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About National Quantum Mission (NQM):

e NQM will fund research and development of quantum computing technology and
associated applications.

e The mission will have defined milestones that are expected to be achieved over the course
of eight years (2023-24 to 2030-31).

 India is the sixth country to have a dedicated quantum mission after the US, Austria,
Finland, France and China.

e Four thematic hubs, or T-Hubs, with a focus on quantum computing, communication,
sensing and metrology, and materials and devices will be established in India's leading
academic and national R&D institutes.

Objectives:

e Create intermediate-scale guantum computers with 50-1000 qubits in the next eight years.

o Establish satellite-based secure quantum communications between ground stations within
India, as well as with other countries, covering a range of 2000 km.

It will look to provide inter-city quantum key distribution over 2000 km.

e Multi-node quantum network with quantum memories.
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e Help to advance atomic technology with highly sensitive magnetometers and precision
atomic clocks that serve communication, navigation, and timing.

e Aid in designing and synthesising quantum materials, including superconductors, novel
semiconductor structures, and topological materials for the fabrication of quantum devices.

What is Quantum Computing?

e |tis an area of computer science focused on the development of technologies based on the
principles of quantum theory.

e |t uses the unigue behaviours of quantum physics to solve problems that are too complex
for classical computing.

e Classical computers today employ a stream of electrical impulses (1 and 0) in a binary
manner to encode information in bits. This restricts their processing ability compared to
gquantum computing.

e Quantum computing uses subatomic particles, such as electrons or photons. Quantum bits,
or qubits, allow these particles to exist in more than one state (i.e., 1 and 0) at the same

time.
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* Qubits can exploit the interference between their wave-like quantum states to perform
calculations that might otherwise take millions of years.
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Quantum v Classical

Computing i Computing

Calculates with qubits, Calculates with —® 0\-—
which can represent transistors, which can 1
0 and 1 at the same time | represent either 0 or 1 o O
Power increases Power increases in

exponentially in proportion | a 1:1 relationship with
to the number of qubits | the number of transistors
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Quantum computers | Classical computers have
have high error rates and low error rates and

need to be kept ultracold | can operate at room temp

Well suited for tasks like | Most everyday processing '

optimization problems, data is best handled ‘
analysis, and simulations by classical computers l_l
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CHF W FeumevorL LD LSl6eq.eor (NQM)

CHF W GeumevorL L 6 edr (NQM) Limn):

&G 6UIM600TL_LD SLDLIULL 19 B Q& TPI6VHEILLILD IDMHMID Q&L [L|60) LU

LiwerUm(Rh Serfledr oy pmulgFs nmmiln GmUmL Ly m@& NQM B werfla @ L.
6TL_(h =,600T(h &6rTl6V (2023-24 (P& 6V 2030-31 6U6DT) et eTHTUMTEHSLILI(HILD
6MLDEVEHMEEM6T @) [5G L1601 616m [T UL M1 ELD.

WH&sT, gy Flwm, erevrmhsl, LNgmesreny Lommild Feorm o, &l
BTH&EBSHGL LG, LN7s5CW s @eumevorL LD LOl6)q 60T Q& MevoTL S,mmeUg! BT
@bSw.

&6UITE00T LD SLDLIULL QMBI & UV QIGITLITL], 2 600THH M60T LDMMILD 3j6rTadl6y
LOMMILD QLITIHLS6T LOMMILD FTE60TRIS6T 35 WaM6em M 6mLOWILNTES Q& TeooTL
BT60T& &(HLIGILITHET 6MLOWLIMIGET 3|6V6VS 19-aML 156 @)H S Wimel6or
(LpedTeorennl] Hevall LnMHMILD G5HF W R&D Blmisusotmigerflev mloyeu L iLI(HLD.
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GIHITE 5 Ml & 61T

B 6TL_(H ,600T(H &6rfleL 50-1000 G NIL_G6IT Q &5T6v0T L @)60)L_[Hl6mI6V
2|6MENI6VITEOT (&6 TE00T L LD 8560011601186 61T 2_(IH6U T &6 LD.

QEFEWMEN&EHCHITET 3L LILIemLUN6VT60T LIMSISITLILITE0T (& 6UT600TL LD
HSHEUVRSGITLIL|GHeM6T @)\H5 W medlMH@&eTenLd Lnmm HITH EEH G @) 6mL Gl
&H6M T BHlen6VILIMISEHEHE @)6mL G 2000 &).105.

@) 31 2000 S\ L58@ GLO6V [H& T MHIGHEHE G @)60)L GUIUIITET (& 6UTeoTLLD ellem&
BICWTSHSMS aUNMISL LITFSEH M.

&6UITE00T L_LD [Hl60)60T6Y S5 @HL_60T S Lq.ULI LIGV (LDEDI6DT (& 6UMe00TLLD QBL QeUTT&s.
SF\ & 2_600TTHM60T HITHSLOMEdT186T LDMMID H&H6U6V QSTLITL|, 6ULIC & 8I&H 560
LOMMILD CHISHMEF QFWLLIHSSILD 16060 UILDITEOT 3|6od &519.85T [ IS 6T
eV ol GG MTLOlVEIL LIGeMS CLLBS S 2 56 MHIS6T.
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o GLILIT SH600TLELIGHET, BHITEUV GeMEHESLESH) &L Leml0LIL|S6T LDmHmILD
& 6UITE0OTL_LD & TS 60TMHIFH6M 6T 2_(H6UMTEE6USHME T @) Ledluley GILIMIHL 86T
o aTerfll L @ 6UmesorLLD QILIMIHL GH6MET 6UL.6U6MLNG 56V LoMHMILD
(HhIGeneooT LILISH 6L 2_gail.

(& 6UIT6OOTLLD &L0L1WLLLQ.MI 6T60TMIT6V 6TEOTEOT?

¢ @5 GH6UMevorL LD G&MLLIML 19607 Q. LILIemL_uNevmeor Q& mLdlevmIL LIkl erfleor
eMI&FFIUI6L B6U60TLD QI F VIS SN &6vorlent] mlallweder @ LGS WMESLD.

o RaTMTHIEHH HILIWLIQHRISHMNEG WIS F165H60MT FlEHH0056M6Ts HTH5
& 6uUImeoor LD @uIMLIWwIed 6T 560118 S16)L0MT60T [HL_560)85 8 60)6/TL]
LWeTU(h &SR M.

s HTMTHRIEGH HLILIWL L TSH6T @6rm LI 86fl6v &856160856m6T GMIWLITES
emueorf] pemmuilev LledT S&imeoor(h &6LEEmM6NT (1 LM MmILD 0) LIl 6oT LI(H & 31 69 60T M 60T.
@S G6UTevorTLLD SLDLIWLL 19 BIGL 60T @UILNHWMEUTS  eummIedr QFWeTHES
Fmeneords &L HILILUGSSI P M.

e (GH6UME00TL_LD &HLDLIWLL LG MBI 6T6VEL_[JIT60TEH6IT 2J6V6VSI &GLITL L T60T& 6T GLIM60TM
S160)600T 3|60 HIFH6THM6TL LIWLeTUOSSIFMS. GeumeoorLLd LN &6T 3j6Lev Sl
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G &6T, @HS H56TH6T RCT CHIEH6V peTMISE CGLMLUL L Blémevserfleu
(QI5TaUS 1 InMmmILD 0) @) (HE8 6L ) 855 60T M 60T

o Qubits HMBIGHET 3|6m6V CLITETM &6UTeooTL LD Hl6m6eVSHEH &G @6 G 2_6T6rT
GSMIGHL L LIWeTLH S 5600T85%H () &Hem6Td Qaulwl (LPLuLd,
@)6V606V6 W60T16V LA 6LESIUIEDT & 600TE> & TE0T 3, 600T(H 856 3,&6VITLD.
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Context: Union Cabinet has approved the National Quantum Mission {Hg%j

- Quantum computing uses quantum bits (qubits)
that can be both 0 and 1 at the same time, allowing
QUANTUM for multiple calculations to be performed
Stz COMPUTING simultaneously, making quantum computing
- exponentially faster than traditional computing for

) certain types of problems.
About National Quantum Mission

Description

Objective Develop and promote Quantum Technalogy in India

Timeframe 2023 — 2031 (8B years)

Major * Quantum Computing: Develop physical gubit computers with a capacity ranging from 50-
themes 1000 gubits (to be completed within 3-8 years)

» (OQuantum Communication: Develop secure satellite-based communication with a range of
3000 km and communication lines using Quantum Key Distribution over 2000 km (to be
completed within 3-8 years)

+ OQuantum Sensing and Metrology: Develop guantum sensors [magnetometers with high
sensitivity in atomic clock systems) for Navigation, healthcare and diagnostics, defence,
and energy sectors (to be completed within B years)

* CQuantum Material and Devices: Develop devices and materials (superconductors, novel
semiconductor structures, and topological materials) for guantum technology (to be
completed within 3-8 years)

Key Agencies | Department of Science & Technology, Department of Atomic Energy, Department of

Involved Telecommunications, DRDO, ISRO

Other Aim The Mission also aims to establish four thematic hubs (T-Hubs) at research institutes and R&D
centres (based on above themes)
Significance India will be among the top six leading nations [US, Canada, France, Finland, China and Austria.)

involved in the research and development in guantum technologies.
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