2019 3 29

JST

f

CRDS b ErmmsEARERIRRE 7 RS 5 —

Center for Research and Development Strategy, Japan Science and Technology Agency
JST



Al

loT

QEC
NISQ

Qubit

NV




1,400 /5

2018.9
DOE : 140 /
2018.12 NSF : 56 /
NIST : 89 /
13 1,200 /5
5 2016-20
2020 1
Quantum Manifesto >1,250 /10
EU 2016.5 Quantum Technology Flagship 20
2019-28
2025 2018 860 /4 2018-22
2018.9

National 390 /5
Strategy for Quantum UK National Quantum Technologies
Technologies 2014.12 Programme 2014-19

w




Joint Quantum Institute (JQI) 2006
Chicago Quantum Exchange

NSF “Physics Frontier Centers”5 15 /5
&NIST MIT JQI

EU

Alibaba
2020

Quantum Community Network Quantum Technologies Flagship 20

Center for Integrated Quantum Science and Technology (I1QST) 2014

UK National Quantum Technology Hubs

Institute for Quantum Computing (1QC) 2002

QuTech

QuSoft
2015

IS



R&D

NV

1T
NISQ
SW
QKD BB84
QKD
QKD (‘'04) (‘08) (‘10)
- (17) - QKD




R&D

NV

OCT







2.0

National Quantum Initiative Act H.R.6227

Quantum Computing Research Act of 2018
(S.2998)

QIS
2018.9.24

2018.9.24
NSTC
SCQIS
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PREPARATORY STEPS FULL IMPLEMENTATION®
1 T L bl
¢ B @ raneup pHase

04/2016: Announcement in + Flagship Coordination & +Series of QT calls

EU Cloud Initiative Support Actions: + EU Quantum Key
08f2016: Set-up of the QT Flagship 0.5 mE (2017) + 2 mE (2018) Distributbon Netwark

High Lewvel Steering Committes + Flagship Research & Innovation

212017) Actions: 130 mE (2018)

@ auanT-ERA
+ QuantERA (01/2018): 26 countries, 36 mE (1/3 EU)
+QuantERA Il {2020 - thk FET calk 10mE

. CYBERSECURITY

+ H2020 LEIT ICT QKD
Testbed call (2019} 15 m€

2018 10 Quantum Technology
Flagship

@ Horizon 2020 FET Flagships
1,250 10 10



Quantum Technology Flagship

Basic Science

€20,090,951.25

2D-SIPC Dmitri Efetov
MicroQC Nikolay Vitanov
PhoG Natalia Korolkova
PhoQuS Alberto Bramati
QMics Frank Deppe
s2Quip Klaus Jéns
SQUARE David Hunger

ICFO, Spain

Foundation for Theoretical and Computational Physics and Astrophysics, Bulgaria

The University Court of the University of St Andrews, United Kingdom
Sorbonne Universite, France

Bayerische Akademie der Wissenschaften, Germany

Kungliga Tekniska Hoegskolan, Sweden

Karlsruher Institut fuer Technologie, Germany

SRTAERERBT /A R P 207681250
1AV NSy FEFAVE LS | EEETENSE
- B 2eteee2s
KEFVIaL—% B 200075750
BTEETONIL B 200050500
ZRITAERBREEFT/NA X . 2,999,298.75
FLEAAVEFEY . 2,990,277.50

Quantum Communication

€ 33,547,307.25

civiQ Valerio Pruneri
QIA Stephanie Wehner
QRANGE Hugo Zbinden
UNIQORN Hannes Hibel

ICFO, Spain
Technische Universiteit Delft, Netherlands
Universite de Geneve, Switzerland

AIT Austrian Institute of Technology GmbH, Austria

YEL A VETFRSBEE 74,006.25
K

BFAVT—RY 6,113.50

EFEHEYRL—%¥ 3,187,282.50

KEBRIEEFT /1R 79,905.00

Quantum Computing

€19,921,645.00

AQTION Thomas Monz

OpenSuperQ Frank Wilhelm-Mauch

Universitat Innsbruck, Austria

Universitat des Saarlandes, Germany

1AV NZYTEFIVE1—Y ,587,252.50

BrEsFiIvEa—% 334,392.50

Quantum Simulation

€ 18,593,150.00

PASQuanS Immanuel Bloch

Qombs Augusto Smerzi

Max-Planck-Gesellschaft zur Forderung der Wissenschaften eV, Germany

Consiglio Nazionale delle Ricerche, Italy

TOYSYINAHRTRF S AL—5 | 9.257,515.00
EFHAT—RL—Y—@AKHIL I 9,335,635.00

Quantum Sensing & Metrology

€36,718,102.50

ASTERIQS Thierry Debuisschert Thales SA, France ALY EY RNVEVY -747,888.75
iqClock Florian Schreck Universiteit van Amsterdam, Netherlands FARFEET -92,468.75
macQsimal Jacques Haesler Swiss Center for Electronics and Microtechnology (CSEM), Switzerland INIHZ LY -09,943.75
MetaboliQs Christoph Nebel Fraunhofer Gesellschaft zur Foerderung der Angewandten Forschung eV, Germany =B8Rkt >t - 6,667,801.25
CSA (Coordination and support action) € 3,478,996.25

QFlag Markus Wilkens

VDI Technologiezentrum GmbH, Germany

3,478,996.25

€132,350,152.25
PO [Py PR PRIy NP U WU NPy ey
Ketsen/s projecis-guantum-iecnnoiogy



Quantum Technology Flagship

0 20 40 60 80 100
577 80%
12 4 333%
10 2 20.0% 0
7 2 28.6% [ | -
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140 19 13.6%

https://ec.europa.eu/digital-single-market/en/projects-quantum-technology
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2013 QuTech
National Icon
QuTech Microsoft Intel

QusSoft
2013 UK National Quantum Technologies Programme UKNQTP
BIS
EPSRC Innovate UK NPL Dstl
Sensors and Metrology Quantum Enhanced Imaging

Networked Quantum Information Technologies
Quantum Communications Technologies
2015 QT SAB
UKNQTP EPSRC CDT
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Joint Quantum Institute JOI

. UMD NIST MoU
2006 9 11 600 D
. fellow UMD NIST LPS
« Fellow36 6 51 87 (2019.3.19 )2
* PFC NSF Physics Frontier Centers QuICS
(PFC) (QuICS)
2008 9 1 «2014 10 31 4
- Fellow25 7 17 3 * UMD UMIACS
°11 PFC 16
* Fellow15 11 32 9
*CS
. UMD NIST NSA/CSS*
1) https://phys.org/partners/joint-quantum-institute/ *NSA/CSS:
2) https://jgi.umd.edu/people
3) https://jgi.umd.edu/pfc/content/about-physics-frontier-center-jqi
4) https://www.nist.gov/news-events/news/2014/10/umd-and-nist-announce-creation-joint-center-quantum-information-and

5)

http://quics.umd.edu/people
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NSF “Physics Frontier Centers”
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CUA: $14,275,000/5 (2011.9-2017.8) 1QIM: $4,600,000/5 (2018.3-2023.2)

JILA: $6,440,000/5 (2017.9-2022.8) JQI: $10,700,000/5 (2014.9-2019.8)
https://www.nsf.gov/mps/phy/pfc_program.jsp
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UK National Quantum
Technology Hubs

« 2013 2.7 (2013 )
Dstl 3000
. EPSRC InnovateUK BEIS NPL
GCHQ Dstl KTN
. UKNQT
1.2 2014 12 17 132
UK National Quantum Technology Hub in QUANTIC

Sensors and Metrology

400 300

520

NQIT (Networked Quantum Information Quantum Communications Hub
Technologies)

QKD

Q20:20

http://ukngt.epsrc.ac.uk/about/ukngt-hubs/
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Quantum hub for
Networked Quantum Information Technologies (NQIT)

. 30
. 400 Q20:20

NV
* RRI

https://nqit.ox.ac.uk/sites/www.nqit.ox.ac.uk/files/2018-
06/NQIT%20Annual%20Report%202018%20%28for%20web%29.pdf
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2 UNIVERSITY OF Institute for
waTERLoO | |(JC &

Waterloo 1QC

Mike Lazaridis 2002 2012 Mike
Ophelia Lazaridis Quantum-Nano Center 26500m?
31 43 140 2018.6.1 D
2018 1500 /3 2)
K12
NMR
Qsoft
QEYSSAT
QITI

https://uwaterloo.ca/institute-for-quantum-computing/sites/ca.institute-for-quantum-
computing/files/uploads/files/iqc0244_annualreport_2017_aoda_eng.pdf

1) https://uwaterloo.ca/institute-for-quantum-computing/about/quick-facts
2) https://uwaterloo.ca/institute-for-quantum-computing/news/iqc-receives-15m-government-canada
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QuTech
. TNO
. FTQC

« FTQC focus
 |Intel Microsoft

QuSoft

2015

Ryoichi Ishihara, CMOS 2018
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QuTech

« 180 QuTech 2017 12 340
. 10 Pl Faculty 30 70
. 1500m? 1500m?2 500m?
« 2015 10 145.53 M
2015 10

QuTech Annual Report 2017
https://qutech.nl/wp-content/uploads/2017/06/180507_qutech_jaarplan_2017_v7_online.pdf



