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Raksha Mantri gives away DRDO Dare
to Dream 2.0 & Young Scientists awards

Shri Rajnath Singh calls for R&D in futuristic technologies
Our aim is to equip our forces with latest machinery to deal with any challenge: RM

Key Highlights:

Three indigenously-developed technologies handed over to the Armed Forces

DRDO Directed Research Policy & Records Management Policy launched

Greater linkages between DRDO and academia emphasised

Developing new indigenous technologies important to strengthen national security & overall

development, says Shri Rajnath Singh
Raksha Mantri Shri Rajnath Singh felicitated the winners of ‘Dare to Dream 2.0’ Contest of
Defence Research & Development Organisation (DRDO) in New Delhi on October 04, 2021. The
Raksha Mantri gave away awards to 40 winners - 22 in Individual category and 18 in Startup
category. He also launched ‘Dare to Dream 3.0’ to promote innovators & startups and provide a
platform for the young ignited minds in the country.

Dare to Dream is DRDO's pan-India contest to promote Indian academicians, individuals and
startups to develop emerging defence and aerospace technologies/systems. DRDO provides
technical and financial support to the winners for realisation of their ideas under the Technology
Development Fund (TDF) scheme.

Shri Rajnath Singh also gave away DRDO Young Scientists awards for the year 2019. Sixteen
DRDO scientists, under the age of 35 years, were awarded for their outstanding contribution in
areas of their expertise.

Congratulating the winners of ‘Dare to Dream’ and ‘DRDO Young Scientists’ awards, Shri
Rajnath Singh said, they reflect the energy, enthusiasm and commitment of the youth of the
country to create something new. He exuded confidence that the winners in the fields of
innovation, design & development will inspire young minds and create path-breaking innovation in
future. The 'Dare to Dream' challenge, he said, represents the vision and mission of the
Government as also the mandate of DRDO.

The Raksha Mantri reiterated the Government’s resolve to build a strong and self-reliant ‘New
India” which, he said, can only be achieved through a collaborative effort. He termed ‘effort’ and
not just ‘desire’ as the key for an individual, society and the nation to achieve success. Saying that
India is one of the oldest countries in experience & culture and the youngest with about 60 per cent
of the young population, he encouraged the youth to observe, learn & create new innovations and
play their part in taking the country to greater heights.
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Pointing out that global security concerns, border disputes & maritime affairs have forced the
world to focus on military modernisation, Shri Rajnath Singh reaffirmed the Government’s
commitment to modernise the Armed Forces and equip them with latest machinery to deal with any
challenge. He described the power of the youth as the hope for the country and called upon the
young ignited minds to help the Government in achieving the objective of ‘Aatmanirbhar Bharat’.

“Developing new technologies indigenously is the need of the hour. Our vision of
‘Aatmanirbhar Bharat’ is to ensure that advanced technologies are developed domestically. It is
extremely important not just for strengthening national security but also ensuring overall
development of the country,” said the Raksha Mantri.

Describing private sector participation as crucial to achieving ‘Aatmanirbhar Bharat’, Shri
Rajnath Singh stated that the Government, led by Prime Minister Shri Narendra Modi, has taken a
series of reform steps to increase the participation of private industry in the defence sector which
has created a suitable growth environment and provided a big boost to indigenous defence
capabilities. He listed out some of these steps, including bringing in new categories of acquisition
in Defence Acquisition Procedure (DAP) 2020; provision of a specific budget for defence
modernisation; notifying two Positive Indigenisation lists; increasing FDI in defence; according top
priority to capital procurement and Buy {Indian - Indigenously Designed Developed and
Manufactured (IDDM)} to promote indigenous design & development of defence equipment;
creating opportunities to build a Mega Defence Programme including fighter aircraft, helicopters,
tanks and submarines through Strategic Partnership Model; opening avenues for free Transfer of
Technology (ToT) through DRDO and initiatives like Innovations for Defence Excellence (iDEX)
and Technology Development Fund.

The Raksha Mantri asserted that due to these measures, the number of contracts being awarded
to defence industry have increased; new MSMEs & startups have emerged and more employment
opportunities created. “We are not only meeting our domestic needs, but are also exporting
technology & equipment to foreign countries,” he added.

Shri Rajnath Singh lauded DRDO for playing a central role in the Government’s efforts of
achieving self-reliance in defence manufacturing and contributing immensely in enhancing the
capacity & capability of the Armed Forces even in the rapidly changing geo-political situation. He
said, the recent contracts and induction of Light Combat Aircraft (LCA) Mk-1A, Main Battle Tank
Arjun Mk-1A and Medium Range Surface to Air Missile system are some noteworthy
contributions.

“DRDO is not only trying to match the capabilities of technologically advanced countries, but is
also equally engaged in innovation of new technologies. The new generation programmes of
DRDO will upgrade our Armed Forces in future as well,” the Raksha Mantri hoped.

The Raksha Mantri commended DRDO Young scientists’ lab and Advance technology Centres
for working in futuristic technologies such as nano technology, quantum computing, artificial
intelligence, unmanned and robotic technologies. Terming it as the new dimension of ‘New India’,
he called for increased R&D efforts in such futuristic technologies. He stressed on the need to
develop dual use technologies which can be beneficial for both Armed Forces personnel and
civilians. He urged all the stakeholders to focus on research & development in order to provide
state-of-the-art equipment to the Armed Forces. This will help in establishing the country’s identity
in the international market and achieving the vision of 'Make in India, make for the world’, he said.

Shri Rajnath Singh exhorted the Industry representatives to take full advantage of the policies of
the Government and create an organic synergy with DRDO and other government agencies. Saying
that Transfer of Technology from DRDO is bearing fruit, he hoped that in the times to come the
industry would develop in-house R&D systems on its own.

Cautioning against working in silos and laying special emphasis on identifying cost and time
over-run projects and delivering them efficiently in a time-bound manner, the Raksha Mantri called
for strengthening the linkages between academia, Industries and DRDO. This collaboration, he
said, would ensure overall development.



On this occasion, three products/systems indigenously developed by DRDO were also handed
over to the Armed Forces. These are:

o ARINCB818 Video Processing and Switching Module: The module, developed for the Indian
Air Force, was handed over to the Vice Chief of Air Staff Air Marshal Sandeep Singh. It is a
state-of-the-art module with high bandwidth, low latency, channel bonding, easy networking
and will cater to 5" generation aircraft development programmes.

e Sonar Performance Modelling System: Developed for the Indian Navy, the system was
handed over to Vice Chief of Naval Staff Vice Admiral Satish Namdeo Ghormade. It is useful
for Indian Naval ships, submarines and under water surveillance stations etc.

e Bund Blasting Device Mk-11: The device, developed for Indian Army, was handed over to the
Vice Chief of Army Staff Lt Gen CP Mohanty. It is used to reduce the height of Ditch-cum-
Bund obstacles to enhance the mobility of mechanised infantry during wartime.

A Memorandum of Understanding (MoU) was also exchanged between Prof HA Pandya, Vice
Chancellor, Gujarat University and Secretary Department of Defence R&D and Chairman DRDO
Dr G Satheesh Reddy for establishing an Advanced Technology Centre ‘Sardar Vallabhbhai Patel
Centre for Cyber-Security Research’ at Gujarat University for conducting directed research in
cyber security.

Shri Rajnath Singh also released two policy documents of DRDO - Directed Research Policy
and Records Management Policy 2021. Directed Research Policy provides framework for
establishment of Advanced Technology Centres and Research Cells in academic institutes for
focussed research on identified subjects such as futuristic surveillance and defensive and offensive
capabilities. ‘Long Term Directed Research Policy’ was recently approved by the Government to
support & provide impetus to outcome and application oriented directed research in collaboration
with academia. The Records Management Policy aims to further strengthen the records
management activities of DRDO.

The two-day annual DRDO Directors' Conclave 2021, which began on October 03, 2021, will
conclude today. The theme of the conclave is ‘Redesigning the processes to meet the national
aspirations’.

In his address, DRDO Chairman Dr G Satheesh Reddy listed out the recent achievements of
DRDO and stressed on developing mechanisms for faster development of advanced technologies
and ease of working with industry & academia. He congratulated all the awardees and wished them
a bright future.

Senior civil and military officials of Ministry of Defence and Industry representatives were
among those present on the occasion.
https://pib.gov.in/PressReleasePage.aspx?PRID=1760781
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faSanst 1 R vee el gud 22 safFdera Aot & 3k 18 werésw Aoft F wiFafaa
q| 37 geacH AR TEEITH A ToraT & AR AU A Isvad AT ARTF F TF AT UG
A & faw s g o7 3.0' sft dfew fram
3R T W NIRERT N IRV AR afadfar ¥ N AR Ranfael, aafFaat sik
TEITH F 3T T IR v dig@fraionfal # el 9 & Qv vcaea
&t 81 M3t v e Fiv (dEvw) Ao F dga RFoant # 39F [FERt &
THR F & v aade iR R gear yea #&ar g
St oy T @ a¥ 2019 F AT HIRA a1 Iofas REER o vorT el 35 @ &
FH WY F Wdag AAREHT Iafasl F s AAvaAar & &6 & 39 3 Ioe F A
FFATAT e aram)
w;@wm-gm@mwm-w*maﬁmmwgcmm
e & Fo1, ¥ Fo 79 9 F QA qw & gand f 39, 370F AR sRdagyar 7 gl §
3egia frearw sawFa T & damr, Remge sk Rew F a7 & Roar gar aftass # aRa
A IR wfasT # ow T FAER FE SRR FO F I g I A WHER F QAo
3R B F wr-wry DHREET F AR w1 ) gt w6
W AN F TF Ay AR AN ' $RAT T & WHFR & FFeqd & aewn, ows
faT 38l FeT, Fad THh HEANMcAS YA & ATTH q 9Icd FRAT ST HHhaT &1 3egi TF
fFd, A 3R W F AT FHheram GIod FIA A Foll T HY, T Faa BT H TAAT
¥E Fed gU & aRa Fpera AR G A e @A R F @ v § 3R s 60 wfaera
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# AN FF FAE W A A F HOe syfFT B & v Demia B

¥F Tad gr & RTw guen RanEt, d@e Ree 6k o ad awel 3 glaar ®@ d
ITYARFT W A R F F AT ATy Far 7 o voeny R F g qa@f F
smyfadiEor st 37 Bt st gt @ Pves & R adfiqan adisd @ d@ =& f TWER
#r yfdagear #r gftc 1 37l garat i afFa & o f 3w F ww F afta fmar sk
Tar STA AT F WA ART F 3627 B Ued FA A WEHR A A A FI
JTearT R

W 7R A Fg, "AS dRel H Taed T ¥ RHERAa FAr gHT A d@gHar g
AR oA 1 AN e g7 AR e § & 3e9d awedldl N W T W
Refa fFar awl a8 7 Fad TEAT FIAT F Aqqa FA F AU afew U F wwa e
F gaaa & § v it rdia Ageaqt §1”

fash & A smflarlt & srenfae sma # Wt & v Agcaqet sa ge At Toey
i & Fe1 & gue 7 AN Tew AN & Aqea el WFR o @ a7 F s sg@er
APl Tem & AT #F FURAE! Fea Jor¢ §, FTEa v 3ugFd e ardmaier 3R Faeeh
T &THAIH B TF 37 JordT We fRar ¥ 1 3l 3 § Fo weAl w1 Ow fran, et
T rftereor witear (frodh) 2020 # ftereor fr a5 AT afde § tan amyfadEor F
faT & faftse g9 F1 yEuE; & FEReAs FEeliEtor gt B aftgRa Fem e an
# UHAINTS qor, T 3uFU & Faaeft Bamse Ak fFEw A e & & v G @l
I @iy (RdT-raedt = ¥ Refa 3k AfFa réHden)) 1 aafea wufEswar &
WARSF WHER! Alsel & ATA § a3 @AW, Fefwicey, ¢ IR vaglaal afta wa A
W FEAGH dd@ F HaaC Yo7 w1, NIREBNT & Awegdwr § @A & g gaiawor
(@3 3R W@ Igvear F AT FaER (mEsFw) AR WP fEw Fw Sl gge F
T T @, A §

W #AN A IR IF FET F 5T U F FROT, W 3GAT F QU I arer egei A
wear # g §f & v wAvweas Ak werd 3R § 3R 31f8F AR F s der ge d
S FE, T A dad IRl W owal @ oqu @ ¥ aew Rkl § s sk
Igaont @1 At ot #T w EI

At Toreny R & tan faAtr & arcafasiar grod w9 F WER F gt d Fa A
framer sl aSf & s s-TeEfafa # ot weeT qat A awrar F g H A AT
¢ & v I Hr TN A SgA Fe, g @ A FAy AR g o Raw
(TarHIT) THF-1T, AET Jous &F Aol TAF-1T 3 7w qft & ag ¥ g1 # AN =@
arell AW gomrel! 1 anfAer FIer & sed@AT e

8T FAr A e eyFd A F, "NIREMN T FaT dhAlPT T F IoAd AT A aTHATHT F
AT @A T FRT F @5, ded 7§ ThAD & AqER A Y FoET T § T90 I R
NAIET A 7 NG F FRIFH 0T # st gAN TAET Tl FT IoaAdA A"

W AR & A T, FaeH Fogfed, MEfsREE Rfosiw, AT Wa sk daRs
vt St afdsy i gi@ffrat & Fo F@ F Qe famdest gar dafasr
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g ATl 3eeie e F SUd AW IR # 3 I ggAT TG e AR AF I+
3R, A% R T o3 & BT F g F&F 7 #Acg Faref
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IS F HHAR FT FFAROT BT & @ ¢, IeelA H1AT FFd B 6 3 aer wAT A
3EANT 9 GH W -850 IR U3 ;Y RAeen fasfaa wm

TH qEH IO H T §U FH I ¥ e FrauE waq ge 3R ana 3Rk www @
It gaar arell aRASAET fr ggEe F IR IR FEIGY i § FUddgEs @aika
A W AT X & go, T4 7 F e, se@er 3k SmEien & fiw @@t B Asd F@
FT IMEaT HATl 3 FET 7 IF WEAT wAT Rew AR |

3H AW W I3 ganr Faaelt & ¥ el s scucivonfaat #t off geaes qai
& giar ar=m ¥ §

THRISTAET 818 I MARw v Rafr Agge: sy g ¥ ¥ v fwla
AlSIA A qBH NF 36 WR 6 I AR F9 b F @ = g5 39w dshgy, w4
faciaen, derer affeser, smame Acafder & @y vw AT Afsge § 3k 54 O & e
e AT FT Q@ Fam|

R e At Rvea: ard alder § P el 39 e # s 9w 3w
A9 FIE qBH TSRS T AT URAS A WIOT TN I HRCAT AT & SeTe,
yegfeaat st arelt & A et vt R & e el §

95 sorfeeer f3asy taF-ll: aRAT da1 F v RFERT su Basy ) gy NI ATE 3t
e Affesie Soa d@idft Mgt & |@ir 72 9F 39T U F SR AFeses seher A
afaefiedar & do=t F AT Ba-Fa-a5 aumdt @ 598 F 774 A F A v smar g |

TH IeaAd WGP FE WWER TeaNHE Ted Al BR ARpa-RFARE Rad fr e
¥ v e vav g3, e favafadared F Feufa R T seEue vd Rew R
¥ gfg aur SREE & sreger SF St wolter WS & i e Reafaggreay # e gean
# ERT e F F v vE wwEElar Ao (TAsy) 1 8 arere-vers B o

At oy RiE & AEnt & @ A arRe-PERE awum Afy 3k ReE g
AfF 2021 ff S Fr PERT IqEaE AT gy A FaEh sk s Ak S gEEw
T R w R eqwue F v daftr dvaet §F sea wie@fdr Fb s s
YHISST A THAT F AT FREr geaw Fw g fRanfaeh F wgahr @ aRomr sk sy
eqE AERT Iquue N THdT IR DA ved FA F QA g §§ F WHER q@w
AeFrfas PERT seqaue fify F Al § 7% i RFE vaueT Afa w1 seea SamEn
N RFE yaua afff & 3R Aaqg =@ 31 @ Redw afis famdiest s
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Fledad 2021, St feaih 3 rFgay, 2021 A YT §I;T, FT AT TS GANN| Fiewerd F1 v
T AHETAT F U TR F v afFmst F T w@wr & R

Iaa wae H SEe F reder o7 St wewr 3 A SmEnn fr afdar syatewat
o a3t 3eaa dieiffFat & S & Rem it sgar 3k R § @ 55 7@
# Il F AT aF AeEfa Fa | SR Ran s&ia a3l weER @eant # aud § sk
3% 3soad AT Y FTHT F

3 IAET W &7 AR 35T 7o & aitss anie ik d= arftsrd sufera &
https://pib.gov.in/PressReleasePage.aspx?PRID=1760960
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Need to focus on developing dual-use technologies:
Defence Minister Rajnath Singh

“Countries around the world are focusing on military modernisation and demand for military
equipment has gone up in view of global security concerns, border disputes and developments in
the maritime domain,” Rajnath Singh said

New Delhi: India needs to focus on developing dual-use technologies for both military and
civilian agencies and special attention should be paid to research
and development for manufacturing state-of-the-art defence
platforms, Defence Minister Rajnath Singh said on October 4.

He said the demand for military equipment is increasing
around the world in view of global security concerns, border
disputes and developments in the maritime sphere, and India must
focus to enhance its domestic defence industry. » A ~

Addressing an event organised by the Defence Research ;——&B
Development Organisation (DRDO), Mr. Singh said that no Defence Minister Rajnath Singh. File
corner of the world is left untouched by the changes seen in areas | "ot Credit: PTI
of strategic affairs, military power, trade, economy and communication.

He, however, did not specifically elaborate on the changes that he was talking about.

“Countries around the world are focusing on military modernisation and demand for military
equipment has gone up in view of global security concerns, border disputes and developments in
the maritime domain,” Mr. Singh said.

“Today, when we are talking about private sector participation for development of defence
equipment, it is our utmost concern to strengthen, equip and make them ready for the new role,” he
added. The Defence Minister underlined the need for giving special attention to research and
development for manufacturing military equipment.

“We need to develop dual-use technologies so that both military and civilian sides benefit. We
have to put special attention on research and development to provide state-of-the-art equipment to
our armed forces,” he said.

Mr. Singh said work is underway with a focus on futuristic technologies like nano-technology,
guantum computing, artificial intelligence and robotic technologies.

“We have moved rapidly in the direction of not only meeting our domestic security needs but
also exporting technology and equipment to foreign countries,” he said.

https://www.thehindu.com/news/national/need-to-focus-on-developing-dual-use-technologies-defence-
minister-rajnath-singh/article36822090.ece
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Private sector will play key role in achieving
self reliance in defence: Rajnath

New Delhi: Defence minister Rajnath Singh on Monday said the Union government was
committed to strengthening the private sector and priming it for its new role in developing India’s
defence  capabilities, stressing that  private
participation was crucial to achieving the goal of
Atmanirbhar Bharat or self-reliant India.

Singh said the government had taken a raft of
reform measures to increase the participation of the
private industry in the defence sector, with focus on
providing a boost to indigenous defence capabilities.

“Developing new technologies indigenously is the
need of the hour. Our vision of ‘Atmanirbhar Bharat’ — ) . .

. . Defence Minister Rajnath Singh addresses during
is to ensure that advanced technologies are developed rpo pirectors Conclave 2021 in New Delhi on
domestically. It is extremely important not just for Monday. Singh said the Centre was committed to
strengthening national security but also ensuring Strengthening the private sector. (ANI)

overall development of the country,” the minister said while addressing a Defence Research and
Development Organisation (DRDO) function to felicitate young scientists and other achievers.

The government has taken several steps to boost self-reliance in the defence sector, including
the raising of foreign direct investment (FDI) in defence manufacturing, creating a separate budget
for buying locally made military hardware and notifying two lists of weapons/equipment that
cannot be imported.

India has set aside 370,221 crore this year for domestic defence procurement, accounting for
63% of the military’s capital budget. Last year, the ministry spent over 51,000 crore, or 58% of
the capital budget, on domestic purchases.

The government will take all measures to modernise the armed forces and equip them with latest
weapons and systems to deal with any challenge, the minister said.

Singh lauded DRDO for its contribution to the government’s efforts to achieve self-reliance in
defence manufacturing and its role in enhancing military capabilities at a time when the geo-
political situation is changing rapidly.

“DRDO is not only trying to match the capabilities of technologically advanced countries, but it
is also equally engaged in innovation of new technologies. The new generation programmes of
DRDO will upgrade our armed forces in future as well,” the minister said.

Singh also released two policy documents of DRDO: Directed Research Policy and Records
Management Policy 2021. The first policy seeks to set up advanced technology centres and
research cells in academic institutes for focused research on futuristic surveillance, defensive and
offensive capabilities.

In a major push to the self-reliance campaign in the defence sector, India has signed contracts
and cleared projects worth almost 354,000 crore in less than a month to boost the military’s
capabilities with locally produced weapons and systems including transport planes, tanks,
helicopters, airborne early warning systems and counter-drone weapons, as reported by HT on
Monday.

https://www.hindustantimes.com/india-news/private-sector-will-play-key-role-in-achieving-self-reliance-in-
defence-rajnath-singh-101633375511040-amp.html
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Tue, 05 Oct 2021
Rajnath Singh felicitates winners of '‘Dare to
Dream 2.0' contest of DRDO

New Delhi [India], October 4 (ANI): Defence Minister Rajnath Singh felicitated the winners of
'Dare to Dream 2.0' contest of Defence Research and Development Organisation (DRDO) in New
Delhi on Monday.

The Union Minister gave away awards to 40 winners of
which 22 were in the individual category and 18 were in
the startup category, read the release by the defence
ministry.

He also launched 'Dare to Dream 3.0' to promote
innovators and startups and provide a platform for the
young ignited minds in the country.

Dare to Dream is DRDO's pan-India contest to promote
Indian academicians, individuals and startups to develop
emerging defence and aerospace technologies/systems.
DRDO provides technical and financial support to the winners for the realisation of their ideas
under the Technology Development Fund (TDF) scheme.

Rajnath Singh also gave away DRDO Young Scientists awards for the year 2019. Sixteen
DRDO scientists, under the age of 35 years, were awarded for their outstanding contribution in
areas of their expertise.

Congratulating the winners of 'Dare to Dream' and 'DRDO Young Scientists' awards, Rajnath
Singh said, they reflect the energy, enthusiasm and commitment of the youth of the country to
create something new. He exuded confidence that the winners in the fields of innovation, design
and development will inspire young minds and create path-breaking innovation in future. The 'Dare
to Dream' challenge, he said and added that they represent the vision and mission of the
government as also the mandate of DRDO.

Singh reiterated the government's resolve to build a strong and self-reliant 'New India’ which, he
said, can only be achieved through a collaborative effort. He termed ‘effort' and not just ‘desire’ as
the key for an individual, society and the nation to achieve success. Saying that India is one of the
oldest countries in experience and culture and the youngest with about 60 per cent of the young
population, he encouraged the youth to observe, learn and create new innovations and play their
part in taking the country to greater heights.

Pointing out that global security concerns, border disputes and maritime affairs have forced the
world to focus on military modernisation, Rajnath Singh reaffirmed the government's commitment
to modernise the Armed Forces and equip them with the latest machinery to deal with any
challenge. He described the power of the youth as the hope for the country and called upon the
young ignited minds to help the government in achieving the objective of '‘Aatmanirbhar Bharat'.

"Developing new technologies indigenously is the need of the hour. Our vision of 'Aatmanirbhar
Bharat' is to ensure that advanced technologies are developed domestically. It is extremely
important not just for strengthening national security but also ensuring the overall development of
the country,"” said Singh.

Describing private sector participation as crucial to achieving 'Aatmanirbhar Bharat', Rajnath
Singh stated that the central government, led by Prime Minister Narendra Modi, has taken a series
of reform steps to increase the participation of private industry in the defence sector which has
created a suitable growth environment and provided a big boost to indigenous defence capabilities.




The Union Minister asserted that due to these measures, the number of contracts being awarded
to the defence industry has increased; new MSMEs and startups have emerged and more
employment opportunities created.

"We are not only meeting our domestic needs but are also exporting technology and equipment
to foreign countries,” he added.

Rajnath Singh lauded DRDO for playing a central role in the government's efforts of achieving
self-reliance in defence manufacturing and contributing immensely in enhancing the capacity and
capability of the Armed Forces even in the rapidly changing geopolitical situation.

He said, "The recent contracts and induction of Light Combat Aircraft (LCA) MKk-1A, Main
Battle Tank Arjun Mk-1A and Medium Range Surface to Air Missile system are some noteworthy
contributions.""DRDO is not only trying to match the capabilities of technologically advanced
countries but is also equally engaged in innovation of new technologies. The new generation
programmes of DRDO will upgrade our Armed Forces in future as well,” Union Minister said.

On this occasion, three products/systems indigenously developed by DRDO were also handed
over to the Armed Forces.

The two-day annual DRDO Directors’ Conclave 2021, which began on October 03, 2021,
concluded today. The theme of the conclave is 'Redesigning the processes to meet the national
aspirations'. (ANI)
https://www.malaysiasun.com/news/271393626/rajnath-singh-felicitates-winners-of-dare-to-dream-20-
contest-of-drdo

Tue, 05 Oct 2021
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https://www.jagran.com/news/national-rajnath-singh-over-global-security-concerns-border-disputes-and-
maritime-affairs-at-elicitation-ceremony-of-drdo-22081926.html

S FINANCIAL EXP‘RdE,?Sd
Tue, 05 Oct 2021

Field Artillery rationalisation and India’s
Indigenous Artillery Gun Ecosystem

The preferred caliber was 155/52 based on desired ranges
and other desired operational performance parameters
By Col Ashwani Sharma

Recently, the Corps of Indian Artillery commemorated its raising day, this is the right time to
revisit its ambitious rationalization plan and its progress so far. Indian Army’s Field Artillery
Rationalisation Programme, conceived in the 1990s,
envisaged upgrading and standardization of Artillery
guns to 155 mm, similar to Bofors guns acquired in
1986. The preferred caliber was 155/52 based on desired
ranges and other desired operational performance
parameters. The revised modernization plan in 2007
projected the induction of approximately 2800 gun
systems by 2017 in a number of configurations to suit op
requirements. These guns were to be procured in
different configurations like self-propelled tracked (on
tank ghassis) and wheeled (wheeled veh_icle), towed, nggegﬁedg]fat”ﬁ: rsetfndayr Esglreiege?:;:éyi r?('jis'\t/'”g;
UItr"_i'“ght and Mounted Gun SyStemS (ﬂtted on 6x6 deveiopments over the last decade has been the
vehicles). These guns were to equip the Artillery’s huge strides made in indigenous artillery.
almost 280 operational regiments (with a dozen equipped
with rockets). Ultra-light howitzers have been acquired from BAE and tracked guns from South
Korea, but the bulk of the artillery still needs upgrading.

As per a detailed study carried out by SIDM in 2020, one of the remarkable defence industrial
developments over the last decade has been the huge strides made in indigenous artillery. There are
a number of gun production hubs and MSMEs in the country which have created a self-sufficient
ecosystem in the country. DRDO’s ARDE possesses adequate capability in terms of required data
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and knowledge, even though it is a constantly evolving field. Large Indian defence OEMs like
L&T, TATA Advanced Systems and Bharat Forge have set up gun production lines within the
country to compete with the erstwhile state-owned ordnance factories. SIDM’s study report further
states that there exists the capability to not just build guns within the country but also an ecosystem
to refit, upgrade and export them. Orders, of course, have been somewhat slow to come. The
army’s DG Artillery, Lt General T.K. Chawla, recently told the media that the army was ‘hand
holding’ the domestic industry to ensure indigenous projects like the Advanced Towed Array Gun
System and the OFB-produced Dhanush howitzer to meet their requirements.

ATAGS deserves a special compliment being a Greenfield project, designed and developed
through successful partnership between DRDO and the Indian Private sector. Despite a few critics,
and a few hiccups, the gun system has many ‘firsts’ to its credit — 25L chamber, long ranges and
rapid and sustained rate of fire, to name a few. Built in safety using multiple sensors (IoT) is novel.
Its mobility in high altitude and deserts too has taken its critics by surprise.

As part of its defence indigenization drive, the MoD banned the imports of 155 mm howitzers
after December 2021. The army will have no choice but to turn to indigenous gun industry.
Another important aspect brought out by the SIDM report is that Indian R&D and industry have
more than adequate capability to design and develop any type of gun system within the country.
All that is needed is a system to harness the potential.

FARP, however, needs to be modified. In fact, considering the rapid changes in the nature of
warfare brought about by the fast-emerging technologies, there is a definite need to change the
proposed profile. Slow acquisition process inadvertently provides a twofold opportunity; (i) exploit
indigenous capability to fulfill all the requirements, be it new gun systems or upgrades; (ii) balance
out gun tube artillery units with more Self-propelled Rockets and Autonomous Munition Units.
Equip more number of Artillery regiments with rockets, missiles and guided munitions and reduce
the number of units with gun tubes. External ballistics and precision greatly enhance effect at the
terminal objective and save enormously on costs and logistics.

(The author is Editor, South Asia Defence & Strategic Review. Views expressed are personal and do not
reflect the official position or policy of Financial Express Online. )
https://www.financialexpress.com/defence/field-artillery-rationalisation-and-indias-indigenous-artillery-
gun-ecosystem/2343914/

ARABIAN AEROSPACE
ONLINE NEWS SERVICE

India offers LCA Tejas for
RAAF trainer requirement

India’s state-owned Hindustan Aeronautics Limited (HAL) is hopeful of winning a contract to
supply its Light Combat Aircraft (LCA) Tejas as Lead in Fighter Trainer (LIFT) configuration
to the Royal Australian Air Force (RAAF), writes Jay Menon.

RAAF had floated a tender in June 2020 for a new advanced jet trainer to replace its age-old
BAE Systems Hawk 127 LIFT aircraft.

“We have responded to a request for information (RFI) from Australian DoD for the Air 6002
Phase 1 requirement , which was issued on June 1, 2020, by offering our LCA as LIFT
configuration,” says an HAL official.

RAAF is yet to fully define the requirements for Air 6002 Phase 1 Future LIFT aircraft.

According to the RFI, the aircraft performance and aircraft mission systems that bridge between
the pilot training system and fast jet conversion courses will be critical requirements. The Future
Lead-in Fighter Training System will be expected to remain relevant to its role in training fast jet

Tue, 05 Oct 2021
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aircrew and supporting joint force training, to be adaptable to those needs as they evolve, to be
affordable, and to be safe out to an indicative timeframe of 2050.

“The Tejas should form the lynchpin of India’s export strategy. If strategised correctly in terms
of cost, timely delivery and product support, the aircraft
can become an excellent export prospect, though the
global fighter market is ruthlessly competitive and is
exceptionally difficult for new entrants. This requires an
integrated effort that combines foreign policy, military
diplomacy, and aggressive defence marketing and
cooperation. Since the MK1/1A incorporates critical
equipment that are of foreign origin (for example, the | — ST
GE engine) it makes eminent sense to create risk-sharing e : = =
partnerships with these companies to ensure successful
exports. Effectively, this 4/4.5-generation aircraft should be pitched as the best value for money to
a large number of countries in Asia, Africa, Europe and Latin America. While the Mk 1 and 1A
become the most affordable high-performance aircraft and best value for money, the trainer by
itself has immense potential. The Tejas trainer is an ideal aircraft for the LIFT role for all air
forces,” noted Air Marshal M Matheswaran (retd) and former Deputy Chief of India’s Integrated
Defence Staff.

HAL has reasons to be hopeful as it secured an approximately US$7 Billion deal to manufacture
83 LCA Tejas jets for the Indian Air Force (IAF). Since then, HAL has also been confident about
the indigenous fighter/trainer’s prospects on the export market.

According to the HAL official, the production rate for this increased requirement by IAF is
being augmented by HAL from 8 to 16 aircraft every year through the creation of a state-of-the-art
new facility in Bengaluru.

“The LCA has got foreign countries interested and we are confident of one such contract soon,”
said Chairman and Managing Director R. Madhavan.

HAL is also expected to respond to a Request for Proposal (RfP) from the Royal Malaysian Air
Force (RMAF). The Malaysian Air Force has sent out a global request for low-cost light fighter
aircraft.

HAL has also offered the LCA (Naval Twin seat Trainer) to US Navy in July 2020.

LCA-Tejas Mark 2, the second generation fighter prototypes are underway in association with
the DRDO’s Aeronautical Development Agency (ADA). “We expect the first prototype to be ready
by next year-end. It will be lengthier and is under design stage with structural and systems plans in
place. It will take one year for the ground runs and the then flight trails will start to be completed
by 2026-27,” the HAL chief said.

https://www.arabianaerospace.aero/india-offers-lca-tejas-for-raaf-trainer-requirement.html
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Business Standard

Tue, 05 Oct 2021
Indian Navy to operate a mix of nuclear,
conventional submarine fleet

Across the world, major navies like the American, French, British
and now Australian have switched over to nuclear submarine fleet
Against the backdrop of Australian decision to scrap a USD 90 billion deal with France to build
conventional diesel-electric submarines and opt for building nuclear boats only, a senior
government official on Monday said the Indian Navy will operate a mix of both nuclear and
conventional submarines to deal with the threats around the country.

"For Australia, the threat is more in the open oceans and the areas around that area. The decision
to scrap a conventional submarine deal makes sense for them. While for us, the need is to tackle
threats both near our coastal areas as well as open seas. That is why the Indian Navy would build a
fleet which would include both nuclear as well as conventional submarines," a senior government
official told ANI.

The official was commenting on the ongoing debate
on whether India and other navies should follow suit
and go for building only nuclear submarines as they are
more capable and stealthier than conventional
submarines.

Notably, after scrapping the deal, Australia has
joined hands with the Americans who would now help
Canberra build nuclear attack submarines to tackle the
main threat from the Chinese Navy.

For a country like India, having a mix of both types of submarines makes more sense
economically as well as the cost of operating and building nuclear attack submarines is more than
double of building conventional diesel-electric submarines, according to the official.

As far as the economics of the project goes, the entire project to build six nuclear submarines
under the Kalvari class (Scorpene) boats for India would come around Rs 25,000 crore on
completion whereas the proposal to build the first three nuclear attack submarines to be built by the
Defence Research and Development Organisation (DRDO) at its Submarine Building Centre
would cost more than Rs 50,000 crore, said the senior official.

Even though the cost difference between the nuclear and conventional submarines is substantial,
the nuclear boats provide a huge capability to the navies as the boats can stay underwater for
months without the need to come out on the surface at regular intervals as is required by
conventional boats to charge their batteries.

Indian Navy has plans of operating 24 new submarines of which six are of the Kalvari class, six
would be built under Project 75 India whose tender has been issued and a proposal for building six
nuclear submarines is pending with the Cabinet Committee on Security.

The decision on the last batch of six submarines under the plan would be taken at a later stage,
the sources said.

At present, India has a fleet of Russian-origin Kilo Class, German-origin HDWSs and an
indigenous ballistic nuclear submarine in the form of 'INS Arihant'. Five nuclear submarines were
re-planned to be built under the Arihant Class project which is separate from the 24 submarine
programme.

Across the world, major navies like the American, French, British and now Australian have

switched over to nuclear submarine fleet only but the Chinese and Russian Navy operate a mix of
both nuclear and conventional submarines, the official said.
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India has been leasing nuclear attack submarines from Russia for the last three decades and is in
the process of leasing another one soon from there.
(Only the headline and picture of this report may have been reworked by the Business Standard staff; the
rest of the content is auto-generated from a syndicated feed.)
https://www.business-standard.com/article/current-affairs/indian-navy-to-operate-a-mix-of-nuclear-
conventional-submarine-fleet-121100401045_1.html

COVID 19: DRDO’s Contribution

The Telegraph online
Tue, 05 Oct 2021
Bengal’s biggest oxygen plant opens in Siliguri

The second wave of Covid-19 led to an urgent demand
for a state-of-the-art oxygen plant at the NBMCH
By Binita Paul

Siliguri: Bengal’s largest oxygen plant was opened on Monday at the North Bengal Medical
College and Hospital (NBMCH) in Susrutanagar, on "
the outskirts of Siliguri.

The second wave of Covid-19 led to an urgent
demand for a state-of-the-art oxygen plant at the
NBMCH. Funds were allocated by the Centre for a
pressure swing absorption (PSA) plant in July this
year, with the involvement of the National Highways
Authority of India and Defence Research &
Development Organisation in its setting up.

. - . A view of the machinery at the oxygen plant
This plant has a capacity to generate 2,000 LPM .. qurated at the NBMCH, on the outskirts of

(litres per minute) of oxygen. As of now, there is no Siliguri. (Passang Yolmo)

other government or private hospital in the state that has a plant of this capacity,” said a source in
the NBMCH. Sushanta Roy, officer on special duty deputed by the state health department in north
Bengal, said this plant will ensure piped medical oxygen supply to patients.
https://www.telegraphindia.com/west-bengal/bengals-biggest-oxygen-plant-opens-in-siliguri/cid/1833426
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DRDO on Twitter

Rajnath Singh @ @rajnathsingh - 14h
- Felicitated the DRDO Dare to Dream 2.0 award winners and the Young
~ Scientists a function in New Delhi today. There is a great need for R&D in
futuristic defence technologies. Our aim is to equip our forces with latest

machinery to deal with any challenge.
pib.gov.in/PressReieasePa...

Rajnath Singh & @rajnathsingh - 18h
Speaking at the Felicitation Ceremony of ‘Dare to Dream 2.0* Award
Winners & Young Scientists of DRDO. @DRDO India

# Rajnath Singh @ @rajnathsingn
Speaking at the Felicitation Ceremony of ‘Dare to Dream 2.0" Award
Winners & Young Scientists of DRDO.
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&1 #=if FEeE/ RMO India €8 @DefenceMinindia - 19h
HTH & SH programme H ST component {57 Ta8 HTEE AT T F 161 ¢ 95
# ‘Dare to Dream’ challenge. I &= words gAY vision, 31T mission &1 agd
clarity ¥ g3Tcr §1 DRDO FT mandate, # #357ar § 397 ‘Dare to Dream’ =X
TR & T2 #3r

&1 &0 FEEd/ RMO India € @DefenceMinindia - 19h
# Chairman, DRDO 5T YZ3r 51 T TXIG1T #3dT g, 1% 39 leadership F
DRDO, =T 7@ technologically advanced countries #T capabilities =T match
FL= T JTH F1 18T & , io AT odg &1 73 technologies & innovation #
o7 T S GHT g T2 &=

T&T #=it FrETEd/ RMO India £ @DefenceMinindia - 19h
AF I oL 337 1A & LCA Mark 1-A, Arjun Mark-1-A Main Battle Tank T
MR-SAM & contracts Y induction o, DRDO §5HT Armed Forces &7
capacity 3T capability Fe= # F9TOR TEOT T 36T §: TS A

T&T 7=t e/ RMO India £ @DefenceMinindia - 19h
HTH g5 New India & A7 dimension H, futuristic technologies, 21- Nano
technology, Quantum computing, Artificial intelligence and robotic
technologies 3TTE 9% =17 #4 {¢ &1 DRDO Young scientists lab 3 Advance
technology centers 3+ &3 3 &1 FTAT AT T TF £ RM

T&T #=0 FETET/ RMO India € @DefenceMinindia - 19h
T T3 o¥g DRDO ¥ Industry &1 3 Technology transfer &7 aTd gT 18T &,
T aTel BAT H A HIT =0 TR & AN Industry & S0HT FeAd aT o
EERER I E]

T&T #5 FrEtEa/ RMO India £ @DefenceMinindia - 19h
TS g8+ DRDO #T Directed Research Policy 4T release #r & Ig futuristic
surveillance, defensive 31T offensive capabilities 34T important subjects 9%
focused research 7 U= important role T T297 H=r

2

T&TT H= FETea/ RMO India £ @DefenceMinindia - 19h
=T @ § T Gujarat University 3T DRDO ¥ s S initiative &I 33T

&= & [=IT concrete steps 3817 §| $H momentous occasion 93 AT

Teeafaearaa # Vice Chancellor 3T Chairman DRDO 1 # 3791 HR ¥
congratulate FIaT g: L& AT

P\ DRDO & @DRDO _India - 16h
@ Raksha Mantri gives away DRDO Dare to Dream 2.0 awards. pib.gov.in

/PressReleasePa...
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Defence Strategic: National/international

THEWEEK

|AF gives glimpse of stealth
cruise missile on Rafale?

The Scalp is manufactured by European defence giant MBDA
Ever since the Narendra Modi government first announced its decision to buy 36 Dassault
Rafale fighters from France in 2015, much has been written on what capabilities the aircraft will
bring the Indian Air Force. "
o

Tue, 05 Oct 2021

In addition to its highly advanced radar and
sensors, the Rafale brings the Indian Air Force a
new generation of air-to-air and air-to-surface
weapons. Prominent among the air-to-surface
weapons is the Scalp cruise missile.

On Monday, the Indian Air Force tweeted rare
images of a Rafale carrying the Scalp cruise missile.
Giving the caption "When you know how to be
Smart and Pretty—Ways of the World", the Indian A Rafale carrying what appears to be a Scalp missile |
Air Force shared images of a Rafale and a Netra Twitter handle of IAF
airborne early-warning aircraft firing flares, which are used to distract infrared-homing air-to-air or
surface-to-air missiles. Three of the images showed a Rafale carrying what appeared to be a Scalp
missile on its ‘centreline’ pylon (the weapon station mounted at the centre of the fuselage).

The aircraft was also carrying two external fuel tanks and what appeared to be four MICA air-
to-air missiles.

Why the Scalp is a big deal

The Scalp is manufactured by European defence giant MBDA. Designated as the Storm Shadow

by the UK, the Scalp is capable of destroying "high-value fixed or stationary targets such as
hardened bunkers or key infrastructure”, according to MBDA.

The Scalp is considered a stealthy weapon as it has a design meant to minimise its chances of
radar detection and can fly at very low level. The cruise missile navigates using a combination of
GPS, inertial navigation and "terrain reference". Terrain reference involves feeding characteristics
of the terrain around a target into the missile, which allows it to dodge and fly around structures
such as hills or buildings, which are en route. The Scalp also has an imaging infrared seeker to
match the image of the target with its database to ensure accuracy and minimise collateral damage.

While MBDA says the Scalp has a range "in excess of 250km", some experts claim the cruise
missile can hit targets up to 560km away, depending on its launch altitude.

The Scalp missile and its British derivative, the Storm Shadow, have been used in multiple
conflicts in the past two decades, including the invasion of Iraq and air strikes over Libya and
Syria. In addition to the air forces of France and the UK, the Scalp missile and Storm Shadow have
been exported to Italy, Greece, Saudi Arabia and Qatar, among others.

T
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The Rafale can carry two Scalp missiles, along with three large fuel tanks, in a long-range attack
configuration. Along with the air-launched Brahmos missile, the Scalp will be the first 'deep strike'
missile of the Indian Air Force. However, in its current configuration, the Brahmos is too heavy
and a single Su-30 MKI can only carry one missile.

As China bolsters its air defence capabilities, which already includes the Russian S-400 system,
the Scalp is expected to play a pivotal role in the Indian Air Force's plans to deter Beijing.
https://www.theweek.in/news/india/2021/10/04/iaf-gives-glimpse-of-stealth-cruise-missile-on-rafale.html

O Hindustan Times

Ambala Cantonment: Indian
Army Chief visits Kharga Corps

Ambala: Chief of Army Staff General Manoj Mukund Naravane visited the Ambala Cantonment
based Kharga Corps on Monday to review operational preparedness and laid the wreath at the
Vijay Smarak in remembrance of the sacrifices made by
soldiers of the Indian Army in the past 50 years.

General Naravane addressed a special Sainik Sammelan at
the Raina Auditorium, where he lauded the exemplary zeal
displayed by all ranks of the corps during every operation till
date.

A statement issued by the army said that Naravane also
motivated all ranks to dedicate themselves towards achieving
the highest professional and operational standards set by the
Corps.

“The Kharga Corps was raised to battle at Krishna Nagar in

Tue, 05 Oct 2021

. . Indian Army chief General Manoj
West Bengal under the leadership of Lt General TN Raina, mukund Naravane during his visit to

MVC (Later General TN Raina, COAS). The Corps has earned harga Corps in Ambala Cantonment on

distinction in various battles since and developed into a mighty Monday.

fighting force with immense capacity and versatility,” the statement reads.

The chief also visited Air Force Station, where a historic affiliation of 17 Squadron of Indian
Air force with the Sikh Light Infantry of Indian Army was formally signed at a solemn ceremony
in the presence of Air Marshal Amit Dev, Air Officer Commanding-in-Chief, Western Air
Command.

The ceremony was also marked by aerobatics display by the Rafale aircraft and a display on the
ground by the Sikh Light Infantry Regiment.

“The affiliation of the Regiment with the Rafale Squadron of Western Air Command will assist
in the development of mutual understanding of joint ethos, capability, limitations and core
competencies of both services through a common understanding of military tactical doctrines and
concepts in the contemporary conflict environment,” another statement reads.

https://www.hindustantimes.com/cities/chandigarh-news/ambala-cantonment-indian-army-chief-visits-
kharga-corps-101633374369331.html
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Science & Technology News

Tue, 05 Oct 2021

Foundational step shows quantum computers

can be better than the sum of their parts

By Bailey Bedford

Pobody's nerfect—not even the indifferent, calculating bits that are the foundation of computers.
But JQI Fellow Christopher Monroe's group, together with colleagues from Duke University, have
made progress toward ensuring we can trust the
results of quantum computers even when they are
built from pieces that sometimes fail. They have
shown in an experiment, for the first time, that an
assembly of quantum computing pieces can be
better than the worst parts used to make it. In a
paper published in the journal Nature on Oct. 4,
2021, the team shared how they took this landmark
step toward reliable, practical quantum computers.

In their experiment, the researchers combined A chip containing an ion trap that researchers use to
several qubits—the quantum version of bits—s0 capture and control atomic ion qubits (quantum bits).
that they functioned together as a single unit called Credit: Kai Hudek/JQI
a logical qubit. They created the logical qubit based on a quantum error correction code so that,
unlike for the individual physical qubits, errors can be easily detected and corrected, and they made
it to be fault-tolerant—capable of containing errors to minimize their negative effects.

"Qubits composed of identical atomic ions are natively very clean by themselves," says Monroe,
who is also a Fellow of the Joint Center for Quantum Information and Computer Science and a
College Park Professor in the Department of Physics at the University of Maryland. "However, at
some point, when many qubits and operations are required, errors must be reduced further, and it is
simpler to add more qubits and encode information differently. The beauty of error correction
codes for atomic ions is they can be very efficient and can be flexibly switched on through
software controls.”

This is the first time that a logical qubit has been shown to be more reliable than the most error-
prone step required to make it. The team was able to successfully put the logical qubit into its
starting state and measure it 99.4% of the time, despite relying on six quantum operations that are
individually expected to work only about 98.9% of the time.

That might not sound like a big difference, but it's a crucial step in the quest to build much
larger quantum computers. If the six quantum operations were assembly line workers, each focused
on one task, the assembly line would only produce the correct initial state 93.6% of the time
(98.9% multiplied by itself six times)—roughly ten times worse than the error measured in the
experiment. That improvement is because in the experiment the imperfect pieces work together to
minimize the chance of quantum errors compounding and ruining the result, similar to watchful
workers catching each other's mistakes.

The results were achieved using Monroe's ion-trap system at UMD, which uses up to 32
individual charged atoms—ions—that are cooled with lasers and suspended over electrodes on a
chip. They then use each ion as a qubit by manipulating it with lasers.
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"We have 32 laser beams," says Monroe. "And the atoms are like ducks in a row; each with its
own fully controllable laser beam. | think of it like the atoms form a linear string and we're
plucking it like a guitar string. We're plucking it with lasers that we turn on and off in a
programmable way. And that's the computer; that's our central processing unit."

By successfully creating a fault-tolerant logical qubit with this system, the researchers have
shown that careful, creative designs have the potential to unshackle quantum computing from the
constraint of the inevitable errors of the current state of the art. Fault-tolerant logical qubits are a
way to circumvent the errors in modern qubits and could be the foundation of quantum computers
that are both reliable and large enough for practical uses.

Correcting errors and tolerating faults

Developing fault-tolerant qubits capable of error correction is important because Murphy's law
is relentless: No matter how well you build a machine, something eventually goes wrong. In a
computer, any bit or qubit has some chance of occasionally failing at its job. And the many qubits
involved in a practical quantum computer mean there are many opportunities for errors to creep in.

Fortunately, engineers can design a computer so that its pieces work together to catch errors—
like keeping important information backed up to an extra hard drive or having a second person read
your important email to catch typos before you send it. Both the people or the drives have to mess
up for a mistake to survive. While it takes more work to finish the task, the redundancy helps
ensure the final quality.

Some prevalent technologies, like cell phones and high-speed modems, currently use error
correction to help ensure the quality of transmissions and avoid other inconveniences. Error
correction using simple redundancy can decrease the chance of an uncaught error as long as your
procedure isn't wrong more often than it's right—for example, sending or storing data in triplicate
and trusting the majority vote can drop the chance of an error from one in a hundred to less than
one in a thousand.

So while perfection may never be in reach, error correction can make a computer's performance
as good as required, as long as you can afford the price of using extra resources. Researchers plan
to use quantum error correction to similarly complement their efforts to make better qubits and
allow them to build quantum computers without having to conquer all the errors that quantum
devices suffer from.

"What's amazing about fault tolerance, is it's a recipe for how to take small unreliable parts and
turn them into a very reliable device,” says Kenneth Brown, a professor of electrical and computer
engineering at Duke and a coauthor on the paper. "And fault-tolerant quantum error correction will
enable us to make very reliable quantum computers from faulty quantum parts."

But quantum error correction has unique challenges—qubits are more complex than traditional
bits and can go wrong in more ways. You can't just copy a qubit, or even simply check its value in
the middle of a calculation. The whole reason qubits are advantageous is that they can exist in a
quantum superposition of multiple states and can become quantum mechanically entangled with
each other. To copy a qubit you have to know exactly what information it's currently storing—in
physical terms you have to measure it. And a measurement puts it into a single well-defined
quantum state, destroying any superposition or entanglement that the quantum calculation is built
on.

So for quantum error correction, you must correct mistakes in bits that you aren't allowed to
copy or even look at too closely. It's like proofreading while blindfolded. In the mid-1990s,
researchers started proposing ways to do this using the subtleties of quantum mechanics, but
quantum computers are just reaching the point where they can put the theories to the test.

The key idea is to make a logical qubit out of redundant physical qubits in a way that can check
if the qubits agree on certain quantum mechanical facts without ever knowing the state of any of
them individually.

21



Can't improve on the atom

There are many proposed quantum error correction codes to choose from, and some are more
natural fits for a particular approach to creating a quantum computer. Each way of making a
quantum computer has its own types of errors as well as unique strengths. So building a practical
quantum computer requires understanding and working with the particular errors and advantages
that your approach brings to the table.

The ion trap-based quantum computer that Monroe and colleagues work with has the advantage
that their individual qubits are identical and very stable. Since the qubits are electrically charged
ions, each qubit can communicate with all the others in the line through electrical nudges, giving
freedom compared to systems that need a solid connection to immediate neighbors.

"They're atoms of a particular element and isotope so they're perfectly replicable,” says Monroe.
"And when you store coherence in the qubits and you leave them alone, it exists essentially
forever. So the qubit when left alone is perfect. To make use of that qubit, we have to poke it with
lasers, we have to do things to it, we have to hold on to the atom with electrodes in a vacuum
chamber, all of those technical things have noise on them, and they can affect the qubit.”

For Monroe's system, the biggest source of errors is entangling operations—the creation of
quantum links between two qubits with laser pulses. Entangling operations are necessary parts of
operating a quantum computer and of combining qubits into logical qubits. So while the team can't
hope to make their logical qubits store information more stably than the individual ion qubits,
correcting the errors that occur when entangling qubits is a vital improvement.

The researchers selected the Bacon-Shor code as a good match for the advantages and
weaknesses of their system. For this project, they only needed 15 of the 32 ions that their system
can support, and two of the ions were not used as qubits but were only needed to get an even
spacing between the other ions. For the code, they used nine qubits to redundantly encode a single
logical qubit and four additional qubits to pick out locations where potential errors occurred. With
that information, the detected faulty qubits can, in theory, be corrected without the "quantum-ness"
of the qubits being compromised by measuring the state of any individual qubit.

"The key part of quantum error correction is redundancy, which is why we needed nine qubits in
order to get one logical qubit,” says JQI graduate student Laird Egan, who is the first author of the
paper. "But that redundancy helps us look for errors and correct them, because an error on a single
qubit can be protected by the other eight.”

The team successfully used the Bacon-Shor code with the ion-trap system. The resulting logical
qubit required six entangling operations—each with an expected error rate between 0.7% and
1.5%. But thanks to the careful design of the code, these errors don't combine into an even higher
error rate when the entanglement operations were used to prepare the logical qubit in its initial
state.

The team only observed an error in the qubit's preparation and measurement 0.6% of the time—
less than the lowest error expected for any of the individual entangling operations. The team was
then able to move the logical qubit to a second state with an error of just 0.3%. The team also
intentionally introduced errors and demonstrated that they could detect them.

"This is really a demonstration of quantum error correction improving performance of the
underlying components for the first time," says Egan. "And there's no reason that other platforms
can't do the same thing as they scale up. It's really a proof of concept that quantum error correction
works."

As the team continues this line of work, they say they hope to achieve similar success in
building even more challenging quantum logical gates out of their qubits, performing complete
cycles of error correction where the detected errors are actively corrected, and entangling multiple
logical qubits together.

"Up until this paper, everyone's been focused on making one logical qubit,” says Egan. "And
now that we've made one, we're like, 'Single logical qubits work, so what can you do with two?"
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In addition to Monroe, Brown and Egan, the other coauthors of the paper are the following: JQI
research scientist Marko Cetina; JQI graduate students Andrew Risinger, Daiwei Zhu and
Debopriyo Biswas; Duke University physics graduate student Dripto M. Debroy; Duke University
postdoctoral researchers Crystal Noel and Michael Newman; and Georgia Institute of Technology
graduate student Muyuan Li.

More information: Fault-tolerant control of an error-corrected qubit,
10.1038/s41586-021-03928-y , www.nature.com/articles/s41586-021-03928-y

Journal information: Nature
https://phys.org/news/2021-10-foundational-quantum-sum.htmi
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Induced flaws in quantum materials could
enhance superconducting properties

In a surprising discovery, an international team of researchers, led by scientists in the University
of Minnesota Center for Quantum Materials, found that deformations in quantum materials that
cause imperfections in the crystal structure can actually
improve the material's superconducting and electrical e
properties.

Nature (2021). DOI:
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The groundbreaking findings could provide new | * *‘ % \
insight for developing the next generation of quantum- N OGS
based computing and electronic devices. \

The research just appeared in Nature Materials.

"Quantum materials have unusual magnetic and
electrical properties that, if understood and controlled,
could revolutionize virtually every aspect of society
and enable highly energy-efficient electrical systems
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Irreversible, plastic deformation causes extended

and faster, more accurate electronic devices," said study
co-author Martin Greven, a Distinguished McKnight
Professor in the University of Minnesota's School of
Physics and Astronomy and the Director of the Center
for Quantum Materials. "The ability to tune and modify

crystalline defects in the quantum material
strontium titanate (SrTiO3) to organize into
periodic structures, as revealed by neutron and x-
ray scattering processes. These structures enhance
electronic properties such as superconductivity.
Credit: S. Hameed et al., University of Minnesota

the properties of quantum materials is pivotal to advances in both fundamental research and
modern technology."

Elastic deformation of materials occurs when the material is subjected to stress but returns to its
original shape once the stress is removed. In contrast, plastic deformation is the non-reversible
change of a material's shape in response to an applied stress—or, more simply, the act of squeezing
or stretching it until it loses its shape. Plastic deformation has been used by blacksmiths and
engineers for thousands of years. An example of a material with a large plastic deformation range
is wet chewing gum, which can be stretched to dozens of times its original length.

While elastic deformation has been extensively used to study and manipulate quantum
materials, the effects of plastic deformation have not yet been explored. In fact, conventional
wisdom would lead scientists to believe that "squeezing™ or "stretching™ quantum materials may
remove their most intriguing properties.

In this pioneering new study, the researchers used plastic deformation to create extended
periodic defect structures in a prominent quantum material known as strontium titanate (SrTiO3).
The defect structures induced changes in the electrical properties and boosted superconductivity.
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"We were quite surprised with the results” Greven said. "We went into this thinking that our
techniques would really mess up the material. We would have never guessed that these
imperfections would actually improve the materials' superconducting properties, which means that,
at low enough temperatures, it could carry electricity without any energy waste."

Greven said this study demonstrates the great promise of plastic deformation as a tool to
manipulate and create new quantum materials. It can lead to novel electronic properties, including
materials with high potential for applications in technology, he said.

Greven also said the new study highlights the power of state-of-the-art neutron and X-ray
scattering probes in deciphering the complex structures of quantum materials and of a scientific
approach that combines experiment and theory.

"Scientists can now use these techniques and tools to study thousands of other materials,"
Greven said. "I expect that we will discover all kinds of new phenomena along the way."

In addition to the University of Minnesota, the team included researchers from the University of
Zagreb, Croatia; Ariel University, Israel; Peking University, Beijing, China; Oak Ridge National
Laboratory; and Argonne National Laboratory.

More information: Enhanced superconductivity and ferroelectric quantum criticality in plastically
deformed strontium titanate, Nature Materials (2021). DOI: 10.1038/s41563-021-01102-3 ,
www.hature.com/articles/s41563-021-01102-3

Journal information: Nature Materials
https://phys.org/news/2021-10-flaws-quantum-materials-superconducting-properties.html
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Spectral resolution of superconducting single
photon detectors more than doubled

Scientist use superconducting detectors (MKIDs) to capture single photons coming from
exoplanets. MKIDs constantly monitor their own Kinetic
inductance, which changes proportionally to the energy of
an incoming photon. Researchers from SRON Netherlands
Institute for Space Research have now more than doubled
their spectral resolution by re-trapping most of the leaked
energy. The research was published in Physical Review
Applied.

In a superconductor at low temperature, most electrons
live in pairs. An oscillating current accelerates and
decelerates these pairs, giving rise to an effect called kinetic
inductance. When a photon strikes a superconductor, its Credit: Pieter de Visser (SRON)
energy cascades through the material, breaking up thousands of electron pairs. A lower density of
pairs means a higher kinetic inductance.

Scientists use this property to detect single visible and near-infrared photons, for example from
exoplanets, by building superconducting single-photon detectors in the shape of microwave
resonators, called Microwave Kinetic Inductance Detectors (MKIDs). These detectors constantly
measure the Kinetic inductance of their material and deduce if a photon has hit. And if so, with
what wavelength, so that each pixel can also measure a spectrum. Pieter de Visser at SRON
Netherlands Institute for Space Research and colleagues have now modified the design of MKIDs
to achieve a 2.5-fold increase in the precision with which the device can measure a photon's
wavelength.
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Currently, conventional single photon detectors are superconducting circuits, deposited on a
thick (>300 um) silicon or sapphire substrate. The spectral resolution of these detectors is limited,
because part of the initial energy from the detected photon can leak away into the substrate through
acoustical waves—phonons— before it is registered. This energy loss increases the statistical
variance of the kinetic-inductance signal used to detect a photon, which broadens the measured
spectrum.

In their redesigned device, De Visser and his colleagues replace the substrate with a thin (110
nm) silicon-nitride membrane. They show that phonons escaping from the superconducting wire
into this membrane reflect from the membrane's bottom surface back into the superconductor.
There they finish their job breaking up more electron pairs. The researchers experimentally
achieved resolving powers of 52 and 19 for optical and near-infrared photons, respectively. For
conventional MKIDs these numbers were 21 and 10.

They now plan to address two challenges. Firstly to reach even higher spectral resolution by
stronger phonon-trapping, using so-called phononic crystals. Secondly to apply this method to
devices with many pixels, to create instruments suitable for astronomical and biological
applications, such as studying exoplanet atmosphere and fluorescence measurements of biological
samples.

More information: Pieter J. de Visser et al, Phonon-Trapping-Enhanced Energy Resolution in
Superconducting  Single-Photon  Detectors, Physical Review  Applied  (2021). DOl
10.1103/PhysRevApplied.16.034051
https://phys.org/news/2021-10-spectral-resolution-superconducting-photon-detectors.html
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Blood thinners significantly reduce Covid
related mortality, hospitalisation: Study

According to the study, patients who use blood thinners
may have a nearly 50 per cent reduced risk of death

New Delhi: Covid-19 patients who use blood thinners may have a nearly 50 per cent reduced
risk of death and a 43 per cent lower risk of hospitalisation, according to a study published in
Lancet’s EClinical Medicine journal.

The research was conducted on 6,195 patients over the age of 18 who were diagnosed with
Covid-19 from March 4 to August 27, 2020, in 12 hospitals and 60 clinics in the US.

The researchers from the University of Minnesota, US, and Basel University in Switzerland
analysed the relationship between 90-day anticoagulation therapy among out-patients before
Covid-19 diagnosis and the risk for hospitalisation and mortality.

The researchers also evaluated the association between anticoagulation therapy, which is used to
prevent blood clots, and mortality risk among admitted patients.

The study found that patients on blood thinners before contracting Covid-19 were 43 per cent
less likely to be admitted to hospital, despite being older and having more chronic medical
conditions than their peers.
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Blood thinners, regardless of being used before being infected with Covid-19 or started when
admitted to the hospital for treatment of the viral disease, reduce deaths by almost half, they added.

The researchers noted that, overall, hospitalised Covid-19 patients benefit from blood thinners
regardless of the type or dose of the medication used.

“Many individuals with Covid-19 develop abnormal blood clots from high inflammation, which
can lead to serious health complications and mortality,” said study lead author Sameh Hozayen, an
assistant professor at the University of Minnesota.

“Blood thinners are medications prescribed to prevent blood clots in patients with a prior blood
clot in their lungs or legs. They also prevent blood clots in the brain secondary to abnormal heart
rhythms, like atrial fibrillation,” Hozayen wrote in the journal.

The researchers said blood thinners are the standard of treatment in these diseases, which is why
they looked at data to see if it impacted hospitalisations related to Covid-19.

“We already know that overwhelmed hospitals have a higher risk for death among their patients,
so reducing hospitalisation may have a positive impact during a Covid-19 surge,” Hozayen added.

The researchers also noted that about half the patients prescribed blood thinners for blood clots
in their legs, lungs, abnormal heart rhythms or other reasons do not take them.

Increasing adherence for people already prescribed blood thinners can potentially reduce the bad
effects of Covid-19, they said.

“At most centers around the world now, there are protocols for starting blood thinners when
patients are first admitted to the hospital for Covid-19 — as it is a proven vital treatment option,”
Hozayen said.

“Outside of Covid-19, the use of blood thinners is proven to be lifesaving for those with blood
coagulation conditions,” the scientist added.

The team is currently working with research groups in other parts of the world such as Egypt to
look at how blood thinners impact patients in less-invested health care systems and in different
patient populations.

https://www.indiatoday.in/coronavirus-outbreak/story/covid-blood-thinners-hospitalisation-study-1860590-
2021-10-04
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