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ecently, India’s National
R?unnmm Mission re-

ceived Cabinet approv-
al for about Rs 6,000 crore
spreadovereightyearstoscale
up scientific and industrial
R&Dinquantumtechnologies
andtheirapplications. Thisisa
welcomeannouncementsinee
itsignalsthatour policymakers
arewilling toinvestnotonlyin
building world-class capabili-
tiesinstrategicemergingtech-
nologies but also translating
them into applications.

To put this investment in
perspective, the USA spent
about $710 million per year
in 2021 on quantum technol-
ogies while China conserva-
tively spent about $84 million
per year. These numbers are
likely to grow in the coming
years. The proposed Indian
investmentisabout $91 million
per year. While the scientific
workforcecostsare likelytobe
lower in India, we may have to
importhardwarecomponents
atleast for now. Indiacanalso
optimisecostsbycollaborating
with friendly countries.

The National Quantum Mis-
sion proposesto focus on four
main domains — quantum
computing, quantum com-
munication,quantumsensing
and metrology, and quantum
materials and devices. Our
choice of domains appears
balanced, and it is likely that

l the intensity of focus on each

ofthem may get fine-tuned as

wemove forward.
Historically, India was

more i i

Iy, one dominant government

technology
responsibleforthe end-to-end
delivery of vertically integrat-
ed programs. Most often, the
technologydevelopedinthese
programs were not for mass
jon. Someexamplesof
vertically integrated projects
include satellites for remote
sensing and communications,
nuclear energy. missile tech-

nology,etc.
Ontheother hand, develop-
inga capability in a horizontal
family of related technologies
and applications often spread
acrossdifferentorganisations
and translating these capabil-
ities to industry and startups
has been achallenge. The Na-
tional Quantum Mission must
overcome this, Howcan thisbe
done? Weneed to evolve agile
organisational structures and
processes that are conducive
to frictionless research col-
laboration, managing the ups
and downs in capability devel-
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opmentand research projects,
and translating applicationsto
industry and startups,

Weneedtobuildastrongca-
pabilityin ‘Pasteur'squadrant’
which is application-inspired
basic research, The National
Quantum Mission’s focus
on applications provides an
opportunity to build a nation-
alscale translation capability.
Itisimperativethat the Indian
industry, including startups,
participates and contributes
to the mission’s projects from
inception. One model to en-
courage translation of quan-
wmmtechnologiesistoexplore
couplingthem toafew nation-
al priority use cases.

The valueof all types of dig-
ital transactions in banking
has increased from about Rs
2,000 lakh crores in 2017-18
toabout Rs 3,000 lakh crores
in2021-22. Theincreasingval-
ue of digital transactions also
increases the threat of cyber-
crime. While current encryp-
tion with classical computers
is vulnerable, with the advent
of quantumcomputers, quan-
tum encryption is expectedto
be strong enough to prevent
break-ins by classical or quan-
tum computers. This use case
provides a prospect for firms
in the Indian banking and IT
industries to participatein the
mission.

It is also important that we
are self-sufficient in inventing
medicines that cater to our
currentand emerging
care needs. Inventing new
molecules that become effec-
tive medicines is increasingly
becoming computing-inten-
sive. One of the applications
for our quantum computers
canbe new drugdiscovery.

Another possible use case
is using quantum sensing to
develop inertial sensors that
can help provide accurate
global navigation capabili-
ties for our defence forces.
Quantum Sensors can pro-

cally vide in-situ, real-time cali-

bration, and thereby reduce
the reliance on transmitting

- and receiving signals from

global navigation satellite
systemsthatmaynothavethe
required coverage. This pro-
vides anopportunity forboth
our publicand private sector
firms that supply advanced
systemstoourdefence forces
tojoin the mission.

We should also focus on
spin-off startups from our
quantum technology labs.
Qur incubators and venture
mpimlmmbeigmenﬁvhedm
_supponu-ardnnomlg_mmps
inquantumtechnologies.

Lastly, quantum applica-
tionsmakeitinterestingfor the
National Quantum Mission to
communicate their contribu-
tion to Indian citizens. This
helpscapture theimagination
of millions of young Indians
just like how the Mangalyaan
missiondidin the pastdecade.
Thiswill motivatesome of our
bright young minds to seri-
ously consider STEM careers
inIndia.
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