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India, UK to step up defence cooperation,
fighter jet engine and LCA on agenda

By Manu Pubby & Dipanjan Roy Chaudhury
Synopsis
PM Modi & Johnson at their summit have also agreed on new cooperation on Maritime Domain
Awareness, which includes new agreements on maritime information sharing, an invitation to
the UK to join India’s Information Fusion Centre in Gurgaon and an ambitious exercise
programme which includes joint tri-lateral exercises, according to officials.

India and the UK have decided to scale up bilateral defence cooperation with a multipronged
approach that includes an increase in military exercises, collaboration on the indigenous Light
Combat Aircraft and significantly, plans to work on the future fighter jet engine requirement of the
air force.

PM Modi & Johnson at their summit have also
agreed on new cooperation on Maritime Domain
Awareness, which includes new agreements on
maritime information sharing, an invitation to the UK
to join India’s Information Fusion Centre in Gurgaon
and an ambitious exercise programme which includes
joint tri-lateral exercises, according to officials.

The two countries are also working to conclude a
Logistics Memorandum of Understanding that will
enhance joint ability to tackle shared challenges, it has -
been learnt. In addition to commitments on the Indo- The 2030 document also envisages establishing a
Pacific, the two PMs agreed to build on existing portfolio of UK-India collaborative projects to

! . . 2 support the development of new technologies and
government-to-government collaboration on India’s capapilities,
future combat air engine requirement. As part of a ‘2030 Roadmap’, the leaders agreed to work
closely together in support of India’s indigenous development of the Light Combat Aircraft Mark
2, officials said The combat air engine requirement is among the top priorities for India that is

seeking to go independent for future requirements of fighters.

The mission to develop a new engine for the future Advanced Multi Role Combat Aircraft has
been accorded special priority by the PMO that ha been overseeing the project. Both France and
the UK have promised technology and studies are currently underway to ascertain which
partnership can prove to be more beneficial for the program.

The India-UK 2030 roadmap announced at the Summit envisages expanding cooperation under
the Defence and International Security Partnership (DISP) agreed in 2015 It aims to promote
freedom of navigation and open access, and improve maritime cooperation through a partnership in
the Western Indian Ocean, with a new Maritime Dialogue, Grey and Dark Shipping information
sharing and mechanisms for operational co-ordination all in place.

Agencies
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The document also envisages conducting Joint Service exercises and demonstrate greater
complexity in military exchanges. Under the Defence Consultative Group, the two sides will
embark on a new, ambitious Strategic Collaborative Partnership on research, innovation,
technology and industry to develop transformational defence and security capabilities to tackle
common threats and the operational challenges of the future, building on the current collaboration
under the UK-India Defence Technology and Industrial Capability Cooperation (DTICC) MoU.

The 2030 document also envisages establishing a portfolio of UK-India collaborative projects to
support the development of new technologies and capabilities, including government-to-
government and business-to business arrangements and projects. UK Minister for Defence
Procurement, Jeremy Quin has said: “The UK and India enjoy a strong defence and security
relationship. We remain committed to close collaboration with India as we both adapt to meet
future threats and look to innovate our defence equipment programmes and systems.” Expressing
similar sentiments British High Commissioner to India, Alex Ellis, said: “The UK and India are
natural partners in defence and security.

Today’s announcements underline our shared ambition for that partnership, enhancing
cooperation, building joint expertise and accelerating industrial cooperation, building up to the
arrival of our new aircraft carrier and its accompanying ships to India this autumn.” Tuesday’s
announcements follow the news that the UK’s Carrier Strike Group 2021, led by HMS Queen
Elizabeth, will sail to India in the autumn on its maiden operational deployment. The UK
Integrated Review - a landmark review of foreign, defence, development and security policy,
announced in March- committed the UK to becoming the European country with the broadest,
most integrated presence in the Indo-Pacific in support of trade, shared security and values,
according to a UK government statement.
https://economictimes.indiatimes.com/news/defence/india-uk-to-step-up-defence-cooperation-fighter-jet-
engine-and-lca-on-agenda/articleshow/82413207.cms
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DRDO installs 2 oxygen plants in Delhi,
each can generate 1,000 litre O2 every min

The DRDO has installed two oxygen plants in Delhi and will be installing three more
by the end of this week. Each plant can generate 1,000 litre of oxygen every minute
By Aishwarya Paliwal

New Delhi: A plant generating 1,000 litres of oxygen every minute, this is the feat that the
Defence Research and Development Organlsatlon (DRDO) has achleved W|th its newly installed
oxygen plant at AIIMS, New Delhi. , == - d a

By the end of this week, Delhi is likely |&
to have five such oxygen plants.

For the last three weeks, oxygen has
arguably been the most sought-after
commodity in Delhi. With Covid-19 cases
exploding in the city, hospitals have run out
beds and medical oxygen to treat patients.

Several patients have died gasping for
breath and hospitals have had to run to

COUI’jIS to request emergency Supply of The DRDO will be installing five such plants in Delhi to help
medical oxygen. The supply comes, but | ospitals meet their demands for medical oxygen.
often it is too little and too late. '

The situation is such that the Delhi
government has requested the Centre to
deploy the Indian Army to handle the
situation.

However, the armed forces have already
started helping the civil administration in
Covid management by setting up dedicated
hospitals in the city.

On its part, the DRDO is setting up
oxygen plants at hospitals across the country to make them self-reliant for medical oxygen. The
target is to install 500 plants in the next three months.

The oxygen plants installed at AIIMS and Safdarjung Hospital in New Delhi will produce 1,000
litres of oxygen every minute and support 195 patients every day. This plant can refill 195
cylinders can be filled 150 times per day.

The medical oxygen plant works on a technology that is based on the on-board oxygen
generation for light combat Tejas aircraft developed by DRDO.

Speaking to India Today TV, Devender Sharma, a Scientist at DRDO, said, "The idea is to
reduce dependence of hospital on oxygen suppliers. With the help of these plants, hospitals can
now make their own oxygen. The plant uses air from the atmosphere and converts it into oxygen
24x7. This will help in reducing the burden on hospitals and save lives."
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The oxygen plant installed by the DRDO at AIIMS New Delhi.
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Dr G Satheesh Reddy, Chairman, DRDO said Prime Minister Narendra Modi has set the target
of installing 500 plants across the country, and DRDO "firmly believes" in achieving it.

"We are confident that we will be able to install 500 such plants in hospitals across the country
in the next three months," he said.

Dr Reddy explained that once hospitals get these plants up and running, they will be able to treat
Covid-19 patients much better. "We are innovating technology to help as many patients as
possible. At the end of the day, all this is being done for the citizens."

On Tuesday, the defence ministry said the oxygen plants will be installed at AIIMS Trauma
Centre, Dr Ram Manohar Lohia Hospital (RML), Safdarjung Hospital, Lady Hardinge Medical
College and one at AIIMS, Jhajjar, Haryana.

On April 28, the DRDO had announced that it will set up 500 medical oxygen plants within the
next three months from the allocation made by the PM-Cares Fund. The DRDO said it had
transferred its medical oxygen plant (MOP) technology -- developed for on-board oxygen
generation in Tejas fighter jet -- to Trident as well as Bengaluru-based Tata Advanced Systems
Limited so that these two companies can set up a total 380 out of 500 plants.

Trident and Tata will install 48 and 332 plants, respectively, it had said.

Remaining 120 plants will be set up by industries working with the Indian Institute of
Petroleum, Dehradun.

https://www.indiatoday.in/coronavirus-outbreak/story/drdo-installs-oxygen-plants-aiims-safdarjung-
hospital-delhi-1799290-2021-05-05
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Smessnt & vrg I IRTHTT IevdrT # e
&7 & STET FeT # FHiFHisteT T 3cqIge §lar

e F Rfvcadr sFdes @ Fl & gaq F§ I T & FHFT 3cUGT I T
favta foam 1 st & gga TouEh Rl & e
(AIIMS) 3R IRTATT (RML) 3Eqdrer & AT
TS TAle 9 &1 FA doit & Y& § @
Fd T 6 AS F Al Tale H AFHST FT
3culee Y& S|

NIEBT F T oolic T g NIRRT S 37 |
vdic B FREEE A TS AW A1 GO & o |
Aoy @ §1 39 Q v feA-FR B q [ R
T o = T B

Ty 7S A R F HJAR TAHIT dor g hY ddelth 9 IMURT g7 JiiFdisrar coiew &
JtFdsr 1 gears AT FhST F AN Swe| NIRA3NT F ofRUAd sRRFR, W AT F
Hqafas T ©dic 24x7 FH AT § FF ¥ waic agAsdT & Aleg ag § sifedaa
3T A

¥ odlic Th Ade F tF g X ATFeleT FT WSFAT FIAT &1 9T TF fod § FAT
190 #{ST # 5 ey ifrdisreT AT ST Fha1 ¥ IR F AAfeF 0@ v e & 195
fafasd A Riva B a1 wFar 81 a7 vaiew # MR R wsandes awedls i Alewger
iz (Sraemge) TFadTsl T IUANT FI& gal ¥ & TS I8 AT §1

MRAA F IIAT F ITAR TaHIT dorw w3 e & v farEen F ARwa
AFAST e SFATArst fr @ A ffl FHH WA FA ITH WS TIFd AT Y
ISt 3qere FUS ATl g1 NIE & A7 HR IWqE F T H g6 dwedid F MR
W R FU 30 caiew # TaRa Far gl

o & Fifas AT & SR iAo i redd & FROT NIRE3MT 5T dHedld 1 ISdC
g5 3 Hmdvaam & diT W § ST F s9F ggd Faod A7y A F 3qAEr H A
Y|

https://hindi.moneycontrol.com/news/country/drdo-set-up-plant-at-aiims-and-rml-hospital-production-of-
oxygen-will-start-tomorrow 264587.html
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COVID-dedicated DRDO hospital

with 500 beds opens in Lucknow

DRDO director Narendra Kumar Arya said, ""The makeshift hospital at Awadh Shilpgram in
Lucknow will be operational from Wednesday noon. The hospital has the capacity of 500 beds,
including 150 ICU and 350 general beds which are also equipped with oxygen."

New Delhi: The crisis of hospital facilities in Lucknow will ease to an extent on Wednesday
when the 500-bed makeshift Covid hospital set up by the Defence Research and Development
Organisation (DRDO) at Awadh Shilpgram on Shaheed Path becomes operational. The hospital
will start functioning almost a fortnight after DRDO stepped in to set up the facility at the instance
of Lucknow MP and Defence Minister Rajnath Singh. With the addition of 500 beds, the city will
now have 7,000 beds for Covid patients, though most of them are occupled

DRDO director Narendra Kumar Arya [
said, "The makeshift hospital at Awadh |
Shilpgram in Lucknow will be operational
from Wednesday noon. The hospital has
the capacity of 500 beds, including 150
ICU and 350 general beds which are also
equipped with oxygen."

He said that the patients will be
admitted through the Integrated Covid .
Command Centre (ICCC). COVID-dedicated DRDO hospital with 500 beds opens in

"We have given the DRDO hospital a Lucknow. Image Source : PTI/REPRESENTATIVE
login and a password for the ICCC portal where they will upload the status of bed availability.
People will be able to view bed occupancy but admission requests will be centrally controlled,”
said Lucknow's Covid in charge, Roshan Jacob.

District magistrate Abhishek Prakash visited the facility on Tuesday and said the hospital would
have an unlimited 24-hour oxygen supply. He said there would be a separate electricity feeder for
the hospital and special sanitization and cleanliness facilities would be provided to the hospital.

The DRDO has already set up similar hospitals in Delhi and Ahmedabad in April this year.

While DRDO will not formally inaugurate the facility given the crisis situation, sources said
chief minister Yogi Adityanath will visit the facility on Wednesday.

"Patients will not be charged for treatment at the hospital. Arrangements for the stay of patients'
relatives will also be made in the premises. Medicines and food will be free,” said the DRDO
director.

While the hospital has been set up with the expertise and supervision of DRDO, the medical
aspect of the facility will be taken care of by the doctors, nurses and support staff of the Armed
Forces Medical Services.

It has an oxygen plant on base and central air-conditioning as per WHO protocols of air
circulation for Covid patients.

https://www.indiatvnews.com/news/india/lucknow-drdo-hospital-covid19-coronavirus-hospitals-details-
702603
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CM opens DRDO Covid hospital,
says putting things on track

Lucknow: The temporary Covid-19 hospital with 250 beds set up by DRDO at Awadh
Shilpgram on Shaheed Path became functional on Wednesday.Chief Minister Yogi Adityanath,
who inaugurated the facility named after former PM Atal Bihari Vajpayee, said that 150 beds are
equipped with ventilators, while the remaining 100 had oxygen facility.

The makeshift Covid facility will be gradually
expanded into a 500-bed hospital.

“During a pandemic, infrastructure and facilities
may feel inadequate, but we are trying our best to
ensure that things are brought back on track,” the
CM said. The CM said: “During a pandemic,
infrastructure and facilities may feel inadequate, but
we are trying our best to ensure that things are

brought back on track.”
: : Chief Minister Yogi Adityanath aid that 150 beds are
He added that an officer has been appomted to equipped with ventilators, while the remaining 100 had

interact with patients’ families at least once a day. oxygen facility. (File Photo)
The hospital will have 24-hour oxygen backup and if
there is any technical glitch, oxygen will be given through concentrators.

The hospital was set up at the behest of Lucknow MP and defence minister Rajnath Singh. A
spokesperson for DRDO said that it is equipped with a 20 KL oxygen tank, a dedicated power
backup and bio-medical and other waste management system. The facility and treatment, including
food for patients, will be free.

“The hospital is being run by a team from the armed forces comprising doctors of many
specialities along with nurses and paramedic staff. The medical staff has been flown in from all
across the country. Intensive training, quality checks of installed equipment and Covid procedures
and protocols have been completed prior to commissioning of the hospital,” the spokesperson said.

Admission to the hospital will be done through the Integrated Control Centre at Lucknow as
there is no walk-in facility for patients. Information on admitted patients will be available at mobile
numbers 9519109239 and 9519109240.

Rajnath thanks CM for help in hosp: Diwakar Tripathi, representative of defence minister and
Lucknow MP Rajnath Singh, on Wednesday hailed the DRDO and the state government for having
setup the makeshift hospital in a fortnight's time. Tripathi in a press statement said Rajnath Singh
had thanked chief minister Yogi Aditynath for extending all help and support in establishing the
500- bed hospital at Awadh Shilpgram. “The defence minister also hopes that with the hospital
now functional, critical patients of Covid-19 will get adequate medical help and best treatment
possible,” Tripathi read.
https://timesofindia.indiatimes.com/city/lucknow/cm-opens-drdo-covid-hospital-says-putting-things-on-
track/articleshow/82418665.cms
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@3 # DRDO &T 3EUTS H1fas 3Eqdre
AF, CM IR 3nrfeegary = foram aehrdor

IV 939 F) ATEA dGAF H 505 35 F IR FT 7€ RIeT T A e RERT
FrsT9t Ffas Feqarer AR & AT #1 Feaw F gEgHA DA HRTATT 7 FH HETAT FT

YIRS [5IT) 39 Feqcrer ¥ Yo gl & FNAT AT F T F IFHT 81
By Umesh Tiwari
TGAF: 3O YU T T aT@AF H 505 95 F NIREBT F71 39y T A7 F e

faerdt aedlt FfAT ITae RR A IRT ¥ qUAR W FEIAS A Ry A §w
IEqArer F YA fFan d@as & FReT ¥ gFAa At F R[Ae et 5w e
giieyed HI 91T g1 39 IgET W e Aeft & Fer F gew F FRAT F AW FT S
HH TAYA T G AT 3T @ ] TWPR TEMaR FRT § Ages § AT 39t ato7ar v
FeT W TF| 8T FA AT e F TeANT F d@aF A NAIRA3M FT Ig ITIAd @A AR
g&er arfdar H Agd I _
FEgHAN AN NRAEIAY A FUaR F Ay
Rer @ & MWREET §F R ea [{Ed
I FIAT IETATT F ANBIIT HTE T FET [t §
R TT ER ¥ W F wEt & QAW e B 5
$ O H ¥ GUET TAE@ GeA @ T B i
TmET H FRAT F 9¢ 3T QU g AH 999 A
et afRfa @ ¥ @ & e, |
sifFafAer v S0 sustor Ru v &) waor
IS e eve dfAfa wwell| SWa Tsd W
IREANMIR 3R FYAS Fex T 7 @7 AT arer 7 F AF e & sreah
qegH Aelt ey & Fer fF W ITuarT #1250 3 F WY Y fFAT o0 @ R,
et 150 amseiy 3R 100 a3 mswlererT as & g T ofier Rt # a@r AloEr waft @3
FT FEAATA Y& 8 S| Fg AR T THR F Y 1 g IJEIard AW F TR F 1y
A BN A1 & 9 AT graw oomar ¥, Fafd SREeT & IruRya o wsr R §
TYAT T2 gl 139 FIfT T & v ggalr s

AegH At fecgary & wEr @ SmEAE svare #lSt & fav wwfta @em sw
AT A FAJST o Y IAF AARGRT AT ot cgawyr gl a7y ¥AT W T # v an
7l AfST A AFHERT ANARGR & & S0t @T T & 918 3AHT FRAT ST H HY sgaEdr
A ¢ T WHER ¥ AT B g Tua & QU ygr AT 3Ty FIAT AT Tl 24 °©E
el #T dFIT @ 30F AT ToT WHER FgT iardlorer v 3mgfed Fome @ Hamsin
Tgl JHiFdIeT Feuged A GRUT Iueer FIR|
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FEgHaR Aeft fdcaary @ Fer fF NIERT IvvaE H R A F ¥R vE@w F
ary faya # anqfd @ster eef B frew & @y @ feT A g afdat & e a7
HEYATT 3T HIEAT §1 U 3T Fe/™AT AT 57 3HEqdareT & T3t sgavyw It @ sqdh
et TafRsd fr ghill FF M raFaar 5T wWER TH T T § TJ@
Afoeee MY & AT 3T W@

#EgwA Al nfecyey & Fer fF 9w # ¥ @ 3.09 4@ A W@HT W GgT AC 9,
St 3T 2.62 W@ dF 3T IAT gl FRAT TIRIA, FASEAA Grod AAFT FH FA, HS
IROMA 30| Fg THER F§ AR caic F dRATT 3Teed FU WY &1 HeT I TSAq FF 783
Afew e Irqfet g8 ¥ agder 3R Wd F AreAw § AR 91 @ ¥ AR A
mgfet & w1y F 9% @S T N WER A o JHifde A cwaEwr T TSI
FIAR, HFHSCH A5 Aled WA FEAT Jrerer rerar el 7 33T a0 @ &1 @7 Fawr a3
¢ i@ wae At 3qdeyar #1 ST & W 81 wewt & T WG WY e 939w
AR 3FTATT TF Ao H...

e 505 9% FT I§ FEIATH

o 85 33 IHY wF A

« 65 33 ImsHY A

e 143 93 SR HFHISA a8 TH A

o 212 95 FAST Gy AT T IR

o 120 @ & fiAT 39T F IEFR

o 180 vATATH el iR WARFT
o 17 VT A d@aF WE At NIRA3T A A7
o 100 fAQwaAT & &7 o AR BT rEadrer
o 30 I F AN F AT qF WA F AT 98F
e 40 g9IR ofieX & § FeT & JFHIed &F

https://www.jagran.com/uttar-pradesh/lucknow-city-cm-yogi-adityanath-inaugurates-505-bed-drdo-covid-
hospital-in-lucknow-up-21617008.html
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qGTF A ToF SISI3T 3rEqdrer # e
78t arelt g¥or FReT A der, AT IR

TdG@AF # IR F FATT T IFATE FHaz JEdreT H Gt F G st a8 @B s
g7 o¥ dt g7 ¥ fav sar #Wis #) gge a@aF & AT FHIT dev & Yever AT g
By Shreyansh Tripathi
AGAF: W YU A TOUEl d@AF H TUFT FHg TSy &g 1 ggd W &«

MIAIM FT FAT ITTAT YE F AT AT ¢ qUAR FT FH IAAT FT IGHEA FIAT
T, oS 9Te I FuH AN F ot F FTFW 4 F AT 4w

yau Rreq g #F NIRA F oawwrh
FRAT FRT IF9ae #§ THAAT & AT ot |

(0522-4523000) ¥ a5 3alc g W it Jgr
Aist Y ot BFar Smeem| sEd @I g@ ded
3 st s W€ ¥ FRE wTaw A adl [
TwHfAal & RIS 57 da W FidT F 395 [
dgd # JI3T S FHA|

TUAET Tl f A7 FEN FaTe=T

T IqEYT Td e weree (SEen) Frarer Ry e # 1T ¥ Sreeer
ay RNeq I & WE TAT § FRE givcad AR FIr &1 A1 & AT FAAF F aFar
gaieT  qarm & seaarar & 20 et oftex siifFwes & v ger ¥ srevarer w1 wares
werEd aell A vF Aw w0, P A6 3R adfE FAaRa § o 7 fAftee s st
A g
https://navbharattimes.indiatimes.com/metro/lucknow/administration/drdo-hospital-wont-admit-covid-
patients-by-their-own-in-lucknow/articleshow/82423762.cms
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BHU & DRDO & 750 95 & 3HYTE HIfas
YT F AT STeFe-Ferd A srclt wfsham &

dieeag 7 SISt Fr HN & FAC ST @ IEAE FHAT IETAIT A RfFear  fav srEew
RiRRFe Tt F SFANTT F) IR-SRFH Bliar 81 36" Fawer AR+ Jeaarn & a

gt & T w6 a¥ St gAY ATt F AfFAT Y% F & 7F 8
By Abhishek Sharma
arorH: fivag # SR A AR F g o1 @ e Ffds sevara # Rfeear F

T sy, WARFa @ T TFIRET i smisea wis gl sudr caavear A=
IFgarel ¥ ar geflt & T TR W oSt seedh _l %
darelt A afthar w # & a1 ¥ sEF e quar [ " e

#F At graw F 100 s, 350 A T 62 8
SFINNTT & fav aaceR foar a3 eFhfaer
# s oF, 24 §HS T 30 AN & faw g

Y Farsr g ¥ ARAFRET F1 ween ¥ F wgd
Seq 9YH =T A 250 WY & 95 W FH Y& -
g ST $0S a1 ALST HT o7l FIA FT HA Y& g A0

SHF HAET W Thed AT 39 TOT o § v e smeafes Faf T o dyrash
Fal & Hefaer Y 91T g A g1 I Fal F AR T W AT A HeATd Fa1$ g1 THUAN
3. WO T & arn & dH Rya e seeaifed T aad weR Ak dege & gl
SATAREEE dig F T & T U TFher dyrerel 7 qRd dYde /¥ T W A F AR
ehc1 e e @ st a1 Ay o1 W R AARA W NIREN FEAGT Ao W@ ¥ 5 FaAY
A TR PN F AT AAGR HY d5F T Aol FHT QT =T AT

I AT 95, FA TE 7AMA

FEYRN Ff3s 3Tqde & AT Reel ¥ 3T I3 7 AT HITaGR F a9 B{E v =70
750 a3 & griegedr # 500 43 G IFHIS AT T @ 250 IR Faa g oo
Flere TS AT A AT & FETATT TE-AId AF A HIHA Flel AN

https://www.jagran.com/uttar-pradesh/varanasi-city-staff-for-750-bed-hospital-in-bhu-by-drdo-
21617229.html
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‘NHAI & DRDO installing
plants in Hry hospitals’

By JK Singh
Ambala: After Karnal and Panipat, oxygen plant at Ambala civil hospital is set to become
operational. Haryana health minister Anil Vij on Wednesday afternoon inspected installation of the

plant and asked it to be made operational by the night.
.
TLm

Vij said that the state government was
working to make the government hospitals
‘atma nirbhar’ (self-reliant) so that “we do not
need to procure oxygen from anywhere”.
“Initially, six oxygen plants were approved for
Haryana, of which, ones at Karnal and Panipat
have become operational. The one at civil
hospital, Ambala City would also start
supplying oxygen from today. The plants at
Panchkula, Faridabad and Hisar would also be

made operational in two-three days,” claimed An oxygen plant is set to become operational at Ambala civil
Vij hospital

.

stem

——

“The central government has approved 60 more oxygen plants for Haryana, which would be
installed at 30-, 50-, 100- and 200-bedded government hospitals in the state. For the same, the
responsibility of completing the civil work within seven days has been given to NHAI. DRDO has
been given the task of oxygen plant installation. All the concerned agencies have been instructed to
start the work without any delay. Every government hospital in Haryana would be made
‘atamnirbhar’ with regards to oxygen,” the minister said.

About the private hospitals, Vij said, “After making changes in the rules, the private hospitals
have been asked to install oxygen production plants according to their requirements. This work
should be done at the earliest. Some hospitals are large, they will work to set up plants as per their
scheduled time so that people do not have to face lack of oxygen in any area. If a private hospital
will not set up an oxygen plant, strict action will be taken.”

“Although we are airlifting the oxygen, but there is a problem in getting the tankers to bring the
oxygen from Odisha. Due to shortage of tankers, we are facing a problem in lifting the entire
quota. We have held meetings with concerned officials and it has been decided that oxygen tankers
should be imported from wherever possible so that a chain can be made to lift the oxygen quota
from Odisha,” he explained.

Meanwhile, Ambala civil surgeon Dr Kuldeep Singh said, “For storing liquid oxygen, two
tankers of 1,000-litre capacity would be installed at civil hospitals of Ambala City and Ambala
Cantonment and the work for the same is on.”

https://timesofindia.indiatimes.com/city/chandigarh/nhai-drdo-installing-plants-in-hry-
hospitals/articleshow/82421086.cms
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&I HAATA 10 &t & S4T109 3T IsieT Tole

Fg WFR I W & 7 & FevareT F Bear JrFEisT cle

A3 g WIHR A AT T AD 6T vt F AT smadlser odie 1000 e Y a#ar
FT G| T&T HATT FT SAARAIMN (W Iqau 9 & woreeD) AR vavawsns (o
TS oA gifgson) s faator 10 e & F3E quar #1 sus Qv see o wwfaa
T ot 7§ B "E‘,Q.’

PRIAT THAV & AINAR 9¢ & AHAT & :
gaqd A3 g A & @Ra sw
FdS Taie & @A F QY FF T9A
g gl e AT & dgd TAuEuss
e & AT g R ®Wn Fefe
FIEET FAAAN T FHHA TEF FAR
dier gfd @Aee it v § FdsT AR
gl 58 TUE @ & a1 Aq-RIYy sgare #3100 7 & 3revarer & 90 Ry
INFHSTT FeAT§ A AT FATCI| JUEIR FT TATACIHS F GAFe SRRF adiel fAsm 3 Serer
giifued & UATH 3. vy AT F Wy HeAAT A I AT wAT F WYFA T { ARy
AT (VHEHITE) & U SO &1 994 5T 81 50 a0 & 9 S3RAM 58 3T9drer
Yot F gard FT AT 5HF T F v wATRE’ F1 gfaror off A smeenm Ser A7 &
dofet ATl TE UV IFHIS Tdie g1 W WA 500 ofexr wfd fee @ @ @ mardierr
3cIee A ATl Tl NoH F3d 63 § avdls AlFa wilaer & wfa fFar s ga @)

g O A Y Taard Y AT s e 1000 e Y aTdr T ghml 3@ 10
R & IIRAM T TATIUINE TR =P JTIATT & galel HW| TN NFHTA A AT
FTH € dF g gliT| -31. qAg AT, HwAT A

https://www.jagran.com/himachal-pradesh/mandi-drdo-and-nhai-will-buid-oxygen-plant-in-zonal-hospital-
mandi-21619009.html
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DRDO starts construction of 500-bed
COVID-19 hospital in J-K's Budgam

Budgam: Amid the shortage of ICU beds due to the rise in coronavirus infections in Kashmir
valley, the Defence Research and Development Organisation (DRDO) has started constructlon of a
500-bed COVID-19 hospital in Budgam [ L L
district to ramp up medical infrastructure.

For this joint initiative, the union territory
administration handed over a land, which was
already identified for a hospital, to the DRDO
for construction of a temporary COVID-19
hospital.

This hospital will have 500 oxygen beds and
is likely to be completed in about 35 days time,
Ravinder Kumar, Additional Chief Engineer,
DRDO said.

"There will be 125 fully-equipped 1CU beds
for Covid patients including a 50-double room
accommodation facility for doctors and DRDO starts construction of 500-bed COVID-19 hospital in
paramedics staff," he added. J-K’s Budgam (Photo/ANI)

The hospital will cover both Budgam and Srinagar and will become a lifeline for many COVID-
19 patients who need ICU facilities.

Pandurang K Pole, Divisional Commissioner, Kashmir told ANI: "This government land had
been allocated for a hospital but nothing had been made out of it. We are very glad that a hospital
is being constructed in the most crucial hour. Neighboring districts can also benefit from this."

Locals appreciated this step of the government and said that the promise of a hospital will
finally be fulfilled.

Eijaz Ahmad, a local resident said, "Since 2001 the government has been saying that they will
build a hospital but they have just let the land remain empty like this. We are very grateful to the
government that a COVID-19 hospital is going to be constructed. We have also been told that an
oxygen plant will be constructed soon."

The country is currently witnessing a devastating wave of the COVID-19 pandemic. As many as
3,82,315 new COVID-19 cases were reported across the country, taking the total active cases to
34,87,229.

There are 37,302 active cases in Jammu and Kashmir. A total of 1,52,109 recoveries and 2,458
deaths have been reported from the union territory so far. (ANI)

https://www.aninews.in/news/national/general-news/drdo-starts-construction-of-500-bed-covid-19-hospital-
in-j-ks-budgam20210506021402/
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59T H DRDO &T 500 98 &1 IEIdTA
A% gaa e & g 9T IR

FAN 3 TEITH fFar & FgRT T A o Rad 3aavae srafargstes ( Sixmsian) & 500
35 FT FHAT FETAIT HAS 35 foe A FaAFT JIR & ST IEGATT A 125 35 53T FIv
Iiae & giat 3 HeT 35 & JiFwisTT F1 Toarg F1 GlAeT gl
By Vikas Abrol
SF; FAR & F3aH fer & Yefiaiy i F B Rud Sqerwie smdfagerere (fEmEm)
a:sooagmaaﬁgmmmssﬁaﬁwmam|s;rmaﬁrirmsag
2T FW gfae F N 3R = I3 A
IS 1 woars i glawr g ‘
AR F RRTAdT FHAEw F O F L
WherT i F1 AT FU AR F 500 ¥ & 8
AT JTUAT & ARr FEAT FT IS A=
RBReaa s F sgamAE & B FAER
AgaTsT fAST & 3remar RAffieT R[smt F aftss
el s & dofas W FaR &
Y A & AAr Frt ST oSden e
BRTad A F FgT F 39 NoFe W FA
35 et & Q@ g SN §H Wawe H 50 sEA
& #r glawur gelt ot sieedt AR RwREe wre & fAv g ge Asor st 72 Fwara sfx

T g @1 ¥ 3R Fuh wsw F1 FF ot qu wY v o

Bfeae s & yfMsRAt # gor T w e sk aw fr gRar sgaey FEw F
fader Rwl 378 AR d&T F81 F WHER & g5 gg gall FT ST @ IW@E F @ A
FAde T Sme) 9 F e e F afteRat @ Adr R fF sevae @ ges
¥ o & AT et 3 RARFT Tew i dard fr Fv aRFRET F BRead s
N qART B IFEIATT IS §FAes R SifaaRer & samr o wr ¢ e asw 25
arer @ st rfaw B

AIREA T A A FeT FEANW 1 FF WHaR F Y& & eI IR T/ W GAeT
AT TR a1 RAr swen| Bdisea AR 3 FeT J9 FRAT THTT & AT ar ar 39
R IFade F dR W Refa B smeem s Fa & sevaret & sitediea B geas
qaTed § AR sudr de anfee fRar o @ g

https://www.jagran.com/jammu-and-kashmir/jammu-drdos-500-bedded-hospital-in-reshipora-of-budgam-
will-be-ready-in-just-days-21617274.html
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I R A SEIATAT & T 1 o 50 IR
BI¢ AT a3t dIR FHIIM DRDO

By Arvind Kumar

7% e g & Rffea Reat & sfedies A maegsar A aoFa @@ F A F faw, @
Iqay AR RAF F@arsd (DRDO) RAffiee rddrel il et #1 U @ & fav a3
TR W IAFAS R A yavar F A1 W@
gl TF AR e, AREAE F dvd FAE B3 &
ded ufa A€ 125 @99 & aAor &1 off oag @
g ar € 39 WY F sEAET F AT wH 9@ 50
IR B AFdes [ast IR e s=r @
ST o 3

39 far F Tam aqwue R R woree
Foga Rffcar e 3k susvor & fafor F &
I A ¢ T IepEue 3R REw wea & '
IeqeT Siael N, WA 3H F Fariad wrea g F Affe st & w8 Fifds By sevar
qaT T@T ¢ arfes AOST FT g Ty gl Fa a3

AT &), & & A 8T #N Ty g F TATT ql T &I Foroal & AT $5F FT TAATT
FAT FAEAR T AUea & AT 39T TIH a7 FIA H Fgr g1l 5H w1 qRonT & &F
AT ot 37 FI F A ¥ FF = T@T L

ke ¥ & R & Awrel 7 g8 a0l & a1g awr A diwda ool frerd @ aé R
s fve ¥ T aRedr & i dest F @y IRt gou TR W FE T @ § s
F1 Acdion § B 3 Fo Rt & Reeht & 7§ sifediow coic v @ e

https://www.ptcnews.tv/drdo-will-prepare-1-lakh-50-thousand-small-oxygen-cylinders-hn/
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Defence News

Defence Strategic: National/international

@V Press Information Bureau
<2 Government of India
Ministry of Defence

Wed, 05 May 2021 6:57PM
Indian Navy steps up COVID relief operations: Nine
Warships transporting oxygen, medical Equipment

from Abroad

The Indian Navy has stepped up its COVID relief Operation Samudra Setu Il with ships from all
three Naval Commands in Mumbai, Visakhapatnam and Kochi, deployed for shipment of Liquid
Medical Oxygen and associated medical equipment from friendly foreign countries in Persian Gulf
and South East Asia.
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[~ Indizn Navy on National Tasking for Oxygen Express
/\\ - Nine warships deployed for shipment of Liguid Oxygen Filled Containers. Concentrators and associated medical |

stores :
| - Trens-shpment across the seas from Manama (Bahrain), Doha (Qatar), Kuwait and Singapore .
*| - Total planned shipment - 16 x 77 MT 0, Containers, (ver SI00 0, Cylinders and 50 0, Concentrators

- INS Talwar arrved at New Mangalore 05 May with 54 MT liguid Oxygen Containers towards mitigating 0, shortages ol
A in Kamataka 2

On the Western seaboard, Indian Naval Ship Talwar entered the port of New Mangalore in
Karnataka on 5th May, ferrying two 27 tons liquid oxygen tanks from Bahrain. INS Kolkata,
deployed in Persian Gulf, also departed Kuwait on 5th May after embarking two 27 ton oxygen
tanks, 400 Oxygen cylinders and 47 concentrators. In addition, four warships are also enroute to
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Qatar and Kuwait, to embark around nine 27-ton Oxygen tanks and more than 1500 oxygen
cylinders from these countries.

On the Eastern Seaboard, Indian Naval Ship Airavat, departed Singapore today with more than
3600 oxygen cylinders, eight 27 ton (216 tons) oxygen tanks, 10000 Rapid Antigen Detection Test
Kits & 7 concentrators while INS Jalashwa remains deployed in the region, standing by to embark
medical stores at short notice.

INS Shardul, the Landing Ship Tank of the Southern Naval Command at Kochi, is also on its
way to Persian Gulf to bring three liquid Oxygen filled cryogenic containers. It may be recalled
that INS Jalashwa and INS Shardul, had also participated in Operation Samudra Setu last year to
repatriate stranded Indian citizens from abroad.

The deployment of nine warships as part of ‘Operation Samudra Setu II’ forms a part of the
multiple lines of effort, by the Gol and the Indian Navy to supplement the oxygen requirement in
the country.
https://www.pib.gov.in/PressReleasePage.aspx?PRID=1716318

&Y 97 gae FTed
AN HIh{
T&TT AT

Wed, 05 May 2021 6:57PM

HRA AT o Fifas Wea FfFFE I B,
at geudd e 3R RfFcar sawon
F Ay & wRa dgar @ ¢
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- Nine warships deployed for shipment of Liguid Oxygen fitled Containers. Concentrators and associated medical
stores

- Trans-shpment across the seas fom Manama (Bahrain), Doha (Qatar), Kuwait and Singapore

- Total planned shipment - 16 x 27 MT 0, Containers, Over SI00 0 Cyknders and S0 0, Concentratars

NS Talwar arrived at New Mangalore 05 May with 54 MT liguid Oxygen Containers towards mitigating 0, shnrtaps

\  in Kamataka

https://pib.

gov.in/PressReleasePage.aspx?PRID=1716369
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Three more Rafale fighter jets take
off from France for |AF airbase

With three more fighters joining the IAF, the total numbers of Rafale fighter jets in
Ambala will reach 20 with another four expected to join within a fortnight from France
By Shishir Gupta
New Delhi: Three more Rafale omnirole fighters are on their way to India from Merignac-
Bordeaux airbase in France and are scheduled to land in Jamnagar airbase later on Wednesday
evening. The three fighters will then fly to Ambala before they are repurposed to Hashimara
airbase in north Bengal later.

The aircraft will be refueled en-route by
India's strategic ally United Arab Emirates

using Airbus 330 multi-role transport / . {

tankers over middleeast skies.

With three more fighters joining the
Indian Air Force (IAF), the total numbers
of Rafale fighter jets in Ambala will reach
20 with another four expected to join
within a fortnight from France. The process
of induction of Rafale jets has become
tedious during the coronavirus pandemic
with the IAF pilots having to undergo
complete quarantine in France before being cleared to fly back to India. The 1AF is currently using
seven Rafales to train the pilots in France.

While the Golden Arrows squadron in Ambala has 18 fighters with state of the art weapons and
missiles, the remaining planes, perhaps six, will form the second squadron in Hashimara airbase.
Sitting on the mouth of Silliguri corridor, Hashimara airbase will add teeth to the entire eastern
sector against the Chinese Air Force. The airbase is currently being overhauled to become the
second home of Rafale fighters.

While French manufacturer Dassault will deliver all the 36 Rafales by latter half of the year, the
IAF is in a state of preparedness as the disengagement and de-escalation plan with the People’s
Liberation Army (PLA) in eastern Ladakh is still not complete as the Chinese army is not willing
to restore status quo ante in Gogra-Hot Springs sector along the Line of Actual Control in Ladakh.

This is a matter of serious military concern as the Indian Army continues to remain deployed in
the area and is monitoring Chinese Army movements.
https://www.hindustantimes.com/india-news/three-more-rafale-fighter-jets-take-off-from-france-
for-iaf-airbase-101620204182322.html
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French manufacturer Dassault is expected to deliver all the 36
Rafale fighter jets within this year (HT photo)
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ISRO trials Garuda drones for veggies
& med delivery in Sriharikota

Chennai: India’s space agency Indian Space Research Organisation (ISRO) trialed drone-based
delivery of medicines, vegetables and spraying of disinfectants at its staff quarters located in rocket
launch town Sriharikota on Wednesday. -

"In a pilot project, based drones of Garuda
Aerospace delivered vegetables and medicines
at the ISRO staff quarters and also sanitised the
buildings in Sriharikota. We also sanitised the
buildings ~ using  unmanned  vehicles,” [
Agnishwar Jayaprakash, Managing Director of |
city-based Garuda Aerospace, told IANS. 3

The city based Garuda Aerospace is a drone-
as-a-service company.

Confirming that a senior ISRO official told
IANS that the trial delivery of vegetables, medicines and spraying of anti-coronavirus disinfectants
were good and satisfactory.

Jayaprakash said ISRO may give the order following their internal procedures and many of the
staff are working from their homes.

As many as 200-300 people in the ISRO staff quarters — employees and their family members
— were affected by Covid-19.

An official in Satish Dhawan Space Centre (SDSC) in Sriharikota on the condition of anonymity
had told IANS that there are about 3,000 employees with their family members and daily about 30
people are tested positive for coronavirus.

"ISRO wants to minimise the physical interaction of the staff with the outside world as a safety
measure and looking at automation as a solution,"” Jayaprakash said.

The second wave of Covid-19 sweeping across the country has also affected the various space
centres and not just the rocket launch centre in Sriharikota in Andhra Pradesh, K.Sivan, Secretary,
Department of Space had told IANS recently.

Sivan who is also the Chairman, Indian Space Research Organisation (ISRO) told IANS:
"Several employees in our various centres have been affected because of the coronavirus and not
only the Satish Dhawan Space Centre in Sriharikota." He said the centres have been asked to work
with 50 per cent staff capacity and the remaining people to work from home.

"Only employees manning critical functional areas have been asked to attend office. The ISRO
centres have been asked to follow the local government's norms,” Sivan said. IANS

https://www.tribuneindia.com/news/schools/isro-trials-garuda-drones-for-veggies-med-delivery-in-
sriharikota-248537

Pic credit IANS
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Superconductivity, high critical temperature
found in 2D semimetal tungsten nitride

Superconductivity in two-dimensional (2D) systems has attracted much attention in recent years,
both because of its relevance to our understanding of fundamental physics and because of potential
technological applications in nanoscale devices such as quantum interferometers, superconducting

transistors and superconducting qubits. 5
The critical temperature (Tc), or the
temperature under which a material acts 4
as a superconductor, is an essential |
concern. For most materials, it is | @ 3
between absolute zero and 10 Kelvin, | £
that is, between -273 Celsius and -263 | & 2
Celsius, too cold to be of any practical
use. Focus has then been on finding 1
materials with a higher Tc.
While researchers have discovered 0o 5 10 15 20
materials that act as conventional Temperature (K)

superconductors at temperatures as high  The model predicts a remarkably high superconducting critical
as 250 K under extreme pressure, the temperature of 21 K in the easily exfoliable, topologically nontrivial

reported record until now among 2D 2D semimetal W2N3. Credit: Davide Campi @EPFL

materials stands at between 7 and 12K in MoS: according to experimental evidence and up to 20 K
in some doped 2D materials and in intrinsic 2D metals according to theoretical modeling.
Theoretical predictions have put a superconducting transition at a temperature above liquid
hydrogen for some recently realized 2D boron allotropes but these materials cannot be obtained by
exfoliation from van der Waals-bonded 3-D parents and must be grown directly on a metal
substrate. This results in relatively strong interactions that are predicted to suppress the
superconducting critical temperature down to just 2 K in a supported sample.

In parallel to this search for higher Tc, researchers have been looking for materials that combine
nontrivial topological properties with superconductivity. This search is driven both by a quest for
exotic states of matter as well as for deeper understanding of the interactions between topological
edge states and the superconducting phase.

In the paper "Prediction of phonon-mediated superconductivity with high critical temperature in
the two-dimensional topological semimetal W2Ns" authors Nicola Marzari, head of the Laboratory
of Theory and Simulation of Materials at EPFL, scientist Davide Campi and Ph.D. student Simran
Kumari use first-principles calculations to identify intrinsic superconductivity in monolayer W2N3,
a material that has recently been identified as being easily exfoliable from a layered hexagonal-
W->N3 bulk by calculations, a theory also supported by experimental evidence. They find a critical
temperature of 21 K, that is, just above liquid hydrogen and a record-high transition temperature
for a conventional phonon-mediated 2D superconductor.

They also examine the effects of biaxial strain on the electron-phonon couplings and predict
strong dependence of the electron-phonon coupling constant, making 2D W2Ns3 a very promising
platform for studying different interaction regimes and testing the limits of current theories of
superconductivity. Finally, they argue that the material could be doped such that currently
unoccupied helical edge states 0.5 eV above the Fermi level become filled, even while
superconductivity persists—albeit with a much lower transition temperature—making W-Nz a

22



viable candidate for studying and exploiting the possible coexistence and interactions of the
superconducting state with topologically protected edge states.

More information: Davide Campi et al, Prediction of Phonon-Mediated Superconductivity with High
Critical Temperature in the Two-Dimensional Topological Semimetal W2N3, Nano Letters (2021). DOI:
10.1021/acs.nanolett.0c05125

Journal information: Nano Letters
https://phys.org/news/2021-05-superconductivity-high-critical-temperature-2d.html

Researchers confront major
hurdle in quantum computing

In a series of papers, Rochester researchers report major strides in improving the transfer of
information in quantum systems.

Quantum science has the potential to revolutionize modern technology with more efficient
computers, communication, and sensing devices. But challenges remain in achieving these
technological goals, especially when it comes to effectively transferring information in quantum
systems.

A regular computer consists of billions of
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transistors, called bits. Quantum computers, on ,: AALE .‘ Y&y
the other hand, are based on quantum bits, also ,/7° 1,\
known as qubits, which can be made from a /gl ""f RS |

single electron.

Unlike ordinary transistors, which can be
either "0" (off) or "1" (on), qubits can be both : ’/ﬁy
"0" and "1" at the same time. The ability of
individual qubits to occupy these so-called
superposition states, where they are in multiple A quantum processor semiconductor chip is shown
states simultaneously, underlies the great connected to a circuit board. Credit: University of
potential of quantum computers. Just like Rochesterphoto/J. Adam Fenster
ordinary computers, however, quantum computers need a way to transfer quantum information
between distant qubits—and that presents a major experimental challenge.

In a series of papers published in Nature Communications, researchers at the University of
Rochester, including John Nichol, an assistant professor of physics and astronomy, and graduate
students Yadav Kandel and Haifeng Qiao, the lead authors of the papers, report major strides in
enhancing quantum computing by improving the transfer of information between electrons in
quantum systems.

In one paper, the researchers demonstrated a route of transferring information between qubits,
called adiabatic quantum state transfer (AQT), for the first time with electron-spin qubits. Unlike
most methods of transferring information between qubits, which rely on carefully tuned electric or
magnetic-field pulses, AQT isn't as affected by pulse errors and noise.

To envision how AQT works, imagine you are driving your car and want to park it. If you don't
hit your brakes at the proper time, the car won't be where you want it, with potential negative
consequences. In this sense, the control pulses
carefully. AQT is different in that it doesn't really matter how long you press the pedals or how
hard you press them: the car will always end up in the right spot. As a result, AQT has the potential

?\‘

23


http://dx.doi.org/10.1021/acs.nanolett.0c05125
http://dx.doi.org/10.1021/acs.nanolett.0c05125
https://phys.org/journals/nano-letters/
https://phys.org/news/2021-05-superconductivity-high-critical-temperature-2d.html

to improve the transfer of information between qubits, which is essential for quantum networking
and error correction.

The researchers demonstrated AQT's effectiveness by exploiting entanglement—one of the
basic concepts of quantum physics in which the properties of one particle affect the properties of
another, even when the particles are separated by a large distance. The researchers were able to use
AQT to transfer one electron’'s quantum spin state across a chain of four electrons in semiconductor
quantum dots—tiny, nanoscale semiconductors with remarkable properties. This is the longest
chain over which a spin state has ever been transferred, tying the record set by the researchers in a
previous Nature paper.

"Because AQT is robust against pulse errors and noise, and because of its major potential
applications in quantum computing, this demonstration is a key milestone for quantum computing
with spin qubits," Nichol says.

Exploiting a strange state of matter

In a second paper, the researchers demonstrated another technique of transferring information
between qubits, using an exotic state of matter called time crystals. A time crystal is a strange state
of matter in which interactions between the particles that make up the crystal can stabilize
oscillations of the system in time indefinitely. Imagine a clock that keeps ticking forever; the
pendulum of the clock oscillates in time, much like the oscillating time crystal.

By implementing a series of electric-field pulses on electrons, the researchers were able to create
a state similar to a time crystal. They found that they could then exploit this state to improve the
transfer of an electron's spin state in a chain of semiconductor quantum dots.

"Our work takes the first steps toward showing how strange and exotic states of matter, like time
crystals, can potentially by used for quantum information processing applications, such as
transferring information between qubits,” Nichol says. "We also theoretically show how this
scenario can implement other single- and multi-qubit operations that could be used to improve the
performance of quantum computers."

Both AQT and time crystals, while different, could be used simultaneously with quantum
computing systems to improve performance.

"These two results illustrate the strange and interesting ways that quantum physics allows for
information to be sent from one place to another, which is one of the main challenges in
constructing viable quantum computers and networks,” Nichol says.

More information: Haifeng Qiao et al. Floquet-enhanced spin swaps, Nature Communications (2021).
DOI: 10.1038/s41467-021-22415-6

Yadav P. Kandel et al. Adiabatic quantum state transfer in a semiconductor quantum-dot spin chain,
Nature Communications (2021). DOI: 10.1038/s41467-021-22416-5

Yadav P. Kandel et al. Coherent spin-state transfer via Heisenberg exchange, Nature (2019). DOI:
10.1038/s41586-019-1566-8

Journal information: Nature Communications , Nature
https://phys.org/news/2021-05-major-hurdle-quantum.html
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Thin, large-area device converts
Infrared light into images

Seeing through smog and fog. Mapping out a person’s blood vessels while monitoring heart rate
at the same time—without touching the person's skin. Seeing through silicon wafers to inspect the
quality and composition of electronic boards. These are just some of the capabilities of a new
infrared imager developed by a team of researchers led by electrical engineers at the University of
California San Diego.

The imager detects a part of the infrared spectrum called
shortwave infrared light (wavelengths from 1000 to 1400
nanometers), which is right outside of the visible spectrum (400 to
700 nanometers). Shortwave infrared imaging is not to be confused
with thermal imaging, which detects much longer infrared
wavelengths given off by the body.

The imager works by shining shortwave infrared light on an object
or area of interest, and then converting the low energy infrared light
that's reflected back to the device into shorter, higher-energy
wavelengths that the human eye can see.

"It makes invisible light visible,” said Tina Ng, a professor of
electrical and computer engineering at the UC San Diego Jacobs
School of Engineering.

While infrared imaging technology has been around for decades, The new infrared imager is thin
most systems are expensive, bulky and complex, often requiring a 3?S%I§§r‘(‘:prae%tit_"V,\'Itirr‘]gau'arge'area
separate camera and display. They are also typically made using ' '
inorganic semiconductors, which are costly, rigid and consist of toxic elements such as arsenic and
lead.

The infrared imager that Ng's team developed overcomes these issues. It combines the sensors
and the display into one thin device, making it compact and simple. It is built using organic
semiconductors, so it is low cost, flexible and safe to use in biomedical applications. It also
provides better image resolution than some of its inorganic counterparts.

The new imager, published recently in Advanced Functional Materials, offers additional
advantages. It sees more of the shortwave infrared spectrum, from 1000 to 1400 nanometers—
existing similar systems often only see below 1200 nanometers. It also has one of the largest
display sizes of infrared imagers to date: 2 square centimeters in area. And because the imager is
fabricated using thin film processes, it is easy and inexpensive to scale up to make even larger
displays.

Energizing infrared photons to visible photons

The imager is made up of multiple semiconducting layers, each hundreds of nanometers thin,
stacked on top of one another. Three of these layers, each made of a different organic polymer, are
the imager's key players: a photodetector layer, an organic light-emitting diode (OLED) display
layer, and an electron-blocking layer in between.

The photodetector layer absorbs shortwave infrared light (low energy photons) and then
generates an electric current. This current flows to the OLED display layer, where it gets converted
into a visible image (high energy photons). An intermediate layer, called the electron-blocking
layer, keeps the OLED display layer from losing any current. This is what enables the device to
produce a clearer image.
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This process of converting low energy photons to higher energy photos is known as
upconversion. What's special here is that the upconversion process is electronic. "The advantage of
this is it allows direct infrared-to-visible conversion in one thin and compact system,” said first
author Ning Li, a postdoctoral researcher in Ng's lab. "In a typical IR imaging system where
upconversion is not electronic, you need a detector array to collect data, a computer to process that
data, and a separate screen to display that data. This is why most existing systems are bulky and
expensive."

Another special feature is that the imager is efficient at providing both optical and electronic
readouts. "This makes it multifunctional,” said Li. For example, when the researchers shined
infrared light on the back of a subject's hand, the imager provided a picture of the subject's blood
vessels while recording the subject's heart rate.

The researchers also used their infrared imager to see through smog and a silicon wafer. In one
demonstration, they placed a photomask patterned with "EXIT" in a small chamber filled with
smog. In another, they placed a photomask patterned with "UCSD" behind a silicon wafer. Infrared
light penetrates through both smog and silicon, making it possible for the imager to see the letters
in these demonstrations. This would be useful for applications such as helping autonomous cars see
in bad weather and inspecting silicon chips for defects.

The researchers are now working on improving the imager's efficiency.

More information: Ning Li et al, Organic Upconversion Imager with Dual Electronic and Optical
Readouts for Shortwave Infrared Light Detection, Advanced Functional Materials (2021). DOI:
10.1002/adfm.202100565

Journal information: Advanced Functional Materials
https://phys.org/news/2021-05-thin-large-area-device-infrared-images.htmi
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COVID-19 Research News

A new approach to treat and prevent Covid-19

By William A. Haseltine
As SARS-CoV-2 variants grow in type and frequency, Covid-19 researchers are on the hunt for
parts of the virus that remain consistent across variants in order to create Covid-19 treatments that
work for multiple strains of the virus. This is the third in a series discussing these potential
Achilles’ heels for Covid-19. Read more from this series in part one and part two.

Antibodies have been at the forefront in the search for
drugs to prevent and treat Covid-19. Combination
antibodies effectively reduce infection length if given early
enough and prevent infection for those exposed. However,
there are some inherent difficulties with antibodies as
drugs. They are relatively large molecules that are
expensive to produce. Additionally, SARS-CoV-2 mutates
to resist single and, in some cases, to double-antibody |
cocktails. Here we describe a new approach to the same E== -
end using antibodies derived from camelids, a biological Alpaca Wallpaper Access

family which includes mammals
such as camels, llamas, and alpacas. Side view VHHE

Camelid-derived antibodies lack a
light chain and are composed of two VHHE 8 - V/HH E
identical heavy chains. These unique 3
heavy-chain antibodies are also VHH \
known as nanobodies. Camelid
nanobodies are less than a quarter of Y :
the size of human antibodies. They &
are more stable, more simply 3
modified, and less expensive than
traditional monoclonal antibody
drugs. These unique qualities have
prompted researchers to develop
camelid-derived nanobody drugs for
Covid-19.

In a study by Koenig et al., a
llama and an alpaca were immunized Nanobodies V and E binding to the spike protein. Koenig et al
with a SARS-CoV-2 spike protein
from an inactivated virus. They then identified four nanobodies that resulted from immunization
that potently neutralized SARS-CoV-2: E, U, V, and W. Three of these—U, V, and W—bind to the
Covid-19 spike protein as indicated in the figure below. In contrast, E is bound to an extended loop
overlapping the receptor-binding domain.

Each of the four nanobodies effectively neutralized SARS-CoV-2 by roughly 50% in a plaque-
reduction assay on their own. To improve the activity, combinations of two individual nanobodies
were joined by a flexible linker to create drug candidates that might be more effective by binding
to two different sites simultaneously.
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The receptor-binding domain that binds to ACE2 resembles a spring-loaded “up-down” device.
When the receptor-binding domain is in the “down” position, it is not primed to bind to ACE2.
However, when in the “up” position, the receptor-binding domain is open to ACE2 binding.

A series of experiments were done to link the nanobodies in sets of two or three to determine
which combinations were the most potent neutralizers. The ones which were selected were V and
E.

IV+E neutralized at a dilution 62 times
greater and had an affinity at least 22
times greater than singular nanobodies,
indicating a  highly  neutralizing
combination nanobody. The E nanobody
seems to bind to the “up” position in the
stead of ACE2, releasing the fusion
activity of the trimeric protein
prematurely and inactivating the structure.
On the other hand, the V nanobody
improves the ability of V+E to bind by
stabilizing the receptor-binding domain in
the two-up position, allowing the E
nanobodya better Opportunity to bind and Receptor binding domain in up and down positions. Stanford
prematurely activate the trimer. University

The researchers also aimed to find a multivalent nanobody that neutralizes rapidly spreading
variants found to resist neutralizing antibodies from convalescent sera and vaccines. The V
nanobody avoids the high-escape amino acids of 417, 484, and 501, suggesting it could potentially
neutralize variants like B.1.1.7 and B.1.351, which contain mutations at those positions. However,
the E nanobody contains binding at both 484 and 501, indicating it would be less tolerant of
changes at these positions. Therefore, the V+E combination nanobody may not have the
neutralizing prowess against variants as it does against the wild type.

The other nanobodies—U and W—

Up RBD

were overcome by spike mutations at SARS-CoV-2 WT

positions 371 and 378. While mutations at ae 2 I,y

these positions are less common than " ® 00 (M)

mutations at positions 417, 484, and 501, | £ § - - VY

they still denote a shortcoming in these & = 604 D4 \‘ij‘E’ i
. . - - 32

nanobodies. While they may be potently .gg 40

neutralizing, it seems they may not | & £ 297

o
A

overcome rapidly spreading variants of
concern.

The V+E combination nanobody is a
potent neutralizer and could be used as a new approach to prophylaxis, therapeutics, and improving
upon existing antibodies. However, this is not a universal solution, as mutations in the spike
protein decrease the binding of individual camelid-derived nanobodies. This can be partially
overcome by combining nanobodies, but not entirely because mutations may arise in both domains,
which reduce potency.

It may be possible to use the camelid approach to find conserved epitopes which do not affect
antibody neutralization, such as those described by Starr et al. in part two of this series.
Combination nanobodies could potentially target these conserved regions, in addition to the
binding regions, to produce a highly potent and versatile neutralizing bispecific nanobody. With
further research, combination nanobodies to prevent and treat highly infectious and immune-
evasive SARS-CoV-2 variants may well be on their way.

https://www.forbes.com/sites/williamhaseltine/2021/05/05/a-new-approach-to-treat-and-prevent-covid-
19/?sh=548b159622db
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