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COVID 19: DRDO’s Contribution
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Ministry of Defence
Tue, 04 May 2021 6:26PM

DRDO to install five Medical Oxygen
Plants in Delhi & Haryana

Equipment arrives at AIIMS & RML Hospitals in New Delhi

In order to tackle the surge in Covid-19 cases & subsequent requirement of oxygen, PM-Cares
has allocated funds for the installation of 500 Medical 3 '
Oxygen Plants across the country. These plants are
planned to be set up within three months. Defence
Research and Development Organisation (DRDO),
through its industries, is setting-up five Medical Oxygen
Plants within the first week of May in and around Delhi.
These are to be installed at AIIMS Trauma Centre, Dr
Ram Manohar Lohia Hospital (RML), Safdarjung
Hospital, Lady Hardinge Medical College and one at
AIIMS, Jhajjar, Haryana. As per schedule, two of these
plants reached Delhi on May 4, 2021 and are being
installed at AIIMS and RML Hospitals respectively. These have been supplied by M/s Trident
Pneumatics Pvt. Ltd., Coimbatore which is the technology partner of DRDO and has been given an
order of 48 plants. Order of 332 plants have been placed with M/s Tata Advanced Systems Limited
and the delivery will start from mid—May. The delivery schedule is being monitored very closely to
deliver before the plants time. Sites are being prepared at each hospital in parallel.

These Medical Oxygen Plants are designed for a flow rate of 1,000 litres per minute (LPM). The
system can cater to 190 patients at a flow rate of 5 LPM and charge 195 cylinders per day. The
Medical Oxygen Plant (MOP) technology has been developed by DRDO based on the On-Board
Oxygen Generation for LCA, Tejas. These plants will overcome the logistics issues of oxygen
transportation and help the COVID-19 patients in emergency. CSIR has also ordered 120 MOP
plants through its industries.
https://www.pib.gov.in/PressReleasePage.aspx?PRID=1715960
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Centre to set up 581 PSA oxygen plants across
India; DRDO to install 5 plants in Delhi

Union Minister Nitin Gadkari said on Tuesday that the central government will set up 581 PSA
oxygen plants across India. In addition, the DRDO is installing five oxygen plants in and
around Delhi to tide over the surge in Covid cases and shortages faced by hospitals
By Abhishek Bhalla, Manjeet Negi

New Delhi: Around 581 Pressure Swing Adsorption (PSA) medical oxygen plants will be
installed across the country, said Union Minister Nitin Gadkari. The NHAI and Ministry of Road
Transport will be the nodal agency responsible for setting up these plants, he added.

"Our engineers will work with the doctors to ensure oxygen supply to needy patients. Like
record speed in roads, we will construct infrastructure at record speed to save the life of every
Indian,"” Nitin Gadkari said.

With Delhi witnessing an unprecedented
surge in daily Covid-19 cases, hospitals across
the national capital continue to grapple with an
acute shortage of medical oxygen. In view of = ﬂ;
the increased need for an uninterrupted supply r_g‘v l—\;
of medical oxygen, the central government on
Tuesday decided to install five additional
medical oxygen plants in the national capital. - e ---'""

Dr Harsh Vardhan, Union Minister of -
Health & Family Welfare, chaired a high-level Installation of oxygen plants at at AIIMS and Safdarjung
meeting in Apl’il to address the issue of oxygen 'T/Iosp_itals is_ expected to be completed tonight. (Photo:

.. . 4 anjeet Negi)
supply. The decision was taken to install five
PSA Oxygen plants by DRDO at different hospitals in the city to ensure adequate and
uninterrupted supply of oxygen for effective treatment of severe Covid-19 patients.

Accordingly, the Defence Research and Development Organisation (DRDO) is aiming to set up
five oxygen plants in and around Delhi within the first week of May. These are to be installed at
AIIMS Trauma Centre, Dr Ram Manohar Lohia Hospital (RML), Safdarjung Hospital, Lady
Hardinge Medical College and one at AIIMS, Jhajjar, Haryana.

Delhi gets two oxygen plants

Two medical oxygen plants to be set up by DRDO in Delhi hospitals reached the national
capital on May 4 and are being installed at AIIMS and Safdarjung Hospitals, respectively.
Installation at both sites is expected to be completed by Tuesday night. Accordingly, oxygen
supply to patients will begin tomorrow.

Three more oxygen plants will be installed this week, two in Delhi in RML and Lady Hardinge,
and one at AIIMS in Haryana's Jhajjar.

Oxygen plants to be set up under PM-cares fund

This is part of the central government’s plan to have 500 medical oxygen plants installed across
the country within three months under the PM-CARES fund.

Defence Minister Rajnath Singh said in a tweet on Tuesday, “In order to tackle the surge in
COVID-19 cases & subsequent requirement of oxygen, PM-CARES has allocated funds for the
installation of 500 Medical Oxygen Plants across the country. These plants are planned to be set up
within three months.”
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DRDO is setting-up five Medical Oxygen Plants within the first week of May in and around
Delhi. These are to be installed at AIIMS Trauma Centre, Dr Ram Manohar Lohia Hospital
(RML), Safdarjung Hospital, Lady Hardinge Medical College and one at AIIMS, Jhajjar, Haryana.

These oxygen plants are designed for a flow rate of 1,000 litres per minute (LPM). The system
can cater to 190 patients at a flow rate of 5 LPM and charge 195 cylinders per day. These plants
will enable hospitals to overcome the logistical issues issued with the transportation of medical
oxygen and help critical Covid-19 patients. CSIR has also ordered 120 MOP plants for its
industries.

These have been supplied by M/s Trident Pneumatics Pvt. Ltd., Coimbatore, which is the
technology partner of DRDO and has been given an order for 48 plants. The order for the
remaining 332 plants has been placed with M/s Tata Advanced Systems Limited and the delivery
will start from mid-May.

https://www.indiatoday.in/coronavirus-outbreak/story/delhi-gets-2-oxygen-plants-3-more-to-install-delhi-
haryana-1798867-2021-05-04

THE TIMES OF INDIA
Wed, 05 May 2021

Delhi: DRDO begins installing oxygen
plants at AIIMS, RML hospital

By Rajat Pandit

New Delhi: Two of the five medical oxygen plants to be set up in and around Delhi by DRDO
and its industrial partners are now being installed at the AIIMS Trauma Centre and RML Hospital.

The other plants at the Safdarjung Hospital, Lady Hardinge Medical College and AIIMS, Jhajjar
(Haryana) will also be set up this week. “These medical oxygen plants (MOPs) are designed for a
flow rate of 1,000 litres per minute (LPM). The system can cater to 190 patients at a flow rate of 5
LPM and charge 195 cylinders per day,” said a DRDO official on Tuesday.

The five MOPs are part of the overall plan to
establish 500 such plants at hospitals in different
parts of the country within the next three months
from the allocations made by the PM Cares
Fund, as was announced by defence minister
Rajnath Singh earlier.

The equipment for the two plants at AIIMS
and RML, which has been supplied by the
Coimbatore-based Trident Pneumatics Pvt Ltd,
reached the Capital on Tuesday.

The MOP technology, which was developed by DRDO for on-board oxygen generation for the
indigenous Tejas fighter, has been transferred to Trident Pneumatics and the Bengaluru-based Tata
Advanced Systems Limited.

While Trident Pneumatics has been given an order for 48 plants, Tata Advanced Systems is to
manufacture 332 plants. “The delivery schedule is being monitored very closely to ensure the
plants are ready in time. Sites are being prepared at the hospitals in parallel,” said the official.

“These plants will overcome the logistical issues of oxygen transportation and help Covid-19
patients in emergency. CSIR has also ordered 120 MOPs through its industries,” he added.

The MOP technology is capable of generating oxygen with 93+3% concentration, which can be
directly supplied to hospital beds or can be used to fill medical oxygen cylinders. “It utilizes
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pressure swing adsorption (PSA) technique and molecular sieve (Zeolite) technology to generate
oxygen directly from atmospheric air,” said the official.

“MOPs have already been installed at some of the Army sites in the north-east and Ladakh. The
plant complies with international standards like 1SO 1008, European, US and Indian
pharmacopeia,” he said.

https://timesofindia.indiatimes.com/india/delhi-drdo-begins-installing-oxygen-plants-at-aiims-rmi-

hospital/articleshow/82390438.cms
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https://www.abplive.com/news/india/drdo-oxygen-plants-at-aiims-and-rml-will-start-working-by-thursday-
corona-virus-ann-1910173
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DRDO & 3fdasid vdTe # g9l a1 BIse Cold HI
SFeTelsil, 1 fAde & a9 1000 ofiex sfaastT

T et 3N BT garseT (A For 500 FiFdiatT 797 # &
39 TITEld a% feell ¥ 38-A1d ara sitewstia aI7 Tfa #Fam/
By Raghavendra Shukla
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a5 Redll; FRIGT FIa & W F HifFAST T fFedd & I SIRIT o 57 FATAT F
g & AT Agcaqol ggar A 31 W@ IqEue AR R wred (mEem) dew FR 63
7 Age ¥ RAF e 7=t & & 500 Jfaaser coaic o # ARy H g1 FoE F Farfa,
T WIS A T & AAT F dow asE A § geaArT i 75w F1 wern o
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I & dow a3t A F v W awedh ReEfa #fr 8, Oadr 7eg @ fae &
A1 AHifFaST ke FAT o7 Fhar g1 WA F N3RA F HiFweT cAiey F sl dFHA
HT FEAATA AT ST W 81 39 SINT voieq & Ade & wd oR dfiew sdfFase &
3UTeA FY WHA| a1 & BF 30 g 1 o F voie WY qgHsA § A q= @ B
qafa HRA & HATET dGEE & SATH # $H aFelld HT SEIAT T ST g
93 yfarra |igar ara JifFas
o= waew &1 AT HIREE FT W § T8 93% Figar el AfFaes AR FEh, TR
T 70T Y @ S aFem SIRA F rewar S Fodrer W A qam F A FAF w3
¥ IR goar erer vsars Rverw fRAfiRs ik gsde ~piftsw wizae Rfts & 380 ware
AIET gl
feeeh & Tula e wga arer aew
U IeTaT MUHAHEAR 3g@@T @ 120 §IF HMU a0 §| 37 aarm F gga 5 vdie
et & Taia e Swar, Bad § & e 3R IRTATE IEgae # wfda e o1 @
gl garT fF 500 3FfFASIeT tole & X F HAo-3A9r el & vfia o o 3=
i T AT H dllesT &¥ el 7 7 ¥ 7 UF o TUg fmar e
Ta1 & F AU F FRAT IRRA FFAVT T g d6T T W §1 FHAT AN F1 F&qT q64
¥ H§ T H JTUAel H A, FHY ganst, 3w AR a5 A FAY g =Y F 8w
AT & gl 5 a7 FEEA & Fafaw 5 @FEA H § A F 3URON A @Y AAAGR H
feeelt g T SR wFE qUT IRTACE IFTA F FIA TR R ST W@

https://navbharattimes.indiatimes.com/india/tejas-fighter-aircraft-technology-in-oxygen-plants-to-be-made-
by-drdo-across-country/articleshow/82393260.cms
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@d3: DRDO &7 500 &% qrdll HIfds
giiged dIR, 3imsr ¥ ot fFe smeer 7t

TGTF & RIeaaiA [PIa 50 IF9dred FT TRT AfFa

e At N argdar & sived N ARFT ErE @
dGAS: TAUE @5 (Lucknow) H F1f3s THfAal & dgadv sl & Qv adie g Rua
ey RAeq & HIRAM (DRDO) # AR @ 500 I3 FqTam FfAs 39T Y& &
ST | 3Eqarer # 3msr § #AJaI wr o7t frar Smeam) e vy T a€ire Avead @ 59
P ITTarar FT YARH FET| eI T Ry ot Ieqarer it q3ma & §AT
Alsrg W@ nlpnnl
AT & FH TT THER F FAANRE!
* o=
qT@AF F fAeqasr ua @ Ieqde 1
AR AfTF gNE Far IR aAAT F slFed
3k ARFT T @A T AdwEe F
FHA TsT TWHR & HATRE & Fa &
gl 3H AT # ISEeeE & AeTA A
ICU 3R dReee arer 93w 3R HegEs X & IR # s/aed & ganT aa fawar smeem
gsft 500 A=Y 9X 3iTFASIeT FT SIoH
RS ANST & g a7 & AT DRDO I % ¥ R f&T v 500 gk :RAS
FYceT & 4 g IR FIF 3a8 93 T gaear 1 7€ &1 2 g & General Ward &Y
e F 7 T A ad  F ICU & I3 F1 SAoe R I B ISR F FATw, Seie
arg # FRT 7S F AT F 350 95 g€ AT §| ICU ¥ H kA F @y 150 I3 AR
fhu arw &1 @Y 500 ¥ 9T Oxygen T SASH fhaT AT &1
14 afitss Rfecar sfsRar ff FA8 afsa
Tt TFR A 14 aRkss Rfrcar sfFRat & Fa8 afsa Hr &1 w@wr o1 F srer R
IRt # FAN F anfde Far T #
FUT Ty # TRT 100 93 & 3RFes Fifag giftaea &1 Arwndor
FEgFA At IReATT F FAeEArR F AR qE@as Pya Faw FEae & wnfa 100
IT ¥ RFes FfYs gRYecaT F1 ASNOT FATN 39 T W 3 RAfFcaeT 1 Adeor
frar 3kt srevarer & At & v svasy gt fr SEER wea #i

https://zeenews.india.com/hindi/india/up-uttarakhand/lucknow/lucknow-drdo-500-bed-covid-hospital-is-
ready-patients-will-be-admitted-from-today-cm-yogi-rajnath-singh-pcup/895430
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By Saurabh Chakravarty
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areflaror AT gfad fus rrarer A Farn & divay # g9 W@ AR FfAE v
F FAFA e FETaT & THINEH F A AT AT §1 FoAFAT A FEe kA o F=
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60 HYHE FTH §IT T
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IEadrer H Fa 60 Frag FH QU F faAr §1 A¥ 40 frag Fo 9§ OR gw9HT 0
W o Jwem FF F gafad A Y FJ@a F§ [Qr OFar # SaEE F et &
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A @ @ Iew ¥ wRARTRE dRE, i I, sEed TEss, sg8 & it gem
SHF INATET dgal & fov qifder Y cgaear i e ot alErew g @Y € e
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https://www.jagran.com/uttar-pradesh/varanasi-city-drdo-temporary-covid-hospital-to-be-built-in-bhu-will-
pay-rs-6-crore-monthly-for-electricity-varanasi-up-news-21615709.html
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Div Com visits DRDO 500-bedded
Covid hospital site

Budgam: The Divisional Commissioner (Div Com) Kashmir, Pandurang K Pole today visited
Reshipora village in Budgam district to take stock of ongoing construction work of DRDO 500-
bedded Covid hospital. -

The Div Com was accompanied by
Deputy Commissioner Budgam, Shahbaz
Mirza, CE PWD, CE PHE, divisional heads
or various departments, a team of DRDO
headed by Additional CE, (Scientist- E)
Ravindra Kumar, ADC Budgam, Tehsildar
Budgam, DD Health Services Kashmir and
other concerned were also present on the
occasion.

) ] Div Com taking stock of ongoing construction vvork of DRDO 500
The Div Com said that work on the bedded Covid hospital.

project is to be completed within 35 days’ time duration and the hospital will have a facility of 125
beds as intensive care units and rest of the beds shall have oxygen supply facility.

The construction shall also include 50- double room accommodation facility for doctors and
paramedics staff. The construction is coming up on the 72 kanals of land and the earthwork on the
approach road has also been completed.

During the visit, the Div Com directed concerned officers to ensure supply of electricity and
water facility is made available on war footing, besides developments of approach and interior
roads with metal work and construction of 4 number of Culverts within a week’s time be also
completed.

He emphasized carrying out the ground levelling work and extracting tree roots before Monday.
Health authorities were directed to ensure timely deployment of doctors as well as paramedical
staff for smooth functioning of the hospital to ensure better Healthcare facilities to the Covid
patients.

The Div Com was apprised that the hospital shall be constructed with pre-engineered thermal
insulated material having life of more than 25 years. DRDO team informed that the material and
piling work shall be started by Monday and the project, having the facility of sufficient oxygen
store shall be completed in time.

Meanwhile, speaking to the media, the Div Com said that the facility shall be turned into a full-
fledged hospital later also once the Covid dies down.

He said that there is sufficient supply of oxygen available at all hospitals as an audit is being
conducted to check out supply of oxygen is going smoothly and there is no leakage or mussy use of
the same.
https://www.dailyexcelsior.com/div-com-visits-drdo-500-bedded-covid-hospital-site/
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Uttarakhand govt releases Rs 40 crore
to DRDO for 2 temporary Covid hosps

By Kautilya Singh

Dehradun: The state government on Tuesday released Rs 40 crore to Defence Research and
Development Organisation (DRDO) for establishing two temporary 500-bed Covid hospitals in
Kumaon and Garhwal. The makeshift hospitals will be set up in Haldwani and Rishikesh.

In other major decisions, the state has released Rs 140 core for MLALAD funds so legislators
can carry out development works in their constituencies and IAS officer Senthil Pandiyan has been
appointed the nodal officer for mental health and post-Covid stress management.
https://timesofindia.indiatimes.com/city/dehradun/uttarakhand-govt-releases-rs-40-crore-to-drdo-for-2-
temporary-covid-hosps/articleshow/82393458.cms

UNI  United News of India

A'_cgié‘gcv India’s Multi Lingual News Agency
Wed, 05 May 2021

HSL contributes Rs 10 Lakh to DRDO for
setting up 500-bed COVID hospital in Lucknow

Visakhapatnam, May 4 (UNI) Hindustan Shipyard Limited (HSL), which also been actively
doing its bit towards India’s anti-COVID-19 efforts, has contributed Rs 10 Lakh from its
Corporate Social Responsibility (CSR) funds to Defence Research and Development
Organisation (DRDO)for setting up a dedicated 500-bed COVID hospital in Lucknow of Uttar
Pradesh.

The second wave of the COVID-19 has hit the entire country and it is battling against the deadly
virus.

In view of the surge in COVID Cases, the entire country is united to strengthen its health
infrastructure on a war footing to battle against this pandemic.

In a release here on Tuesday, HSL said under its CSR initiatives, it is also supplying oxygen filled
cylinders to the designated COVID hospitals referred by district administration.

About 50 cylinders have been supplied to Siddhartha Hospital which is declared as a Covid-19
Hospital by Visakhapatnam District Administration.

http://www.uniindia.com/hsl-contributes-rs-10-lakh-to-drdo-for-setting-up-500-bed-covid-hospital-in-
lucknow/business-economy/news/2386975.html
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Wed, 05 May 2021
Rolls-Royce partners with Hindustan
Aeronautics for warship engines

The partnership will provide packaging, installation,
marketing and services support for the MT30 engine
By Ajai Shukla

New Delhi: Hindustan Aeronautics Limited (HAL) and Rolls-Royce signed a memorandum of
understanding (MoU) on Tuesday to establish a support system in India for the highly regarded
Rolls-Royce MT30 marine engines. 3 W\)

The HAL-Rolls-Royce partnership will provide
packaging, installation, marketing and services support for
the MT30 engine, creating a business case for the Indian
Navy to consider using the engine for powering and
propelling its warships.

The Indian Navy, one of the world’s major warship
builders, has not used the MT30 for even a single warship.
Most Indian frigates and destroyers are propelled by
Ukrainian Zorya turbines or by American General Electric
LM-2500 gas turbines.

The MT30 engine, however, powers the world’s most sophisticated warships. It gives the US
Navy’s Littoral Combat Ship, USS Freedom, the ability to move at 40 knots, or 75 km per hour. It
also powers the US Navy’s all-electric Zumwalt class destroyers and propels the Royal Navy’s two
new aircraft carriers: Her Majesty’s Ship (HMS) Queen Elizabeth and HMS Prince of Wales.

The British government has been actively lobbying New Delhi to power the Indian Navy’s
second indigenous aircraft carrier (IAC-2), INS Vishal, with the MT30 engine.

Like the two British carriers, for which Rolls-Royce has already tailor-made a propulsion
package, INS Vishal will be a 65,000-tonne vessel that embarks 55-60 aircratft.

Rolls-Royce points out that seven major ship types have chosen propulsion solutions based on
the MT30 turbine. These include South Korea’s Daegu-class frigates, the Royal Navy’s Type 26
City-class frigates, the Australian navy’s Hunter-class and the Canadian navy’s Surface Combatant
programmes.

“The Italian Navy’s future flagship, the Landing Helicopter Dock, will be powered by two
MT30s. Japanese Maritime Self-Defense Force’s new 30FFM frigates will also be powered by
MT30,” states the Rolls-Royce’s website.

Rolls-Royce is famous for its aerospace and land system engines, but the company’s marine
engines division is also a major money earner. So far, Rolls-Royce and HAL have collaborated
mainly in building the Adour aero engines that power the Jaguar fighter and Hawk advanced jet
trainer.
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“Rolls-Royce has a shared history of successful collaboration with HAL in defence aerospace,
and we are proud to strengthen our valued partnership to work together for the MT30 naval gas
turbine,” said Tom Bell, President, Rolls-Royce Defence.
https://www.business-standard.com/article/economy-policy/rolls-royce-partners-with-hindustan-
aeronautics-for-warship-engines-121050401281 1.html

Tae EcoNnomic TIMES

Wed, 05 May 2021
Amidst Covid, Army worked on mammoth
explosives clearance drive billed as
biggest since WWII

By Manu Pubby

Synopsis
Bomb disposal teams of the Pulgaon based Central Ammunition Depot were tasked with
clearing stockpiles of seized explosives and dangerous scrap material, following the Beirut port
explosion last year, which raised awareness about the danger of such materials at yards close to
inhabited areas.

Amidst the Covid 19 crisis, the Army has worked overtime since January this year to complete a
mammoth explosives clearance drive, which is being billed as the largest such exercise undertaken

since World War 11. -l
ET Bureau

Bomb disposal teams of the Pulgaon based
Central Ammunition Depot were tasked with
clearing stockpiles of seized explosives and
dangerous scrap material, following the Beirut port
explosion last year, which raised awareness about
the danger of such materials at yards close to
inhabited areas.

ET has been told that that post the Beirut
incident, the ministry of home affairs approached
the department of military affairs for assistance in
neutralising and clearing seized explosives strewn
across urban centers like Mumbai, Jaipur, Jodhpur, Kanpur and the port towns of Kundla and
Mundra.

The fear was that seized explosive material, a lot which had been illegally imported from war
torn countries as part of metal scrap could pose a risk to populated areas. A lot of scrap metal had
reached Indian shores in recent years, specially from conflict hit middle east and had been placed at
dump yards after inspections.

After the Department of Military Affairs was approached in December last year, the bomb
disposal teams from Pulgaon were pressed into action for an urgent clearance mission for
Explosive Remnants of War (ERW) and Unexploded Ordnance (UXOs), some of which had been
lying at yards for over three decades.

Small squads of explosives experts were deployed by the army to first identify and segregate the
threats, followed by which the dangerous explosives were moved from various locations to
Pulgaon. “Each team worked round the clock to painstakingly scan through each of the extremely
deteriorated Shells, Rockets, Bombs Grenades, Mortars and other innumerable War Scrap and
carefully segregate all those with explosive content left in them and neutralize them
simultaneously,” sources said.
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The task was specially challenging as decades of storage had resulted in accumulation of dirt
and mud on scrap material, making identification and transport extremely difficult. Also, a lot of
the ammunition was of Gulf and NATO origin, making it very different from the explosives used
in India on which soldiers have expertise.

“The teams carefully handled and scanned through more than 1600 Metric Tons of War Scrap
with their bare hands. They were then able to segregate, and make safe for transport, the most
dangerous of the scrap which had a very high content of RDX and TNT,” source said.

Alarmingly, the teams found over 2,500 kgs of RDX and TNT during the clearing exercise,
which could have resulted in substantial damage to the urban population in the vicinity. The city
most at danger was Mumbai and was given the highest priority during the mission. The clearing
phase of the operation was completed last month but a big task remains ahead as the final disposal
of the explosives is to take over during the next few months at Pulgaon.

https://economictimes.indiatimes.com/news/defence/amidst-covid-army-worked-on-mammoth-explosives-
clearance-drive-billed-as-biggest-since-wwii/articleshow/82390618.cms

O Hindhustan Times
Wed, 05 May 2021

India, UK agree on technology collaboration
for combat aircraft

India, UK agree on co-production of military hardware;
technology collaboration for combat aircraft

New Delhi: In a major move, India and the UK on Tuesday vowed to expand bilateral defence
cooperation, including through technology collaboration in developing combat aircraft and
complex weapons, during a virtual summit between Prime Minister Narendra Modi and his British
counterpart Boris Johnson.

A 10-year roadmap unveiled at the summit for
boosting overall India-UK ties mentioned that the
two countries will strengthen cooperation to take
"decisive and concerted actions™ against globally
proscribed terrorists and terror entities.

In the talks, the two sides also agreed to
increase maritime co-operation while India invited
the UK's liaison officer to the Indian Navy's
information fus_,io_n centre, a key facility that keeps Prime Minister Narendra Modi and his UK counterpart
a hawk-eyed vigil on developments and movement goris Johnson in a virtual summit.(PTI)
of ships in the Indian Ocean region.

A 10-year roadmap unveiled at the summit for boosting overall India-UK ties mentioned
broadening dialogue on "combat air collaboration to determine how the UK can support India's
ambitions for their light combat air MK2 programme".

"Both prime ministers agreed to deepen their defence and security cooperation through the
India-UK defence and international security partnership framework and welcomed the finalisation
of the new logistics MoU," said a joint statement on Modi-Johnson talks.

It said the two leaders agreed that there is a promising new era ahead for India-UK collaboration
on key military technologies including combat aircraft, maritime propulsion system and complex
weapons, harnessing the strengths of Indian and British industries, government laboratories and
academia.
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The statement said such collaborations will help in delivering the next generation defence and
security capabilities through co-development and co-production.

Joint Secretary in the Europe West division in the Ministry of External Affairs Sandeep
Chakravorty said at a media briefing that the two sides discussed co-development and co-
production of military hardware.

"They agreed to increase maritime co-operation, inviting the UK's Liaison Officer to India's
information fusion centre, establishing an annual India-UK maritime dialogue and strengthening
operational coordination," the statement said.

"During the deployment of the UK's Carrier Strike Group in the Indian Ocean Region in 2021,
they agreed to hold joint exercises that will deepen cooperation in a region of critical strategic
importance to both countries,” it said.

The 10-year roadmap said India and the UK will work in a strategic partnership to strengthen
efforts to tackle cyber, space, crime and terrorist threats and develop a free, open and secure Indo-
Pacific region.

"Our shared interests will underpin greater cooperation in multilateral fora where a strengthened
UK India relationship will build understanding among diverse partners on international security
and will help set global rules for cybersecurity and space taking into account their respective
interests,” it said.

It also mentioned that the two sides will aim to further enhance cooperation to promote
international security and stability in cyberspace including through bilateral cooperation on critical
national infrastructure, healthcare and vaccines.

The joint statement said both leaders reiterated their full support to a free, open, peaceful and
secure cyberspace and agreed to strengthen cooperation through an enhanced India-UK cyber
security partnership to tackle growing cyber threats.

"They affirmed their shared vision of an open, free, inclusive and rules-based Indo-Pacific
region, underpinned by respect for territorial integrity and sovereignty, rule of law, transparency,
freedom of navigation and overflight in the international seas, unimpeded lawful commerce, and
peaceful resolution of disputes,” it said.

https://www.hindustantimes.com/india-news/india-uk-agree-on-technology-collaboration-for-combat-
aircraft-101620172808260.html
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China undertaking special recruitment drive for
ethnic Tibetans amid border standoff with India

China's People's Liberation Army (PLA) is for the first time forming exclusive military
formations manned by ethnic Tibetans.

India's external and military intelligence officials told IANS that senior PLA officials are
touring specific areas of Tibet to raise the Tibetan-only force.

But they said that most of the recruits are mixed Tibetans -- mostly children of Tibetan mothers
and Han Chinese fathers or otherwise.

Most of them are children of ex-PLA Han Chinese
soldiers who got married to Tibetans, intelligence
officials said.

PLA officers based in Lhasa have been to Ngari
Prefecture in the far west of Tibet Autonomous Region
(TAR) and then to the border county of Zanda or
Tsamda County to recruit for the Special Tibetan

Army Unit.
Th it t i b in Feb d People’s Liberation Army soldiers show off their
€ recrurtment rallies began In rFepruary and are o in eijing, China (Feng Li/Getty Images)

still continuing.

"It is a fairly long process because the security vetting process after the initial selection on the
basis of a tough physical and 1Q test is very extensive,” said an intelligence official monitoring the
process.

He said the Chinese authorities are keen to ensure that no anti-Beijing Tibetan sneaks into the
force. "So not only are Tibetan localities with a history of protest against Beijing's rule
scrupulously avoided, but past records of individual recruits even in the most secure places are
screened extensively," the official said, but on condition of anonymity for obvious reasons.

The PLA also carried out a phased recruitment drive in Lhasa to induct many Tibetans.

The plan is to raise a four battalion force initially for special operations on the lines of India's
secretive Tibetan force, the Special Frontier Force or SFF.

The SFF was raised in 1960s by Major General Sujan Singh Uban, a legendary expert in
irregular warfare, for special operations inside Tibet in the event of a conflict with China.

During last year's Ladakh standoff, the SFF commandoes unleashed take-and-hold operations on
some unoccupied heights around Pangong Tso which finally forced the Chinese to settle on a
mutually agreed pullback.

The SFF's success and the ease with which these Tibetans negotiated the icy heights on the
Himalayas convinced PLA commanders they would do better than Han Chinese troops.

"These new recruitment drives are happening because units with Han Chinese troops are
suffering serious health problems such as severe mountain sickness and high altitude pulmonary
edema," said an Indian medical service expert in high altitude sickness.

According to PLA Daily, China's military has framed guidelines to help troops serving in Tibet
save themselves from altitude sickness.

In the 2 million plus PLA, only 3,000 to 4,000 Tibetans serve at the moment.

"So this recruitment is significant,” said Lt Gen J.R. Mukherjee, former Chief of Staff in India's
Eastern Army.

He told IANS the Chinese have been looking to recruit both Tibetans and Nepali Gurkhas.
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"They have failed to get Gurkhas because they are tied to the Indian army for historical and
emotional reasons, so they have to find Tibetans because an average Chinese soldier cannot match
our boys in the high Himalayas physically," Mukherjee said.

(This news has been published via a Syndicated feed. Only the headline is changed.)
https://swarajyamag.com/news-brief/china-undertaking-special-recruitment-drive-for-ethnic-tibetans-amid-
border-standoff-with-india

Science & Technology News
Wed, 05 May 2021

Laser light makes a comeback (literally)

Straight-line constant-speed propagation in free space is a basic characteristic of light. In a
recent study published in Communications Physics, researchers from Osaka University discovered
the phenomenon of reciprocating propagation of laser pulse intensity in free space.

Spatiotemporal couplings have been recently used to produce light with tunable group-velocity,
direction, and trajectory in free space. For example, the flying focus (a moving laser pulse intensity
in the extended Rayleigh length), where longitudinal chromatism and temporal chirp are combined
to control the spectrum-dependent focus-separation in space and spectrum-dependent pulse-
location in time, respectively, has arbitrarily tunable propagating group-velocity and direction in
space and time.

However, in the previous result, the
flying focus can only propagate along a
certain direction either forward or
backward, although the propagating group-
velocity can be freely controlled.

In this study, by dramatically increasing
the Rayleigh length in space and the
temporal chirp in time, the newly created
flying  focus propagates along a
reciprocating straight-line trajectory in free
space. A clear reciprocating flying focus _ _ _ _ —
with a high spatial resolution s also e f e pronseaton of e e e
possible by further increasing the temporal
chirp.

"The newly created flying focus propagates along the longitudinal axis first forward, then
backward, and lastly forward again, showing a reciprocating straight-line trajectory in space and
time. The forward-propagating velocity is the light speed in the vacuum, while the backward-
propagating velocity is subluminal," explains corresponding author Zhaoyang L.i.

This intriguing phenomenon changes the traditional understanding of light propagation and may
be applied in both fundamental and applied physics.

"For example, in our radiation pressure simulation, it can produce an on-axis reciprocating
trapping or pushing force for a small or big sphere, respectively, in the Rayleigh scattering
regime," says Zhaoyang L.i.

The article, "Reciprocating propagation of laser pulse intensity in free space,” was published in
Communications Physics.
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More information: "Reciprocating propagation of laser pulse intensity in free space,” Communications
Physics (2021). DOI: 10.1038/s42005-021-00590-8

Journal information: Communications Physics
https://phys.org/news/2021-05-laser-comeback-literally.html

Wed, 05 May 2021

Photonics research harnesses the power of light

By Gary Polakovic

In a lab at USC, Mercedeh Khajavikhan engineers new structures that change the shape of light
as it is transported. She creates groundbreaking structures in a field of science called photonics.
Her work is important because it affects many things used in daily life, including lasers for imaging
and sensing, fiber optic cables for advanced communications and computer chips to increase
processing capabilities to a level earlier generations couldn't have dreamed of.

We caught up to Khajavikhan, the IBM Early
Career Chair and associate professor of electrical
and computer engineering at the USC Viterbi
School of Engineering, to talk about the project her
team is working on.

What do you work on?

Our lab conducts research that combines
cutting-edge theories in mathematics and physics
with photonics to create new engineering designs
that shape light in ways we couldn't do without

marrying the two fields.
: : Mercedeh Khajavikhan is the IBM Early Career Chair

?
What I.S ph_otonlcs.. ) . and associate professor of electrical and computer
Photonics is a relatively new field of science engineering at the USC Viterbi School of Engineering.

that's about 100 years old. It is all about light: new Credit: USC Photo/Ben Paul

types of lasers, holographic streams, light that transmits information, different ways to project light
and use it across structures. It's about changing structures at the limits of optics, that everything
should be symmetrical. If you get past that, then you get new opportunities to make light move
more efficiently than standard lasers.

What is an "active photonic system'?

Active photonic systems are materials used to manipulate light, and they are more important to
modern life than people realize. In medical devices, they might be used to improve sensing and
data collection. When implemented in semiconductors, they greatly increase computing power.
They play an important role in navigation, where photonic gyroscopes provide improved GPS
capabilities. Light can even be manipulated for optical data transmission. In fact, some new forms
of twisted light beams could make the speed of our current fiber optics totally obsolete.

What kind of companies are interested in this research?

Photonics plays an important role in so many technologies, so you can imagine lots of industries
are interested; everything from communications, transportation and defense, to entertainment,
health, and manufacturing. It's hard to imagine many areas of engineering that don't benefit directly
from photonics research. Any industry you can think of would directly benefit from smaller,
smarter, more programmable technology—photonics is essential to that.

One particular area that stands out is semiconductor manufacturing. Today, the United States is
at risk of falling behind our competitors—with great implications for our economy and security.
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What is your goal in research?

To move the frontiers of science. What interests me most is gaining knowledge because
knowledge is a wonderful thing. I like the challenge, and photonics is a field where you can press
the limits to make non-symmetrical light—how much you can deform its structure and yet keep its
shape.

What led you into engineering instead of traditional physics?

| wanted to be a physicist, but my dad said to study engineering because otherwise you'll end up
as a high school teacher. By working in electro-physics electrical engineering, we are able to make
real-world applications. USC is a good place for this because there are lots of faculty.

What's your latest research about?

We published a paper in Nature Physics that shows how we built a never-before-seen shape of
light. Creating a new shape of light can be thought of as something like writing a new algorithm or
a new piece of computer code; it has the potential to lead to any number of technological advances,
depending on how creative the engineer is. It's possible our light form, and others like it, will one
day help change the nature of communications, computing, transportation or any number of other
industries society relies on every single day.

The better we get at building these materials, and the more creatively we think about them, the
more we can do. You might think about photonic systems as something like Legos. You can build
a lot of amazing things with Legos, even though the pieces only connect to each other on two sides
and always in the same way. But if one day you invented pieces that were able to connect on all
sides and move around and change color, you'd be able to do things you never previously
imagined. That's what I love about photonic systems—each new structure we design and each new
material we build opens up previously unimagined possibilities.

More information: Yuzhou G. N. Liu et al. Gain-induced topological response via tailored long-range
interactions, Nature Physics (2021). DOI: 10.1038/s41567-021-01185-4

Journal information: Nature Physics
https://phys.org/news/2021-05-photonics-harnesses-power.html

Wed, 05 May 2021

Complex shapes of photons to boost
future quantum technologies

As the digital revolution has now become mainstream, quantum computing and quantum
communication are rising in the consciousness of the field. The enhanced measurement
technologies enabled by quantum phenomena, and the possibility of scientific progress using new
methods, are of particular interest to researchers around the world.

Recently two researchers at Tampere University, Assistant Professor Robert Fickler and
Doctoral Researcher Markus Hiekkamaki, demonstrated that two-photon interference can be
controlled in a near-perfect way using the spatial shape of the photon. Their findings were recently
published in the prestigious journal Physical Review Letters.

"Our report shows how a complex light-shaping method can be used to make two quanta of light
interfere with each other in a novel and easily tuneable way," explains Markus Hiekkamaki.

Single photons (units of light) can have highly complex shapes that are known to be beneficial
for quantum technologies such as quantum cryptography, super-sensitive measurements, or
guantum-enhanced computational tasks. To make use of these so-called structured photons, it is
crucial to make them interfere with other photons.
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"One crucial task in essentially all quantum technological applications is improving the ability
to manipulate quantum states in a more
complex and reliable way. In photonic
quantum technologies, this task involves
changing the properties of a single photon as
well as interfering multiple photons with each
other;" says Robert Fickler, who leads the
Experimental Quantum Optics group at the
university.

Linear optics bring promising solutions
to quantum communications

The  demonstrated  development s
especially interesting from the point of view of
high-dimensional quantum information Conceptual image of the used method for manipulating the
science, where more than a single bit of spatial structures of pho_tc?ns using multiple __ cpnsecutive

. . . . lossless modulations. Credit: Markus Hiekkaméki/Tampere
quantum information is used per carrier. These university
more complex quantum states not only allow
the encoding of more information onto a single photon but are also known to be more noise-
resistant in various settings.

The method presented by the research duo holds promise for building new types of linear optical
networks. This paves the way for novel schemes of photonic quantum-enhanced computing.

"Our experimental demonstration of bunching two photons into multiple complex spatial shapes
is a crucial next step for applying structured photons to various quantum metrological and
informational tasks,” continues Markus Hiekkamaki.

The researchers now aim at utilizing the method for developing new guantum-enhanced sensing
techniques, while exploring more complex spatial structures of photons and developing new
approaches for computational systems using quantum states.

"We hope that these results inspire more research into the fundamental limits of photon shaping.
Our findings might also trigger the development of new quantum technologies, e.g. improved
noise-tolerant quantum communication or innovative quantum computation schemes, that benefit
from such high-dimensional photonic quantum states,"” adds Robert Fickler.

More information: Markus Hiekkaméki et al, High-Dimensional Two-Photon Interference Effects in
Spatial Modes, Physical Review Letters (2021). DOI: 10.1103/PhysRevL ett.126.123601

Journal information: Physical Review Letters
https://phys.org/news/2021-05-complex-photons-boost-future-quantum.html
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Wed, 05 May 2021
COVID-19: Canadian researchers unveil first
structural images of B.1.1.7 mutation

Canadian researchers unveiled the structural images of B.1.1.7 COVID-19 mutation,
which was first detected in UK and now spreading across Canada and India
By Bhavya Sukheja

Canadian researchers on May 3 unveiled the first structural images of B.1.1.7 COVID-19
mutation, which was first detected in the UK and now accounting for a growing number of cases
across India and Canada. According to a press release, the pictures were taken at near-atomic
resolution and it provides critical insight as to why the B.1.1.7 variant is more infectious. The
researchers at the University of British Columbia said that the images also add to the growing body
of data indicating that existing vaccines are likely to remain effective in preventing mild and severe
cases caused by the COVID-19 mutant.

The research team was led by Dr Sriram Subramaniam, professor in UBC faculty of medicine's
department of biochemistry and molecular biology. The researchers found of “particular interest” a
mutation known as N501Y located on the coronavirus’s spike protein, which is what it uses to
attach itself to human cells that it infects. Subramaniam said that the images that his team captured
proved the first glimpse of the N501Y mutant and show that the changes resulting from the
mutation are localised.

“In fact, the N501Y mutation is the only mutation in the B.1.1.7 variant that is located on the
portion of the spike protein that binds to the human ACE2 receptor, which is the enzyme on the
surface of our cells that serves as the entry gate for Sars-CoV-2,” Subramaniam added.

According to the press note, the coronavirus is 100,000 times smaller than a pinhead and it is
undetectable using a regular microscope. The researchers said that to “visualise the detailed shapes
of viruses and proteins, they used cryo-electron microscopes called cryo-EM that can be up to 12
feet high. The imaging technology uses beams of electrons to picture the samples at liquid nitrogen
temperatures, the team added.

Existing vaccines likely to remain effective

On a positive note, the researchers revealed that even though the N501Y mutant can bind and
enter our cells more readily, it can still be neutralised by antibodies that block the entry of the
unmutated version of the virus into cells. They said that the “important observation” adds to the
growing body of evidence that the majority of antibodies elicited in the immune system by existing
vaccines are likely to remain effective in protecting against the B.1.1.7 variant.

Further, the UBC researchers said that they are additionally also examining other variants,
including P.1 (Brazilian), B.1.351 (South African), B.1.427/B.1.429(Californian) and B.1.617
(Indian) variants, and trying to understand how these mutations alter how the spike protein
interacts with neutralising antibodies. They said that they are also looking at how the mutations
may change how the virus binds to ACE2.

“It’s important to understand the different molecular structures of these emerging variants to
determine whether they’ll respond to existing treatments and vaccines and ultimately find ways to
control their spread more effectively,” the press note read. “
https://www.republicworld.com/technology-news/science/covid-19-canadian-researchers-unveil-first-
structural-images-of-b-dot-11-dot-7-mutation.html
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