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B IEWREM OB ICAR D BOR IO W, kiE, ¥E, BU, HE, 7+ %5, F—A 5V
TEMNRICHEL, EUMBEO ALY - 505 - 75 AZOWTIIBEHOBRLHAAEL, &
ZDORVPENZOVWTHREL 720 WTFROBSETYH, [HAGbEIRE] 2 [ET 3 2IUIRE ]
Evo RIS R R WE B EH VW AEM AN L0 b 8B IRE T2 R,
2012 SE D EEZ 2 Y) 12, EU (2016 4F), KE - 4 (20184F), *+ 7 % (20204F), 77 ~
A+ A FF (2021 4F) & EIFREMEARE ST & 720 FAED 2020 4F 1 IZ[&FHAA 2 X—3 3
VRN | AREL TV, FBORIEHABERIEL22H %,

\ 7

I KE

2018 4F 9 HICEIR B #HfiT 2% (National Science and Technology Council: NSTC) O & T
HWE/ N EH % (Subcommittee on Quantum Information Science: SCQIS) 75 [ T 1HEEI =1
B3 % EIRERIEHEEE ] 238 SNz FRIEME T, [REE2E—CES T 7u—F1 [&
TIEWE A TEO M OB [EF A FICBE S 2 ¢ L OBfRZ ML), [EERA ¥
77 (Befly - s 2ieft). [ERZ &R & RFRE 2R [ERBRE D OHEAE] 0N
DOBERDTTIEATR S NFzo 2018 4F 12 HIZIIKMEZHAICL Y [HREFA =T T4 7
BOONQIE) J VAT Ly T AMF—2 (DOE). E VA= R (NSF). [E 7 5 e 5 b i 52
BT (National Institute of Standards and Technology: NIST) 231} % &1 ¥ OHGHLIZ 5 £ T 12
187500 73 NV (¥ 1454 f81H]) O3 24T ) MR G- SN /ze BHEAPairBokR (0STP) 1E
FlC D &, 2019 4F 3 HICEFIFZERFEICBE 9 2 BURT R 2 40 9 EIR & 7= (National
Quantum Coordination Office: NQCO) % &ll#% L 727,

*  ARICBIBA Yy =4y MrET 7B AHIE, 14 (2022) F£2H 10 HTH S. T2 HAMREIZ A 4
(2022) 4E2 HHMEE AL — MCED &, 1 Fv =114/, 1KY F=152/, 12—1= 1290, 1= 181,
LAF & Fv=289 M, 15NV 8 Me LTiTwv, #HMELA L.

(1)  National Quantum Initiative Act of 2018, Pub. L.115-368, 132 Stat.5092.

(2) EHAFE [72) hOoRFERFEOEREZBWNE T2 VE—EHERTA =275 7— ] [HEOE]
No.282, 2019.12, pp.28, 35. <https://dl.ndl.go.jp/view/download/digidepo 11426017 po_02820002.pdf?contentNo=1>;
R BRI BRHE B JE Bl SE s & > & — TFZERZE OIS & R EOWF7ER 5 (20214F) ] 2021, p.46.
<https://www.jst.go.jp/crds/pdf/2020/FR/CRDS-FY2020-FR-05.pdf>; Gabriel Popkin, “Update: Quantum physics gets
attention—and brighter funding prospects—in Congress,” Science, 27 Jun 2018. <https://www.science.org/news/2018/06/
updated-quantum-physics-gets-attention-and-brighter-funding-prospects-congress>
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National Strategic Overview for
Quantum Information Science

(Hi82) “About.” Quantum.gov website <https:/www.quantum.gov/about/#NDAA>; National Science and Technology
Council, “NATIONAL STRATEGIC OVERVIEW FOR QUANTUM INFORMATION SCIENCE,"2018.9.
<https://www.quantum.gov/wp-content/uploads/2020/10/2018 NSTC National Strategic Overview QIS.
pdf>; “House Passes $1.275B National Quantum Initiative,” 2018.9.17. HPC Wire website <https://www.
hpcwire.com/2018/09/17/house-passes-1-275b-national-quantum-initiative/>; “Update: Quantum physics
gets attention—and brighter funding prospects—in Congress,” Science, 27 Jun 2018. <https://www.
science.org/content/article/updated-quantum-physics-gets-attention-and-brighter-funding-prospects-

congress> & HAZHEHVER,

NQI #(2 & %, DOE. NSF. NIST (251} 2 & F 70 OHGHLIE, DOE 3 3EREmT7E 2179 [ %K
=R ASE 2 ~ % — (National Quantum Information Science Research Centers) | % iZ 9 %
Z &, NSF 25058 - HHEWE 2179 [®"m IS FERE L > % — (NSF multidisciplinary centers
for quantum research and education) | Zi%iE 34 Z &, NIST B T-HMEXEEZBRT 570D
w3V =372 (Quantum Economic Development Consortium (QED-C)) #i.H LifA 2 &
THh 5%, EPi#4 (DOD) 1ZERi M (National Defense Authorization Act: NDAA) 2019 4F %
ONGIRER 2020$ N2 DD THHHNQIEIZ X HHGHLE A3 2T, BeilFZ2 812 [NDAA
BT v 5 —] 2BMHTH LY, 720 202042 HICERETAY T —2 5

(3)  “ACTION: CORE PROGRAMS.” Quantum.gov website <https://www.quantum.gov/action/#CORE-PROGRAMS>
KEmT A=Y T 747138 2 T2 T 1B % (Quantum Information Science:QIS) % [ &= T ¥ ¥~ D Hl %
THROAE, Bk, BfE FHE. AEIiTHwsZ | L LTV 5 (“National Quantum Initiative Signed into Law,”
FYI Bulletin, No.2, January 4, 2019. AIP webiste <https://www.aip.org/fyi/2019/national-quantum-initiative-signed-law>) o
DOE TRHIR L LT [ A—T7 DEMZRESE M YRR 2, =%V F v 7 GEFHRICEoTERTE
LHEMER SR OF ] &35 (“Quantum Information Science(QIS).” U.S. Department of Energy, Office of
Science website <https://science.osti.gov/Initiatives/QIS> ) o F7z. NSFIL [QIS IZZNFTHo72L—H—, FFr IR
5. BERIBAA—T 27 HELIIRR), BEREDERION LV SIS E 722 WA E V. ] LLTw
% (“Quantum Information Science(QIS),” NSF Wide Investments 2021, p.31.<https://www.nsf.gov/about/budget/fy2021/
pdf/54 fy2021.pdf>) o

(4] “ABOUT: AGENCIES.” Quantum,gov website <https:/www.quantum.gov/about/>

(5] BEHE [LPS Qubit Collaboratory (LQC) ] : “A National Quantum Information Science Research Center.” LPS Qubit Collaboratory
website <https://www.qubitcollaboratory.org/>; ZZ# [ Quantum Information Science Research Center for the U.S. Air Force
and U.S. Space Force: “AFRL designated as Quantum Information Science Research Center for USAF & USSE.” Airforce
Research Laboratory website <https://afresearchlab.com/news/afrl-designated-as-quantum-information-science-research-
center-for-air-force-and-space-force/>; . [Navy's Quantum Information Science Research Center ] : “Quantum Research.”
U.S. Naval Research Laboratory website <https://www.nrl.navy.mil/Our-Work/Areas-of-Research/Quantum-Research/>
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(1) FY2019 & FY2020 (¥FEH. FY2022 I3 ZRE

(i)  Subcommittee on Quantum Information Science, Committee on Science of the National Science and Technology
Council, “National Quantum Initiative Supplement to the President's FY2022 Budget,” 2021.12, p.3. <https://www.
quantum.gov/wp-content/uploads/2021/12/NQI-Annual-Report-FY2022 pdf> % F 12 EEH1E K

ELRIRIELTOEB) TH S,

- DOE D HEZE & T 1EHA45E 1 ~ ¥ — (Q-NEXT. C’QA. SQMS. QSA. QSC) & NSF ®
BETMEHREREGE Yy — R UPET Ay P T —27 LM%t ~ ¥ — (Q-SEnSE. HQAN,
CIQC. QuBBE. RQS. CQN) Z#y 50 KESHEIFIIZ BN T 5 WFZefifil 2 55 % .

(6)  White House National Quantum Coordination Office, “A Strategic vision for America’s Quantum Networks,” 2020.2.
<https://www.quantum.gov/wp-content/uploads/2021/01/A-Strategic-Vision-for-Americas-Quantum-Networks-Feb-2020.
pdf>
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(W) KISy = 79 A4 MERZ I ICELE,
&1 DOE ICk3RHlE
L%, Q-NEXT GED QA (2) SQMS@E) Qs A D QSC('ES)
" i S VNS AN T Ve wmirary¥a—% | Sy EfavEa—%
T W | TR gy |RPIVEASS Loy
B, 777 NISQ OZHIFE | BARE - B | R A4 20| M Ra I v
W& YUK TR 2K I0fEYEEL | Tae—Ly M BEEO O N 12X B HE L
PRy F PR 1000 fiFE% | M %& 10 £5 A= Y
. L Berkel
BREY - fgEs Argonne NL Brookhaven NL Fermilab awrencl\e]L Y Oak Ridge NL
21%800 /5 K)v/5 o . o . o . - .
pom (§F5393730]\75 F}T L1500 3 KV /| 141500 5 ROV /| 14& 1500 /3 BV /| 1481500 73 KV /
3 é\) e 5 513 GE7) 3 ﬂi (8) 5 513 (9) Sﬂatmo)
MIT,
Princeton,
Yale,
Caltech Northwestern, UC Boulder,
. ’ UC Boulder, Caltech,
Caltech, City College of NY, ouicer atee Caltech,
. Stanford, Duke,
Cornell, Columbia, . Harvard,
U Illinois UC, Harvard, .
Northwestern, Harvard, Princeton,
. Colorado School of | MIT,
Pennsylvania State, | Howard, MINES Tufts Purdue,
SR Stanford, Johns Hopkins, T S UC Berkeley,
Johns Hopkins, UC Berkeley,
UC Santa Barbara, | Montana State, Temple U Marvland UC Santa Barbara,
U Chicago Northwestern, b, fyiant, U Maryland,
L. U Arizona, U New Mexico,
U Illinois, SUNY, . . . U Tennessee,
. . Illinois Institute of | UT Austin, .
U Wisconsin UC Santa Barbara, U Washington
Technology, U Sherbrooke,
U Massachusetts, U Padua U Southern California
U Pittsburgh,
Virginia Tech,
U Washington
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Applied Materials,
Boeing,
ColdQuanta,
General Atomics,
HRL Laboratories, Rigetti Computing,
SS— b — IBM, Goldman Sachs, ColdQuanta,
o Intel, IBM Janis Research, - IBM,
Keysight Lockheed Martin, Microsoft
Technologies, Unitary Fund
Microsoft,
Quantum Opus,
Verizon,
Zurich Instruments
I;szlﬁc Northwest Ames Laboratory, Fermilab
SLACNL, J eﬁ"’erson Lab NASA Ames Sandia NL, Los Alan;os NL
B %% | Pacific Northwest ’ Research Center, MIT Lincoln . ’
NL Ames Laboratory, NIST Laboratory Pacific Northwest
NASA Ames INFN, NL
Research Center
(1) Next Generation Quantum Science and Engineering website <https://www.q-next.org/>
(#£2) Co-design Center for Quantum Advantage website <https://www.bnl.gov/quantumcenter/>
(¥£3) Superconducting Quantum Materials and Systems Center website <https://sqms.fnal.gov/>
(¥#4) Quantum Systems Accelerator website <https://quantumsystemsaccelerator.org/>
(¥£5) Quantum Science Center website <https://qscience.org/>
(#£6) “Department of Energy selects Argonne to lead national quantum center,” 2020.8.26. Argonne National Laboratory
website <https://www.anl.gov/article/department-of-energy-selects-argonne-to-lead-national-quantum-center>
(¥£7) “Brookhaven Lab to Lead Quantum Research Center,” 2020.8.26. Brookhaven National Laboratory website <https://
www.bnl.gov/newsroom/news.php?a=217392>
(7£8) “White House Office of Technology Policy, National Science Foundation and Department of Energy announce over
$1 billion in awards for artificial intelligence and quantum information science research institutes,” 2020.8.26. Fermi
National Accelerator Laboratory website <https://news.fnal.gov/2020/08/white-house-office-of-technology-policy-
national-science-foundation-and-department-of-energy-announce-over-1-billion-in-awards-for-artificial-intelligence-
and-quantum-information-science-research-in/>
(£9) “New $115 Million Quantum Systems Accelerator to Pioneer Quantum Technologies for Discovery Science,”
2020.8.26. Lawrence Berkeley National Laboratory website <https://newscenter.lbl.gov/2020/08/26/quantum-systems-
accelerator/>
(10) “ORNL, partners receive $115 million to establish Quantum Science Center,” 2020.8.26. Oak Ridge National
Laboratory website <https://www.ornl.gov/news/ornl-partners-receive-115-million-establish-quantum-science-center>
() &WEy = 75 A MEHE IEIEEER.

- NSF i3 = T-WFE BB+ ~ % —® [NSF Quantum Leap Challenge Institutes (QLCI) | % 5 il
B, Tt v 4 —"® [NSF Engineering Research Center for Quantum Networks | % 1

=y

0N

v [NSF Quantum Foundry | % 2 ¥, f%E L72e 216 DAMICHERE O QLCI-CG (10

~ 157 Fov, B 2~3 4F) & 18 MLEkE L2,

(7)  LAARgER > o —HIBEIZ30FE DR D 5 o FHEEBAIRPGERERTIE B % t > & — [K[E 0 Engineering Research
Centers (ERC)— Rl & TN 3Et > ¥ — @ federal flagship scheme—] (-5 26 SEFEFAREE) 2014, <https:/www.
jst.go.jp/crds/pdf/2014/RR/CRDS-FY2014-RR-02.pdf>

(8)  National Science Foundation website <https:/www.nsf.gov/awardsearch/advancedSearchResult?ProgEleCode=105y&
AwardNumberOperator=Range& AwardNumberFrom=1936526& AwardNumberTo=1937155>
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N4 a—% Ea—% o tao—%
T
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g || S A BORIET ) AR A A= | RS % i bR PEEEE
m‘ FLOHRE | VAL 74 Iab—%| ko¥, WfE| F—7z—% 7ut£L
Jisk zFi3E
CuU .
Boulder U Mlionois | UC Berkeley U Maryland UC Santa Montana
BERA - Juﬁ Ve ucC Dan U Chicago Andrew U Arizona Barbara State
R (3 JILA Brian Stamper- Greg Engel Childs Saikat Guha Ania B. Yves
NIST) DeMarco Kurn (3 QuICS) Jayich Idzerda
. . . . .| 260077 KV . .
po 250075 F)V| 250073 KV | 2500 73 B)V | 250073 KoV 2500 75 BV 54 (0p-+ 2460 2500 73 KV | 2000 J3 KV
i /5 /5 /5 /5 /5 o /6 /6
* * * * * Ji RV /54F) * *
Harvard,
Harvard, Caltech, MIT,
Stanford, UCSB, Yale,
MIT, . .| MIT, Chicago State, | Duke, Brigham Young, | Boston,
U Wisconsin, L . .
ZIl | U Delaware, U Chicago USC, U Illinois at Princeton, |Howard, U Pittsburgh, U Arkansas
K2z | U Innsbruck, U WaterlgO(; UCLA, Chicago, NC State, |N. Arizona UC San
U New U Texas at Harvard Yale UMassachusetts | Diego
Mexico, Austin, A,
U Oregon U Washington U Oregon,
U Chicago
Bruker,
Four Nine
IBM, Design,
Google GE,
’ Applied Google,
gol(t:liQuanta, Materials, HP,
opca, Raytheon BBN| Honeywell,
American ;
Famil Technologies, | HRL
Ir? Y PsiQuantum, | Laboratories,
surance, Lockheed IBM,
AdvR, , .
o Adamas Martin, Intel,
/N—h Northrop Nanotechnologi Cornin Microsoft Montana
F— 4| BeEd Grumman, QED-C Anolechnologles, _ ornimne, Crosott, Instruments,
. P33, Xanadu, Newport, .
B3 Quantum . HighRI
Soma Logic Bra-Ket Nexus .
Opus, . . Optics
Quibitekk Science, Photonics,
’ KCK Group, | Northrop
Xanadu,
. Osage Partners, Grumman,
Microsoft, . ..
Flybridge, NVision,
Quantum
. General Oxford
Technologies, .
. Dynamics Instruments,
Aliro,
FlexCompute Plasma-
P Therm,
Quantum
Machines,
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Soma Logic,
ThermokFisher,
Thorlabs
Crystalline
Solutions,
TOPTICA
Photonics,
Western
Digital,
QED-C
Los Alamos
Lincoln Lab,
B R N.L’ Air Force DOE Q-NEXT, Sandia NL,
e Lincoln Lab, Research Quantum UCSB Quantum | NIST NIST — —
NIST, Lab FermiLab Testbeds Foundry
Sandia NL ’
(#£1) Quantum Systems through Entangled Science and Engineering website <https://www.colorado.edu/research/qsense/>
(7£2) Hybrid Quantum Architectures and Networks website <https://hqan.illinois.edu/>
(##3) Challenge Institute for Quantum Computation website <https:/ciqc.berkeley.edu/>
(¥#4) Quantum sensing for Biophysics and Bioengineering website <https://qubbe.uchicago.edu/>
(7£5) Institute for Robust Quantum Simulation website <https://rqs.umd.edu/>
(#¥6) Center for Quantum Networks website <https://cqn-erc.org/>
(#£7) UCSB NSF Quantum Foundry website <https://quantumfoundry.ucsb.edu/>
(7£8) MonArk Quantum Foundry website <https://www.monarkfoundry.org/>
(W) ZHy = 79 A MEHE B EEEE.

- 720 NSFIIPHI2 53 L Tz 6 m T ibh 2, ERZEWRER (NSA) & 1 & T35
(QuICS) % NQI st g ok L7=",
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M
2006 fFRL, | HFAHL | EESHME | 1962 FROL, |0 43y 0 i i EEEL TN
WA | ETEEESE SR YAV | (BT 5T /| 1855/ IEF E%MﬂA‘ BT | GHAL 2R
iyl IEZLS YL 6 /A1) iy / A i
U Maryland MIT-Harvard | CU Boulder. Harvard U Maryland
RS - NIST Caltech Wolfgang NIST ’ Robert U New Mexico NIrgT
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S Museum of Science,

;M - - - - MIT, U Arizona -

¥ Howard
2 Element Six

IN— )

_; _ ﬁ:]\\ i ) ) ) Graphenea, I(—QI(S)neywell Booz Allen

= Raytheon, IBI\,/[ F14) Hamilton

STMicroelectronics,
(9)  “Quantum Information Science and Engineering Research at NSF.” NSF website <https:/www.nsf.gov/mps/quantum/quantum

research_at_nsfjsp>; “Physics Frontiers Centers(PFCs).” NSF website<https:/www.nsf.gov/mps/phy/pfc_program.jsp>; “QuICS
Faculty Join New DOE-Funded Quantum Centers” Joint Center for Quantum Information and Computer Science website <https:/
quics.umd.edu/news/quics-faculty-join-new-doe-funded-quantum-centers>
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Sandia NL, LTS (NTIA-
Los Alamos

BUf % | LPS . DOCQ),

R (NSA FT&) - - - MIT Lincoln Labo | NL, LPS,
Q-SEnSE,
QSA NIST

(Y1) Joint Quantum Institute website <https://jqi.umd.edu/>; <https://www.nsf.gov/awardsearch/showAward? AWD D=
1430094 &Historical Awards=false>

(¥£2) Institute for Quantum Information and Matter website <https://igim.caltech.edu/>; <https://www.nsf.gov/awardsearch/
showAward?AWD_1D=1733907&Historical Awards=false>

(#3) Center for Ultracold Atoms website <https://www.rle.mit.edu/cua_responsive/>; <https://www.nsf.gov/awardsearch/
showAward?AWD_[D=1734011&Historical Awards=false>

(¥£4) Joint Institute for Laboratory Astrophysics website <https://jila-pfc.colorado.edu/>; <https://www.nsf.gov/awardsearch/
showAward?AWD_ID=1734006&Historical Awards=false>

(##5) Center for Integrated Quantum Materials website <http://cigm.harvard.edu/>; <https://www.nsf.gov/awardsearch/
showAward?AWD_ID=1231319&Historical Awards=false>

(Y£6) “NSF funds Harvard-led Science and Technology Center for Integrated Quantum Materials.” NSF website <https:/
www.nsf.gov/news/news_summ.jsp?cntn_id=129179>

(#7) “Award Abstract # 1733907: The Institute for Quantum Information and Matter: Advancing the Entanglement
Frontier.” NSF website <https://www.nsf.gov/awardsearch/showAward? AWD [D=1733907&Historical Awards=false>

(VE8) “Award Abstract # 1734011: Center for Ultracold Atoms.” NSF website <https://www.nsf.gov/awardsearch/showAward?
AWD 1D=1734011&Historical Awards=false>

(#9) “Award Abstract # 1734006: JILA PFC: Measurement, Manipulation, and Meaning at the Quantum Frontier.” NSF
website <https://www.nsf.gov/awardsearch/showAward?AWD_1D=1734006&Historical Awards=false>

(7#10) “Award Abstract # 1231319: Center for Integrated Quantum Materials.” NSF website <https://www.nsf.gov/awardsearch/
showAward?AWD [D=1231319&Historical Awards=false>

(J#11) Center for Quantum Information and Control website <https://cquic.unm.edu/>

({£12) Joint Center for Quantum Information and Computer Science website <https://quics.umd.edu/>

(f£13) “UMD and NIST Announce the Creation of the Joint Center for Quantum Information and Computer Science.” College
of Computer, Mathematical, and Natural Sciences, University of Maryland website <https://cmns.umd.edu/news-
events/features/2563>

(#3214) “The University of New Mexico Becomes IBM Q Hub'’s First University Member.” Tabor Communications website
<https://www.hpcwire.com/off-the-wire/the-university-of-new-mexico-becomes-ibm-q-hubs-first-university-member/>

() KW = 75 A MEHRE IEICERER

I *XE

20134F, BRI B 3412 5\ T KR — > (George Osborne) 15k Bt (3 5% I Boke oo v 1
B-Hatir B " oF2RI%E 7 1 27 4 UK National Quantum Technologies Programme (UKNQTP)
IR U720 2014 4E0 50 54EH T 248 7000 AR ¥ B (] 410 ) 2#%&3 257, 3512,
2014 4EIZIXIEBGE © 3000 5K >~ 8 (#9 46 fH) oz dko, 4 O X912 [UK National
Quantum Technology Hub (UK ElZ &= - H i,y 7. QT Hub) | LIFIEN 5 RFERAFEN ST
% D OIFFEIL A % DS B R 3R Y B (R 456 1) o3&z a7z " 2019 E45 5

(100 EARM [rkhim (4 F0 R] 2013 FERKF W BUEH ] [44HE 073 No.258-1, 2014.1. <https:/dl.ndl.go.jp/view/
download/digidepo 8407332 po_02580103.pdf?contentNo=1>

(11} [TQuantum 1.0J %1220 AZO E-F-HAli, [Quantum 2.0 % EITEAEDRFWHF OIS EFN L HAM &
%o UK OFFICIAL DSTL/PUB098369, “UK Quantum Technology Landscape 2016: A perspective of UK Quantum Technology
prepared by and for the UK Quantum Technology Community.” UK National Quantum Technologies Programme website
<https://uknqt.ukri.org/files/ukquantumtechnologylandscape2016/>

(120 95119000 TR F (#5289 i) A%hd¥, Daniel Clery, “U.K. bids for a lead in quantum technologies,” Science, 26
Nov. 2014. <https://www.science.org/content/article/uk-bids-lead-quantum-technologies>
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