© 2021 CRDS

W
Mﬁ

EZ803

EFESE, EEFEE.
87 - FREAL

JST CRDS
=FF—L (GRK. IGH. EF)

2022.1.26
SFET-1 /R —2 3 VEIRREE UIRETWG

ERTAAFTRFR A AR AIHRIEAE thoharegist > 5 —

Center for Research and Development Strategy Japan Science and Technology Agency



[ 5 155



1. EEESE

] TEEQEFIEHBUR

BUEREN AR - FEHRIR
3 — ot T Ak v ~1,400/8H ($1.28B) / (2019-24)
° ! D = e ]
¥ = T IRHRAF OEREEEIZ [EREFA =757+ I7O095A)
(2018.9) DOE : 140f8M ($125M) /& SFBHRAET> 45— (BAKS)
. EREFA—757+TE (2018.12) NSF : 56/ ($50M) /4 BT - MBS — (BAZS)

NIST : 89/8F ($80M) /& EBFIBWRAR - stEFE. O—0U>3vT

h . BRI AN—S 38135465 > 1,200080/ (2016-20)

(R E A
B @ (2016) (EPERNEERERE (AI) . BUFRESER (20206)
EU . Quantum Manifesto (2016.5) ~1,300{=F (€1B) / (2019-28)

[Quantum Flagship] 203RENRIR

~840{2M (€650M) / (2019-22)

W I\ ?’7%25%1.29%5 (2018) BF:E,. BFEE. . BFOTORMEE S EEOSE#E
— « BMBF Fg?ﬁ‘iﬂhj (2018.9) ~2 60081 (€2B) / (2021-2025)
- FF/N\wH—= (2021.1) EFBE BFIE1-FT120. BFESHELUEDEM (BT

23, R, XEFEEBm. MR A5 —-T 1 —-XRXE) DOFTHFE
~600/2M (~ £400M) / (2015-19)

ﬁ = - [——BAVA LY . .
s = X R [UK National Quantum Technologies Programmel
1 1Al E SRk (2014'12) SEFAA=T2, 8Ft>iJ F8E 871 Ea—F+0270
=1L —>3>MD 4 DDhubstERRE
~2,300/2M (€1.8B) / (2021-257?)
. F| SR = R R _ z?ﬁiﬁlﬂi@7$®ﬁ (BFI>E1—4—. EFY. EFESEER
I I MESRI [EZREFHEz] (2021.1) E) ZHRC, BEONU1—FT—>. AMERK - RIFAR - HliEER
e A& (C581b _g—

| CRDS

© 2021 CRDS 3 57—



1. EEE

I TR TR & DL

Quantum Leap Challenge Institutes &JJ)L—7(C$25M/5F%1%E., 2020F (005 RAX(EFLE> 2>
)N AU )A4K EFI>Ea—F—Rv KhD—=D) . UC\—=UL— (E8Fa>E1—4F—) 2RKETDIIL—
TERIR, 2021F61~ 3 J)L—TxEEHR,

DOE Quantum Information Science (QIS) Research Centers #%8$625M/5F&%=1%& L. DOEMD5D
DMRFTPIAICEFHAMDOTE > 5T —ZF#:% (20205)

Joint Quantum Institute (JQI) XU—-Z> RAKEENAZERMIATTATICK D 20065 (5%, [EFZAYIE
FITEFHIE - 508 - 222 P1EF A E1 -5+ >0 EIEHREIEFEID 3 38

febe =i

ET:TEERZE $FEREREAbabaTHRIISNEEFI>Ea1—9—MRELESY—
S FIBIRPRIFEZREERRE 20205FkK(CE 1IATEN TR

Quantum Community Network Quantum Flagship TERIREN/Z205RED/ \—F v ) LIAZEHLS

i

Center for Integrated Quantum Science and Technology (IQST) 2014F(C5%, >a1bww A
JILER. DILAKR. XY IORT S ORISR TR, [EF > >0 I[EMEFRITEDOE FIRREHIH
[EFER - K LFIDE-EREID 5 DEF

B

UK National Quantum Technology Hubs T(&F7t>Y - 5Hll U\—=Z2HAK) . [EFAA-—2)
(JSXT-K) . [EFIERRY ND—T] (AvIRTA—RK) | [EFBE] (F—UK) OEFNET/\THS
ANIADY

hi

Institute for Quantum Computing (IQC) 2002&F(CDOA —4F—)L—KFA(&I, [EFIAE1—F+
SOIEFBEIEFE I IITEFITUTILIO 4 535

QuTech FILD FIBIKFRICHKE, BT EEFI>Ea—Fa>J) [EFA>F—FRY E RV NDJD—0
O>Ea—F«>7]1 TROZHIEFI>Ea—FTa >T010D 3 D%

QuSoft E2FYV T O 7OMFEMHERE U TCENMEFIERRIZHATAN. VAXTIVILKE., PLAXTILS ABH
KET20154F (TE5%T

© 2021 CRDS

—

CRDS

4



1. EIFREHE

Iﬂﬁ]:EEQQVFU—{7

SFRY NO—ODWGAN 7 O—F(CRATIMESDHRR (2021418)

EZxEIFER =3 (the National Science and Technology Council) (F. EF
2w hDJ—72 (QN) EEDZHDFIHEIS (TR) EHIEREIS (PR) ZiTUL).
BRI NS & DR E A EIEZIE R,

ReilTe) & s

TR1 : QNI —R T — A3z ik

TR2 : QNOAE®R/RTI 7 A R—R > hOBFIEARIRT T
TR3 : QNZHY/R— b9 Dh kDS

TR4 : 72T+ XDQNFTR bYW RORFE

HENENS

PR1 : QNAZRRE (CRET D AT RIEE DML
PR2 : QNIASSEE 1> TS DI A LT —T )LD
PR3 : QNIAZEHEFEDEIFET D DEE

g
02021 CRDS | . https://www.quantum.gov/wp-content/uploads/2021/01/A-Coordinated-Approach-to-Quantum-Networking.pdf CRDS

I5T H



1. EIFREHE

I KE : NSF [EFIREHZF - TFICHTSEIRRISTIE]

DCL: International Collaboration Supplements in Quantum
Information Science and Engineering Research (2021/5/21)
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New joint statement between UK and US to strengthen quantum
collaboration (2021/11/4)
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UK-Canada Quantum Technologies Competition
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Diamond NV Sensors for Quantum-
Limited Magnetic Field Measurements

Michael Bradley
University of
Saskatchewan

M-Squared Lasers
Limited

Dias Geophysical Ltd.

Nottingham University

Scanning Probe Fabrication and
Readout of Atomically Precise Silicon
Quantum Technologies

Peter Grutter, McGill
University

Nanolayers Research
Computing Ltd.

NanoAcademic
Technologies Inc.

Univ. of London - Univ.
College London

Reference-Frame Independent
Quantum Communication for Satellite-
Based Networks (ReFQ)

Thomas Jennewein,
University of Waterloo

Craft Prospect Ltd.

N. Lutkenhaus, Univ. of
Waterloo, D Oblak,
Univ. of Calgary

Waterloo, COM DEV
International Ltd, Canadian
Space Agency, Ontario
Research Fund Excellence

University of Bristol,
University of
Strathclyde

Making noisy quantum processors
practical: from theory to applications

Raymond Laflamme,
University of Waterloo

Phasecraft Limited

Perimeter Inst for
Theoretical Physics,
Quantum Benchmark Inc.

Univ. of London - Univ.
College London

Development of Highly Efficient,
Portable, and Fiber-Integrated Photonic
Platforms Based on Micro-Resonator

Roberto Morandotti, Institut
national de la recherche
scientifique (INRS)

TMD Technologies Ltd.

OptoElectronic
Components Inc.

University of Sussex

Connectorizing Integrated Quantum
Photonics Devices

Roberto Morandotti, Institut
national de la recherche
scientifique (INRS)

Duality Quantum
Photonics

PROMPT, OptoElectronic
Components Inc.

Heriot-Watt University

Building a standardised quantum-safe
networking architecture

Michele Mosca,
University of Waterloo

KETS Quantum Security
Ltd.

N. Lutkenhaus and DJ
Stebila University of
Waterloo

RHEA Group, QEYnet Inc.,
Crypto4A, Communications
Security Establishment

University of Bristol

Advanced Manufacturing Toolkit for
Quantum Sensing and Quantum
Computing

Michel Pioro-Ladriére,
Université de
Sherbrooke

Oxford Instruments;
Nanotechnology Tools
Limited

D Drouin,
Université de
Sherbrooke

Oxford Instruments,
SBQuantum Inc., PROMPT,
Nord Quantique

University of Glasgow
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European Quantum Communication Infrastructure (EuroQCI)
initiative
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DECLARATION OM A
QUANTUM COMMUNICATION

INFRASTRUCTURE
FOR THE EU
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Fowig [0 work
mactr‘rf dore b '.')UU a guantum
communication infrastructure (( WO ’
G0 .'1|_|.-r|- LA it .
quantum technologies, :-.bor\,ﬁu'-l'.
and indusinal competilveness

https://digital-strategy.ec.europa.eu/en/policies/european-quantum-communication-infrastructure-euroqci
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Quantum Internet Alliance (QIA) 1. 2
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Open European Quantum Key Distribution Testbed
(OpenQKD) 1- 2

Horizon 2020DP) (A& : A—XAKUJ7 AIT)  (2019~20224. &t €18M)

OPLCII <> QKD

> BRINDEFEERMDOIO—)VULitthfios{ib=BisL. EURIEICEEN B EFT
FTaUTsEEREIDdCEEBNETRZ IO T N,
> BAAIRSY —Tw b~ Y .
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A
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1) https://opengkd.eu/
2) https://cordis.europa.eu/project/id/857156
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IXAM 25| ST DTED BT )T« DLV A(CREIT D&
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\
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InCoQFlag - Intermational Cooperation on Quantum
Technologies

https://qgt.eu/about-quantum-flagship/projects/incogflag/
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e FTQCEEFAA—FRY M RFARI>ZZIZUSITERN
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Helmut Griesser, “QKD related work at ITU-T”, Workshop on Standardization and Certification of QKD Systems and QKD Networks (2021.11.28)
https://opengkd.eu/wp-content/uploads/2021/10/2021-09-28_1030_HelmutGriesser_QKD-related-work-at-ITU-T.pdf
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Helmut Griesser, “QKD related work at ITU-T”, Workshop on Standardization and Certification of QKD Systems and QKD Networks (2021.11.28)

https://opengkd.eu/wp-content/uploads/2021/10/2021-09-28_1030_HelmutGriesser_QKD-related-work-at-ITU-T.pdf
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A= : Round2

A=5 : Round3 finalists
AZ4% : Round3 alternates

B DIRE(L

BriEsS

HSEsS

SEUZIAN

Tt

IS = Compact LWE, BIG QUAKE, BIKE, CFPKM, DME, SRTPI = GuessAgain, HK17,
ft-8 CRYSTALS-KYBER, Classic McEliece, Mersenne-756839,
sz Ding Key Exchange, DAGS, Edon-K, HQC, Post-Quantum RSA-

EMBLEM and LEDAcrypt(LEDAke Encryption, RVB,

R.EMBLEM, m+LEDApkc), SIKE

FrodoKEM Lepton, McNie, NTS-

Giophantus, KCL, KEM, QC-MDPC KEM,

KINDI, LAC, Lima, Ramstake, RLCE-

Lizard, LOTUS, KEM, RQC

NewHope, ROLLO(LAKE+LOCK

NTRU(NTRUEncrypt ER+Ouroboros-R)

+ NTRU-HRSS-KEM),

NTRU Prime, Odd

Manhattan,

Round5(HILA5+Rou

nd2), SABER, Three

Bears, Titanium
534  CRYSTALS- pgsigRM, RaCoSS, DualModeMS, Post-Quantum RSA-
JVE4# DILITHIUM, DRS, RankSign GeMSS, Gui, HIMQ-3, Signature,

FALCON, LUOV, MQDSS, WalnutDSA, Gravity-
PgNTRUsign, Rainbow, SRTPI SPHINCS, Picnic,
qTESLA SPHINCS+
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Internet Research Task Force (IRTF)
(IETF) OOihIREUR, HAFTICHFE.
Quantum Internet Research Group (QIRG)
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IRTF-QIRG “Architectural Principles for a Quantum Internet”

NICTA IR—23>FTH A A= 75+ T5EHIRE (2020-R1)
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