be carried out by the participating
navies during the exercise. Special operations teams --- US Navy SEALs, Indian MARCOS and
Special Boarding Units of the Japanese Maritime Self-Defence Force (JMSDF) --- will carry out
visit, board, search and seizure (VBSS) training and simulated hostage rescue operations,” said a
second official.

The US Navy will be represented by an Arleigh Burke-class destroyer, two tankers and P-8A
long-range maritime patrol aircraft, the JMSDF will field a helicopter carrier, two destroyers, a
submarine and Kawasaki P1 maritime patrol aircraft, and the Royal Australian Navy is taking part
in the drills with a frigate. The exercise ends on August 29.

China has been monitoring the activities of the Quad countries. Beijing has been wary of the
Quadrilateral Security Dialogue or Quad that was revived in late 2017 by India, the US, Australia
and Japan, and these suspicions have increased since the four countries upgraded the forum to the
ministerial level in 2019.

Speaking at an Observer Research Foundation (ORF) event in New Delhi on the eve of the
Malabar exercise, Admiral John C Aquilino, commander, US Indo-Pacific Command, said, “There
is no better ally and no worse adversary than the US (in the Indo-Pacific region).”

An official release issued by US INDOPACOM on Aquilino’s India visit quoted him as saying,
‘Our network of allies and partners are our greatest strength and a centre of gravity in the Indo-
Pacific. Our relationship with India is based on aligned values and presents an important model for
building enduring partnerships. As we increase interoperability, information-sharing, and access
with allies and partners across the globe, this partnership enhances our capabilities, improves our
coordination, and shows that we are stronger when we stand together.”
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The exercise will involve the participation of the US Navy’s MH-60R helicopters, which the
Indian Navy is also inducting to modernise its ageing helicopter fleet.

A month ago, the US delivered two MH-60R helicopters to the Indian Navy at the Naval Air
Station North Island, San Diego. Last year, India ordered 24 Lockheed Martin-Sikorsky MH-60R
helicopters from the US to strengthen the navy’s anti-submarine/anti-surface warfare and
surveillance capabilities. The government-to-government contract for the helicopters is worth
around %17,500 crore.

The drills planned with the UK in the tri-service format in October will include air defence
exercises, anti-submarine warfare drills, anti-surface operations, amphibious operations,
humanitarian assistance and disaster relief operations (HADR) in a contested environment and
other joint manoeuvres, said a third official.

India and France are also laying the groundwork for a new format of military exercises
involving their armies, navies and air forces in what will be a major boost for defence cooperation
between the two countries.

In April 2021, France, India, the US, Japan and Australia carried out complex maritime drills,
Exercise La Pérouse, in the eastern Indian Ocean Region (IOR) to enhance interoperability among
their navies.

“The frequency of our bilateral and multi-lateral exercises has gone up over the years. We are
now conducting up to 30 such exercises annually,” said the second official.

From carrying out naval drills with like-minded countries to reaching out to states in the Indian
Ocean Region (IOR), the Indian Navy is focusing on checking China’s rising ambitions in the
region and sending out a strong message that Beijing’s power play in South China Sea cannot be
replicated in the Indian Ocean.

“We are carefully monitoring Chinese presence in the IOR, including the movement of their
warships for anti-piracy deployment in the Gulf of Aden, research ships and intelligence-gathering
vessels. On Wednesday, the Indian Navy tracked a Chinese space-tracking ship enter the IOR,” the
official added.

Last November, navy chief Admiral Karambir Singh said a “great power competition” was
playing out vigorously in IOR, where the navy has stepped up surveillance to check China’s
ambitions.

https://www.hindustantimes.com/india-news/quad-to-kick-off-malabar-tomorrow-1st-tri-service-drills-with-
uk-in-october-101629906793616-amp.html
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'AIms to increase interoperability’:
Indian Navy on Malabar Exercise 2021

Named 'Malabar 21," the 25th edition of the annual

exercise will take place in Guam from August 26-29
The Indian Navy on Wednesday laid out the details of this year Malabar Exercise, which is
scheduled to take place from August 26 to 29. The 2021 edition of the naval drills, its 25th, is
called “Malabar 21.”

“The aim this year is to increase the
interoperability amongst the participating navies,
developing common understanding and SOPs for
Maritime Security Operations. Malabar 21 will
witness exercises all the three domains covering
maritime warfare: live-weapon firing, anti-air and
anti-submarine warfare drills, and joint manoeuvres
and tactical exercises,” the Navy said in a
statement, according to news agency ANI. Indian Navy Ships (INS) Shivalik and Kadmatt in

. . Guam (https://twitter.com/indiannavy)

Malabar 21 will take place in Guam, an
unincorporated territory of the United States, which lies off the Pacific Ocean. Two Indian Navy
Ships (INS), Shivalik and Kadmatt, arrived in Guam on August 21 for the exercise.

The Indian Navy, along with its counterparts from Australia, Japan and the US, participates in
the Malabar drills, which first took place in 1992. The next two editions were in 1995 and 1996.
2002 was the fourth time it took place. Since then, it has taken place annually.

Initially a bilateral event involving only India and the US, it was expanded to Australia, Japan
and Singapore joined in 2007. Japan subsequently participated in 2009 and 2011 and, from 2014,
has been a regular participant. It became a permanent member in 2015. While Singapore has
participated only once, Australia re-joined in 2020, making its second appearance.

Awustralia, India, Japan and the US together form the “Quad.” Malabar 2020 was the first time all
four Quad members participated in these drills. The exercise was held in two phases: November 3-
6 and November 17-20.

https://www.hindustantimes.com/india-news/aims-to-increase-interoperability-indian-navy-on-malabar-
exercise-2021-101629894944331.html

13


https://www.hindustantimes.com/india-news/aims-to-increase-interoperability-indian-navy-on-malabar-exercise-2021-101629894944331.html
https://www.hindustantimes.com/india-news/aims-to-increase-interoperability-indian-navy-on-malabar-exercise-2021-101629894944331.html

SThe IndianEXPRESS

An Expert Explains: Why is
China building missile silos?

Satellite pictures have revealed what appears to be an ongoing Chinese project to prepare vast
new fields of missile silos that could possibly be used to launch nuclear weapons at China’s
adversaries, including the United States and India. Why is China digging these silos?
By Suyash Desai
New Delhi: Satellite images have revealed that China is building at least three missile silo fields

Thu, 26 Aug 2021

in Yumen in Gansu province, near Hami in Xinjiang :
province, and at Hanggin Banner, Ordos City, in CHINA'S MISSILE ARSENAL
Inner Mongolia. NAME CIASS RANGE
It appears that China is constructing around 120 gﬁ%’snc o e
missile silos at Yumen, around 110 silos in Hami, DF'SI lcm’q Tt o
and 29 in the Hanggin Banner field. Earlier this year, | = i - ”70'(’;““
16 missile silos were detected in the People’s L2 SLBM 8' 000.9 '000 -
Liberation Army Rocket Force’s (PLARF) Jilantai DEA IREM/ICEM 4’500-5‘500km
training area, aIS(_) in Inner Mongolla. _ DE-26 [RBM 4,000km
Th_e Yumen fleld_was discovered by commercial |pg.21 MRBM 2150km
satellite images obtained by researchers at the James | pg-17 HGV 1,800-2,500 km
Martin  Center for Nonproliferation  Studies, |Dr-16 SRBM 800-1,000 km
California; the Hami field was identified by nuclear |DF-15 SRBM 600 km
experts at the Federation of American Scientists |DF-11 SRBM 280-300km
(FAS) using Planet Labs satellite images; the |DF-12/M20 SRBM 280 km
Hanggin Banner field was discovered by researchers
at the China Aerospace Studies Institute, Washington | CRUISE
DC. HN3 Cruise missile 3,000 km
The Yumen and Hami fields are identical, and the ::? E"“fs" "’fSSf:e "45(]00';5'?)0k0 i
silos are positioned in a perfect grid pattern, roughly | " L;::E::Z:i e ;:]
3 km apart. Some of the silos have dome shelters. - ;
. Crey Notes: All missiles are currently operational. ICBM:
The fields are supported by nearby PLARF facilities.  |intercontinental ballistic missile; MRBM: Medium
For several decades bhefore these discoveries in l‘apg?ballisticmissile;§RBM:Shorrranggblallis.tic.
. .. . . missile; SLBM: Submarine launched ballistic missile;
2021, China operated only 20 missile silos for its |ucy-nypersonic slide vehicle.

DF-5 liquid-fuel intercontinental ballistic missile
(ICBM). On completion of the ongoing work, China could have 250-270 new missile silos, more
than 10 times the number it had maintained for several decades.

The Expert

Suyash Desai is a research associate working on China’s defence and foreign policies at The
Takshashila Institution, Bengaluru. He also writes a weekly newsletter on the Chinese People’s
Liberation Army called ‘The PLA Insight’.

Why is China building missile silos?

There could be three explanations.

FIRST, some Chinese political scientists believe this could be China’s attempt to move towards
a launch-on-warning (LOW) nuclear posture. LOW refers to a launch at an adversary on detection
of an incoming missile before the adversary’s missile hits its target.

China’s nuclear strategy has remained largely unchanged since 1964, when it first exploded a
nuclear device. It is based on achieving deterrence through assured retaliation. The crucial
requirement for this is the survivability of China’s nuclear arsenal following the first strike —
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conventional or nuclear — by an adversary. In order to move to the LOW posture, China would
have to mate a few warheads with missiles, and keep them in alert status for a quick response.
Currently, China stores its warheads and missiles in a de-alerted status separately under different
commands.
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This image shows four different ICBM silos in different stages of construction. (Credit: Planet Labs Inc)

The 2013 Science of Military Strategy document of the PLA Academy of Military Science
noted that China “can” LOW, and the Defence White Paper published by China in 2015 mentioned
“rapid response”. Admiral Charles A Richard, Commander of the US Strategic Command
(Stratcom) said in his testimony to Senate in April 2021 that “a portion of China’s force has
already moved to a LOW posture”.

However, silos alone, at such an early stage of construction, are not conclusive evidence of
China’s move to LOW.
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SECOND, it enables China to achieve its goal of increasing its nuclear warhead stockpile.
China currently has around 350 nuclear warheads. Hans M Kristensen and Matt Korda of the
Nuclear Information Project of the nonprofit FAS have estimated that 272 of these 350 warheads

are assigned to operational forces; the remaining 78 have been produced for China’s new DF-41
solid-fuel road-mobile ICBM.

It appears that China is constructing around 110 silos in Hami. (Credit: Planet Labs Inc)

Source for map and all information: Missile Defense Project, Center for Strategic and International Studies (CSIS).
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China has around 150 land-based missiles that can deliver between 180-190 nuclear warheads to
some parts of the United States. If all the new silos are loaded with a single-warhead missile, the
count would increase to 410-440. If the silos on completion are loaded with the DF-41s, which can
carry up to two-three warheads per missile, this count would rise to 930-940 warheads.
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Images of Yumen Silo Field, where China may be constructing 120 missile silos. (Credit: Planet Labs Inc)

For this, China would have to increase the number of DF-41s in its inventory, and almost triple
its nuclear warheads — unlikely in the immediate future. However, the construction of the silos
does indicate an increasing trend in China’s nuclear warheads and DF-41 missiles going forward.

The THIRD guess is that China could use these silos as decoys.

Chinese scholar Tong Zhao of the Nuclear Policy Program at the Carnegie Endowment for
International Peace in Beijing has argued that China worries about the improvement in US missile
defence systems and conventional precision strike weapons, which could undermine China’s
nuclear deterrence. He has claimed that at the National People’s Congress in March 2021,
President Xi Jinping directed the military to “accelerate the creation of advanced strategic
deterrent” capabilities.

The recently discovered silos could be an initiative to enhance deterrence by keeping the
adversary guessing. This could be China’s shell game — where one, some, or all silos could have
missiles, forcing the aggressor to target all of them during an escalation. The aggressor would have
to waste more warheads or precision-guided weapons to destroy only a few missiles, or perhaps
target empty silos.

This would be a cost-effective strategy for China, and could also bolster its image as serious
nuclear power and an equal to the US.

How has the US reacted to the discovery of the silos?
On July 28, Stratcom retweeted a report on the silos in The New York Times, saying: “This is

the second time in two months the public has discovered what we have been saying all along about
the growing threat the world faces and the veil of secrecy that surrounds it.”

In his April Senate testimony, Adm Richard had said China is deploying ICBM silos on a large
scale. It is likely Stratcom knew about China’s construction of the silos before they were
discovered last month by scholars using satellite pictures.

After the discovery of the Yumen field in the first week of July, a State Department
spokesperson had said: “The PRC’s nuclear arsenal will grow more quickly, and to a higher level
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than perhaps previously anticipated. This buildup is concerning. It raises questions about the PRC’s
intent.” A Pentagon spokesperson told The Washington Post at the end of June that “Defense
Department leaders have testified and publicly spoken about China’s growing nuclear capabilities,
which we expect to double or more over the next decade.” The US Department of Defense’s 2020
China Military Power Report projected China’s nuclear warhead stockpile, currently estimated in
the low 200s, to at least double over the next decade.

And what has China said?

Neither the Chinese Ministry of Foreign Affairs nor the Ministry of National Defence has
reacted. Some Chinese media have said the silos are wind farms, and accused American academics
and journalists of spreading a “China threat theory”.

So should India be concerned?
Seen in isolation, these silos appear to be built specifically to enhance deterrence against the US.

But broadly, India should be watchful about China’s nuclear ambiguity and its latest DF-26
intermediate-range road-mobile dual-use missiles — of which 16 launchers were deployed in
Korla, Xinjiang, during the ongoing standoff. India could be a potential target given the strike
ranges of these missiles and the timing of deployment.

Although both China and India have pledged nuclear ‘no first use’ doctrines, India’s modest
ballistic missile defence capabilities and China’s nuclear ambiguity are matters of concern for
India.

What should the world do about these developments?

There isn’t an obvious option for the US or anyone else. China has stated that it will not join the
NEW START (Strategic Arms Reduction Treaty). Fu Cong, Director-General of the Department of
Arms Control of the Chinese Foreign Ministry, recently said that the US and Russia have almost 20
times more nuclear warheads than China, and that “It is unrealistic to expect China to join the two
countries in a negotiation aimed at nuclear arms reduction.”

Several American arms control scholars have argued for a renewal of the US government-
funded US-China track 1.5 nuclear dialogue that was suspended after 15 years in 2019 due to
growing friction, “declining value”, and the failure to launch track 1 dialogue. Some others have
said that the US’s newer missile defence capabilities disturb strategic stability and complicate arms
control.
https://indianexpress.com/article/explained/china-missile-silo-test-nuclear-weapons-7471044/
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Gaganyaan: Astronauts prepare

to start training, ISRO for mission

By Chethan Kumar

Bengaluru: The four astronaut-elects part of the Gaganyaan programme have begun the
debriefing process — about their training in Russia — and are gearing up to start the India leg of
their training, even as Isro reviews its preparedness, including the human rating of systems and the
launch vehicle.

The four men, all test pilots with the Indian Air Force (IAF) returned from Russia, where they
underwent basic astronaut training for a little more than a year, had returned to India earlier this
year. While they’ve been based in Bengaluru since their return, they will be required to go to some
of the other Indian cities for their training here.

ISRO Chairman K Sivan said: “The training is expected to begin in the first week of September.
At present the astronauts have begun the process of debriefing. There will be multiple sessions of
this before they begin their training.”

As reported by TOI earlier, the National Medical Advisory Council, constituted specifically for
the programme, has already laid out the protocol to be followed for astronaut training given the
pandemic situation.

As part of the first leg of India training the four men will return to their alma mater (1AF) for a
two-week flight training, following which they would begin their academic or theory courses.
Fitness and other related activities will be a continuous process through their training.

Other Preparations
While the astronaut-elects prepare to begin their training, a long schedule for which is being

worked out up to the time of the launch, Isro is working on putting in place everything else needed
for the mission.

While work on human rating of systems, including the launch vehicle (GSLV-MK3) is
progressing as per schedule — revised after the pandemic affected the functioning of Isro and its
vendors — preparations for the launch of two relay satellites, the uncrewed mission etc are gaining
pace.

“If the FAC (failure analysis committee) looking into the GSLV-MK2 failure from earlier this
month concludes that there are some process issues with the cryogenic stage, we may need to
revisit some aspects of the Mk3, but that should not affect the programme significantly,” a senior
scientist said.

Aside from that, work has also begun on the two relay satellites that Isro will need to launch to
be able to track the crew module throughout its orbit in space — it will also be using at least 40
ground stations to track the module.

The first uncrewed mission, as reported by TOI earlier, is now scheduled for mid-2022,
following which decisions will be made on how many more such missions may be required before
actually launching humans to space. This will, in turn, determine when the human mission could be
carried out.

https://timesofindia.indiatimes.com/home/science/gaganyaan-astronauts-prepare-to-start-training-isro-for-
mission/articleshow/85645572.cms
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A new platform for integrated photonics

SiC photonics has been developed for over a decade, one of the major obstacles is the difficulty
of fabricating ultralow optical loss SiC thin-films. Scientists in China have fabricated an ultralow
loss 4H-SiCOI platform with a record-high-Q factor of 7.1 x 10°. Nonlinear photonics process,
including second-, third- and fourth-harmonic generations, Raman lasing, and Kerr frequency
combs have been observed. This demonstration represents a milestone in the development of SiC
photonic devices.

Photonic integrated circuits (PICs) and
microresonators have attracted strong interest
in photonics community. For applications,
achieving low optical loss is crucial. SiC
PICs have been in development for over a
decade, a lot of works have been carried out
on the SiC thin films prepared by
heteroepitaxial growth. However, the quality
factor of these devices is limited to less than
10° due to the high density of crystal defects

() Fabrication process of pristine 4H-SiCOIl material

near growth interface. Up to now, how to
further reduce the optical loss of SiC thin
films has become the primary problem for
scientist to explore the advantages of SiC in
PICs applications.

In a new paper published in Light Science
& Application, a team of scientists, led by

platform. (b) Photograph of a 4-inch wafer-scale 4H-SiCOI
substrate fabricated using bonding and thinning method, the
failure region is marked. (c) Total thickness variation of the 4H-
SiCOlI substrate. (d) Image of a 4H-SiCOI die. (e) Flowchart of
fabricating a SiC microdisk resonator. (f) A scanning electron
micrograph (SEM) of the fabricated microdisk resonator. (g)
Zoom-in SEM image of the sidewall of the resonator. Inset, the
atomic force micrograph (AFM) scan of the top surface of the
resonator. (h) Side view SEM image of the fabricated resonator

with parabolic-like shaped upper surface. Credit: Chengli
Wang, Zhiwei Fang, Ailun Yi, Bingcheng Yang, Zhe Wang,
. . . Liping Zhou, Chen Shen, Yifan Zhu, Yuan Zhou, Rui Bao,
Shangha' Institute  of M|Cr05y5tem and Zhongxu Li, Yang Chen, Kai Huang, Jiaxiang Zhang, Ya

Information Technology, Chinese Academy Chengand Xin Ou
of Sciences, and co-workers have fabricated an ultralow loss 4H-SiCOI platform with a record-
high-Q factor of 7.1 x 10°% The 4H-SiCOI platform prepared by wafer-bonding than thinning
techniques, enables the same crystalline quality as bulk high-pure 4H-SiC crystal. The high Q
resonators were used to demonstrate various nonlinear processes including generation of multiple
harmonics up to the fourth order, cascaded Raman lasing, and Kerr frequency comb. Broadband
frequency conversions, including second-, third-, fourth- harmonic generation (SHG, THG, FHG)
have been observed. Cascaded Raman lasing with Raman shift of 204.03 cm? has been
demonstrated in SiC microresonators for the first time. Using a dispersion-engineered SiC
microresonator, Kerr frequency combs covering from 1300 to 1700 nm have been achieved at a
low input power of 13 mW. The demonstration of high Q SiC photonics devices represents a
significant milestone in the development of SiC PICs. This work was also highly praised by the
reviewers. "In my opinion, this work is novel, sound and important. | believe this work will bring a
huge momentum for SiC integrated photonics in the next few years", "I believe this work will be a
milestone for SiC photonics”, "The presented work here shows microresonator with Q up to 7.1 x
10%, which is certainly a major breakthrough in the development of photonic devices that harness
the unique optical properties of SiC".

More information: Chengli Wang et al, High-Q microresonators on 4H-silicon-carbide-on-insulator
platform for nonlinear photonics, Light: Science & Applications (2021). DOI: 10.1038/s41377-021-00584-9

Journal information: Light: Science & Applications
https://phys.org/news/2021-08-platform-photonics.html
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Cooling technique allows easier measurements
of key particle property

Scientists from the BASE-collaboration, led by RIKEN scientists, have developed a new cooling
method that will allow easier measurements of a property of protons and antiprotons called the
magnetic moment. This is one of the properties that is being investigated to solve the mystery of
why our universe contains matter but almost no antimatter.

Our universe should, under the standard model, have
equal amounts of matter and antimatter, but in reality it does
not. To find out why, scientists around the world are trying
to discover tiny differences between the two that could solve
the mystery. One promising avenue is to explore whether
there are differences in the magnetic moment of the proton
and antiproton, and the BASE experiment, based at CERN,
is trying to determine this. Using a sophisticated device—a
Penning trap capable of capturing and detecting a single
particle—the BASE team in the past was able to improve the
precision of proton and antiproton magnetic moment
measurements by a factor of thirty and by more than three

o
d

orders of magnitude, respectively, leading to a test of
matter/antimatter symmetry at the level of 1.5 parts in a
billion, finding essentially that the magnets in the proton and
the antiproton are similar to nine significant figures.

One difficulty—among many—in carrying out such
experiments is that to measure the magnetic moments
precisely, the particles need to be kept at temperatures close

The quark structure of the proton. There are
two up quarks in it and one down quark. The
strong force is mediated by gluons (wavey).
The strong force has three types of charges,
the so-called red, green and the blue. Note
that the choice of green for the down quark
is arbitrary; the "color charge" is thought of
as circulating among the three quarks. Credit:
Arpad Horvath/Wikipedia

to absolute zero, -273.15°C. In previous experiments the cold

temperatures were prepared by using a technique known as "selective resistive cooling,” which is
time-consuming and, according to the researchers, "similar to throwing a dice with 100 faces,
tryingtorolla 1.”

For the current experiment, published in Nature, the BASE collaboration reported the first ever
demonstration of "sympathetic cooling” of a single proton by coupling the particle to a cloud of
laser-cooled 9Be+ ions. Sympathetic cooling involves using lasers or other devices to cool one type
of particle, and then using those particles to transfer the heat of the particle they wish to cool. With
this technique, the group simultaneously cooled a resonant mode of a macroscopic superconducting
tuned circuit with laser-cooled ions, and also achieved the sympathetic cooling of a single trapped
proton, reaching temperatures close to absolute zero.

The technique described in the recent paper is an important first step towards a considerable
reduction of faces on the dice-manifold, with the vision of ideally reducing the surface to just one.
"We are reporting an important first step, and the further development of this method will
ultimately lead to an ideal spin-flip experiment, in which a single low-temperature proton will be
prepared within just a few seconds. This will allow us to determine the particle's spin state in just
one measurement that takes about a minute,"” says Christian Smorra, one of the scientists leading
the study. "This is considerably faster than our previous magnetic moment measurements, and will
improve both sampling statistics and the resolution of our systematic studies,” adds Matthew
Bohman, a Ph.D. student at the Max Planck Institute for nuclear Physics, Heidelberg and the first
author of the study.
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"In addition, the reported achievement has applications not only in proton/antiproton magnetic
moment measurements. It adds general new technology to the tool-box of precision Penning-trap
physics, and also has potential applications in other nuclear magnetic moment measurements, ultra-
precise comparisons of charge-to-mass ratios in Penning traps, or even in enhancing the production
of antihydrogen,” adds Stefan Ulmer, spokesperson of the BASE collaboration and chief scientist
at RIKEN Fundamental Symmetries Laboratory.

The BASE collaboration operates three experiments, one at the antimatter factory of CERN, one
at the University of Hannover, and one at the University of Mainz, the laboratory where the new
method was actually implemented. The reported study is a result of the joint collaboration between
RIKEN, the German Max Planck Society, the Universities of Mainz, Hannover and Tokyo, the
German metrology institute PTB, CERN, and GSI Darmstadt. The work was supported by the Max
Planck, RIKEN, PTB center for time, constants and fundamental symmetries.

More information: Sympathetic cooling of a trapped proton mediated by an LC circuit, Nature (2021).
DOI: 10.1038/s41586-021-03784-w , www.nature.com/articles/s41586-021-03784-w

Journal information: Nature
https://phys.org/news/2021-08-cooling-technique-easier-key-particle.html

Thu, 26 Aug 2021

Creation of the most perfect graphene

A team of researchers led by Director Rod Ruoff at the Center for Multidimensional Carbon
Materials (CMCM) within the Institute for Basic Science (IBS), including graduate students at the
Ulsan National Institute of Science and Technology (UNIST), have achieved growth and
characterization of large area, single-crystal graphene that has no wrinkles, folds, or adlayers. It
may be the most perfect graphene that has been grown and characterized to date. The research has
been published in the journal Nature.

Director Ruoff says, "This pioneering =
breakthrough was due to many ';_ :
contributing factors, including human : '5’
ingenuity and the ability of the CMCM = 3

researchers to reproducibly make large-
area single-crystal Cu-Ni(111) foils, on
which the graphene was grown by
chemical vapor deposition (CVD) using a
mixture of ethylene with hydrogen in a
stream of argon gas." Student Meihui
Wang, Dr. Ming Huang, and Dr. Da Luo
along with Ruoff undertook a series of
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experiments of growing single-crystal and
single-layer graphene on such "home-
made" Cu-Ni(111) foils under different
temperatures.

The team had previously reported
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(a, b) SEM images and (c) AFM phase image of graphene folds in an
adlayer-free single-crystal graphene film on a Cu(111) foil. (d)
Schematic of the mechanism of graphene folds formation during the
cooling process. Credit: Institute for Basic Science

single-crystal and adlayer-free films of

graphene which were grown using methane at temperatures of ~1320 Kelvin (K) degrees on
Cu(111) foils. Adlayers refer to small "islands™ of regions that have another layer of graphene
present. However, these films always contained long "folds" that are the consequence of tall
wrinkles that form as the graphene is cooled from the growth temperature down to room
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temperature. This results in an undesirable reduction in the performance of graphene field effect
transistor (GFET) if the "fold" is in the active region of the GFET. The folds also contain "cracks"
that lower the mechanical strength of the graphene.

The next exciting challenge was thus eliminating these folds.

CMCM researchers first implemented a series of 'cycling' experiments that involved "cycling"
the temperature immediately after growing the graphene at 1320 K. These experiments showed that
the folds are formed at or above 1,020 K during the cooling process. After learning this, the team
decided to grow graphene on Cu-Ni(111) foils at several different temperatures around 1,020 K,
which led to a discovery that large-area, high-quality, fold-free, and adlayer-free single-crystal
graphene films can be grown in a temperature range between 1,000 K and 1,030 K. "This fold-free
graphene film forms as a single crystal over the entire growth substrate because it shows a single
orientation over a large-area low-energy electron diffraction (LEED) patterns," noted SEONG Won
Kyung, a senior research fellow in CMCM who installed the LEED equipment in the center.
GFETSs were then patterned on this single-crystal fold-free graphene in a variety of directions by
UNIST graduate student Yunging Li. These GFETs showed remarkably uniform performance with
average room temperature electron and hole mobilities of 7.0 + 1.0 x 10° cm? V1 s,

Li says, "Such remarkably uniform performance is possible because the fold-free graphene film
is a single crystal with essentially no imperfections.”

Importantly, the research team was able to achieve "scaling up™ of graphene production using
this method. The graphene was successfully grown on 5 foils (dimension 4 cm X 7 cm)
simultaneously in a 6-inch diameter home-built quartz furnace. "Our method of growing fold-free
graphene films is very reproducible, with each foil yielding two identical pieces of high-quality
graphene films on both sides of the foil,” and "By using the electrochemical bubbling transfer
method, graphene can be delaminated in about one minute and the Cu-Ni(111) foil can be quickly
readied for the next growth/transfer cycle,” notes Meihui Wang. Ming Huang adds, "When we
tested the weight loss of Cu-Ni(111) foils after five runs of growth and transfers, the net loss was
only 0.0001 grams. This means that our growth and transfer methods using the Cu-Ni(111) can be
performed repeatedly, essentially indefinitely."

In the process of achieving fold-free single-crystal graphene, the researchers also discovered the
reasons behind the formation of these folds. High-resolution TEM imaging was performed by
student CHOE Myeonggi and Prof. LEE Zonghoon (a group leader in CMCM and professor at
UNIST) to observe the cross-sections of the samples grown above 1,040 K. They discovered that
the deadhesion, which is the cause of the folds, is initiated at the "bunched step edge™ regions
between the single crystal Cu-Ni(111) plateaus. "This deadhesion at the bunched step edge regions
triggers the formation of graphene folds perpendicular to the step edge direction,” noted co-
corresponding author Luo. Ruoff further notes that "We discovered that step-bunching of a Cu-
Ni(111) foil surface suddenly occurs at about 1,030 K, and this 'surface reconstruction' is the
reason why the critical growth temperature of fold-free graphene is at ~1,030 K or below."

Such large-area fold-free single-crystal graphene film allows for the straightforward fabrication
of integrated high-performance devices oriented in any direction over the entire graphene film.
These single-crystal graphene films will be important for further advances in basic science, which
will lead to new applications in electronic, photonic, mechanical, thermal, and other areas. The
near-perfect graphene is also useful for stacking, either with itself and/or with other 2D materials,
to further expand the range of likely applications. Given that the Cu-Ni(111) foils can be used
repeatedly and that the graphene can be transferred to other substrates in less than one minute, the
scalable manufacturing using this process is also highly promising.

More information: Single-crystal, large-area, fold-free monolayer graphene, Nature, DOI:
10.1038/s41586-021-03753-3 , www.nature.com/articles/s41586-021-03753-3

Journal information: Nature
https://phys.org/news/2021-08-creation-graphene.html
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Heart problem more common after Covid-19
than after vaccination, study finds

The research did not assess the risks specifically for young males,
who are the most likely to develop the rare side effect
By Emily Anthes and Noah Weiland

The Pfizer-BioNTech Covid-19 vaccine is associated with an increased risk of myocarditis, an
inflammation of the heart muscle, a large new study from lIsrael confirms. But the side effect
remains rare, and Covid-19 is more likely to cause myocarditis than the vaccine is, scientists
reported on Wednesday.

The research, which is based on the electronic health
records of about two million people who are 16 or
older, provides a comprehensive look at the real-wold
incidence of various adverse events after both
vaccination and infection with the coronavirus.

Although the study did not break down the
myocarditis risks by age or by sex, the median age of
people who developed the condition after vaccination
was 25, and 19 of the 21 cases were in males, the
researchers reported. Administering a dos_e_ of the Pfizer-BioNtec_h

vaccine at a mobile clinic near Moshav Dalton in

In addition to myocarditis, the Pfizer vaccine was northern Israel in  February.Credit. Jalaa
also associated with an increased risk of swollen lymph Marev/Agence France-Presse — Getty Images
nodes, appendicitis and shingles, although all three side effects remained uncommon in the study.
Coronavirus infection was not associated with these side effects, but it did increase the odds of
several potentially serious cardiovascular problems, including heart attacks and blood clots.

“Coronavirus is very dangerous, and it’s very dangerous to the human body in many ways,” said
Ben Reis, a co-author of the new study and the director of the predictive medicine group at the
Boston Children’s Hospital Computational Health Informatics Program.

He added, “If the reason that someone so far has been hesitating to get the vaccine is fear of this
very rare and usually not very serious adverse event called myocarditis, well, this study shows that
that very same adverse event is actually associated with a higher risk if you’re not vaccinated and
you get infected.”

The data arrived in the middle of an intense discussion among federal regulators about the risks
of myocarditis and pericarditis, which is inflammation of the lining around the heart, in younger
recipients of both the Pfizer-BioNTech and the Moderna vaccines, concerns that very likely led the
Food and Drug Administration to negotiate larger pediatric trials with the vaccine makers this
summer in the hopes of adequately assessing the risks before a possible emergency authorization
for younger children. The companies are studying lower dosing in children to alleviate some of the
risk.

In their review of the Pfizer-BioNTech vaccine, regulators paid close attention to an American
health care claims database, which found that the risk of the conditions in 16- and 17-year-old
vaccinated boys could be as high as 1 in 5,000. The cases in the database were unconfirmed, the
F.D.A. cautioned in an analysis published this week, but they were considered a reasonable
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estimate of the possible risk. Even in the worst-case scenarios of post-vaccination myocarditis and
pericarditis modeled by the F.D.A., the benefits of vaccination still outweighed the risks, the
analysis said.

The study was one reason the F.D.A. said this week that after its licensure of Pfizer-BioNTech’s
vaccine, Pfizer would conduct studies of myocarditis and pericarditis risks in people who received
the shot, including long-term outcomes for those who fall ill after vaccination.

Israel’s vaccination campaign, which relied on the Pfizer vaccine, got off to a fast start; by May
24, nearly five million people, or roughly 55 percent of the nation’s population, had received both
doses of the vaccine.

The new study, which was published in the New England Journal of Medicine, is based on an
analysis of the electronic health records of Clalit Health Services, the nation’s largest H.M.O.

The researchers assembled a group of roughly 880,000 people, age 16 or older, who had been
vaccinated by May 24. To create a control group, they matched each of those individuals to an
unvaccinated person who was medically and demographically similar.

“You can think about them as pseudo twins,” said Dr. Ran Balicer, the chief innovation officer
for Clalit Health Services and the lead author of the new study.

Then the researchers calculated the incidence of 25 different potential adverse events in each
group. In a second round of analysis, they calculated the incidence of the same potential side
effects in a group of 170,000 people who had tested positive for the coronavirus and in a similar
group of uninfected controls.

They found that although myocarditis remained rare, it was more common in the vaccinated
group than the unvaccinated one. There were an extra 2.7 cases of myocarditis for every 100,000
people in the vaccinated group, compared with the unvaccinated one, the researchers found.

But the risks were even higher among those who had contracted the virus. There were an extra
11 cases of the condition for every 100,000 people who had been infected with the coronavirus,
compared with those who had not.

The study provides critical context for understanding the risks and benefits of vaccination, said
Dr. Brian Feingold, an expert on heart inflammation in children at the UPMC Children’s Hospital
of Pittsburgh who said he fields calls from parents who are concerned about the myocarditis risk.

“And nobody’s blowing that off, but I think you just have to look at that in context,” he said.
“Those risks related to Covid are higher than the risks related to the vaccine.”

In addition to myocarditis, coronavirus infection was also associated with an increased risk of
heart attacks, irregular heart beat, blood clots in the lungs or legs, kidney injury and bleeding inside
the skull. For every 100,000 infections, there were an extra 25 heart attacks and 62 cases of blood
clots in the lungs, for instance.

“When you try to make your decision on whether or not you should take the vaccine, one of the
things to ask is not only what are the potential adverse events associated with taking the vaccine,
but also what am I risking when | think about Covid-19 as the other option,” Dr. Balicer said.

Although the study is reassuring, it is important to continue collecting data on the myocarditis
risks in young males in particular, scientists said.

“But we’re at this red hot moment,” said Dr. Sean O’Leary, a pediatric infectious disease expert
at the University of Colorado Anschutz Medical Campus. “This is what we’ve got, and the benefits
still consistently appear to greatly outweigh the risks.”

In one recent study, which has not yet been published in a peer reviewed journal, researchers
calculated that 12- to 17-year-old boys were about six times as likely to develop myocarditis after
infection with the virus than after receiving one of the mRNA vaccines.
https://www.nytimes.com/2021/08/25/health/covid-myocarditis-vaccine.html
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