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1 HY<)—
BFaVE1—4TlE. TEFE vk (qubit:quantum bit) |EFFIENDIEREMNEDIEREDE
(superposition) |OFEERAWNSILIZKY N BEOEFEVRT—EIZ 2 D N EEIO M FIFTEATEEIC
TY. 1 EFEYMIMT ABICEFAVEL—FDEERENIRENICEFS. HIZE. LTOEEXTOD
ERIELEFIN TS,
3B/ Pk (BE)  BEHRBORELEEZLEICREBTESILET, KB Y —ERIZHE TS EHER
DIEMEOEEDBD O TSAFI—oTOCRDBRILZFIZDEND
BHREE AN FEOI—FNR\VIEREIT I L TOT AN EERB CLETESLILT,. T1—7
Za—JLRYRT—IIIBT M FETRENENEMICALESELNS
ANRTT(HER) DF AIFKE, EZESOEEFRARTEERGDO TR, ABOEEFE
H-BINENENICNETELLT. BEROLRLVAEEDORE (BIFE) 7OEX0
RERVEBEITNN—YFTFAXINDNAEDREICOLEASD
-ERY—ER TH RO RICREFMEELTIRCALLONTLSEYTALAYIAL—2avE
MEALTHIET R—IH A DRBIL LR E Y RI DB DD
ATAF T/ A — F o540 LD A—F—DTEHEREICET 5T — 30 ME &I 3— 7 YMNEEDE
EDRNEED
AN —tFa )T EFAVE 1 REYBE T —IOEFEEORLULTERT H-HICALLA
TWAHREFEOREARIHEONSAEEENEELILTEXF LTI LOBRELE
BENE—A. E=BICKEEEEHERICHIL TESETFHEE (QKD) 1EMFEIE
NBEFEGLE EFBESEAVEHEBEOEREAHFINTS
‘Al AT ERIBRICIEM B IR VIZHEMICRIGTES Al IZXY, EFEIORYI) 7 ILEA LD FEiE
WEBETTREGERREEZTAALIIIHDQAVE1—4E D3y 84— B, SHEH. M
FIERZICH T M ES I EARFEIND)

WE,KE, PE., BN CHAERERETOTSLICSEOBRMFEENZAIN, IBM 1. Google #t.

Microsoft %t Alibaba #tZFNDKFTH/O0—1 %+, D-Wave #t. Rigetti ##FEDRA—r7YTHEF
F—rAXRIFZ(RP)EFT7=—)F AKX TON—R Y 7RERICEBHICIRYIBA TS, DR
£(X. FNENISORLETIDVIZTIERATED Y —ERZIRHELTNDH., IBEIL, QC Ware #74 &,
FEEFIAVEL IV RTLTHETILERITT IV —2 a0 DRREEZEMET S0 ELHIEL. &
BA7LA)XLORERVEFIAIVELI—FDESKRAFIHAZEMLLTULVS, McKinsey #tM3AZE (2015
FHFR) ICENIE, (BFRVDELGZS>TOVEL) EFEMICHTIARFEIHRATERBESLZ 15 &
a1—0, @RTE. XKENRLE<(EM 3 & 6,000 5o—0) ., XIZHE(FE 2 {8 2,000 F1—0), KA
Y ([E 1% 2000 F1—0), £E(FE 1{& 500 F1—A), AF+4% (E 1 E1—0) 1< (EU £ TIEE 5
& 5000 F1—A, BARIER 0.6 E1—0), —A. EFAVE1—2HBRFORE R TLAIZRITTER
[2DOWTHTRICEBBFETIDHELDY . KHETHTI—E. SHORACEFHES (MEFIVE1—50F
B)DHFE-BAZDEBELEDIVENHILEEEL TS,

BARIZEWTIE., BFICEOMEREZEFLEONTT HOELEHFOKRFEFEAS D-Wave 1D
BFAVEA—RITHIMT BIO VT ET VR HE N EOERET LT MFORMYBLIAEEHHEIT S
EODETIV)DAVEL—SDRFEEHEL TS, LHL, EFIAVELI— I DHERNGTIRENMEKRT
S BRRELBELTHADKRERZELEEN/NS AAREORTE., TBARIE, ERMARIIERELT
WEW, R DRAEBRFTILRBLTHY . RERBEOEATNTLIDNLLNBNIEDELH D,
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2 EFaVEL—2DOTHEAERRK
(1) =EFarEa—4&lFE

a. EFavEa—S0HH

[ Fa2E1—%(quantum computer) |&(X, EFDYBILEE LIRS E L (R FLUT OMIRRZH
FHRBFICERORETHEAETELEVIFE) ZMALIZOVEA—TAV TV RATLDIETH D, X
DIAVE1—Z(HHIOVE1—4) TIE BHROERERZTE VI (bit: binary digit) 1&EL. ZNhENZET0]
MLIOWTNODIREZIRSZEICEST 2 EHTHERBLURE T HILT. BROREF-VEEIT-
TWW3, ZhiZHL, EFaYE1—2 Tl T2FE vk (qubit:quantum bit) 1EFFIXN B IEHRERIA AL
bNd, INlE, —EIZ 2 DOKREFXREFICHND(—EIZ 2 DOKRETHEETED) LWLWVSTEREaHE
(superposition) |EMEENDEFDFEERALV-—FAT 0 & 1 #RAFISRTIENTELHEMATHY.
EFEYMIBEBFORFESDTELELTHEMSERSNGLRY 0& 1 OmMAZRFIZRT EEZL
nTuLs?,

B 1:TEwk(bit) IETEFE Y (qubit) 1D;EL

@ 0 A

@1 1
Classical Bit Qubit

HH I TMO.NEWSS

HHIVELA—2TA4EVIDOEREZRTIHEE. 16 BYDHEE (0000, 0001, 0010 F)D5ED—DLH
RGN (—D—DFFRFABELETNIEESHELN A, EFIAVEL—2TOH 4 EFEYMNI 0L 1D 16
BYDHEEERFICRT CEATREEAY ., HHIOVE1—4T 16 E#EYRIKEITNIELESEAh-ER
# 1 EITRREIEZINEOEFEYFT—EIC 2D N RO LFIFEMNTEEICKED), b, 1 EFEY
MIMT 3EICEFIVEL—SDEERNNIRENIZESFIEHTHD, EFIE1—421E, ZREMIC
Hntz 2 DOEFHIGHTFNEELESIIEFDEL DM (quantum entanglement) | EFEIEN SRR ER
ZHALTERDEFFERBLL—EBUET LI LETHEAN ORBELLIHENEEZBETLNT
H 55,

IOV E1—2TlE TOIMT1I0REFRT DI, ICCEBRERBOR) FySITl&AAFTENHEAIIEEDLS
DORINEREEA AT THYIYEZ TIT-oTLNS,

2OM 1O DOHEDOKRREBIIHALZERBICRESNSGD. EFAEDEZATIE. EFOHREIIHASNSIETIEIHEETL,
REEZFRNY Z TV EAFTREL DT LVS,

3 http://news.ifmo.ru/en/news/7105/

EFEDNIREIZHS 2 DD FIE., FARITEBNTWTEZDIRAEBEVWAFHIT -0, —FDIREEZR BT,
1I3—ADIREEZMDENTESENSRE,

5 https://www.explainingcomputers.com/quantum.html. https://www.youtube.com/watch?v=JhHMJCUmg28
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b. BEFavEF1—4DiEEY

EFIVEL—FOBMENHEL-DITLBMRIAD LT, K7 I/)LT 2 XEILHFAT (Argonne
National Laboratory) D#I2=2#& T35 Paul Benioff KA 1981 &£, EF HF D7 TO—FEIEHMNIE(IC
AT AIEERYICERIEL-, TD% 1982 FIZ, XER/WEFEED Richard Feynman KIXBH %
(BFNE)VEIaL— M B-ODEFURATLEREL., 1985 FITHKF;VIRT+—FREOYEZE
David Deutsch EAZRYDERAMNBEFIAVEL—L(TEFFa2—) 5 #H (Quantum Turing
Machine) 1EFEENZF=HETEET L) FIRIELIz, SSL-ERNGEHKEEZTT 1994 & KRR
RATDEZEE Peter Shor KA. e AV—RATELAVLLNTWSLARABEES R TLDEZLER LI EN
AREREF 7TV L (RRABOS BT LTI L) ERFKELIZCEEE>MNITFIZ. EFIAVE2L—FITHT
BEEN—RICEFDIEITHD, 1998 FEITAVIRTA—RKREZEDOREELN 2 EFEVIDEFIUE
A—FADEMEEHDO THNSETHS 2017 F(ELHET. RREFEVMIN 16 BEL/PMRELLEDIC
EEFSTWVER AEEITN—N—FRXREZRUVIHFa—tyYIRKZOWEEN 51 EFEVLERE
HLI-O P12 EERYNSELILE . EFaLE 12— 4RI IEREAEL KRB EXIT TS,

Quantum computing working 2-qut 1st quantum byte BM successfully

HE 2:EFaVE1—2RBORE
first theorized by guantum computer t,‘t,:..:h:dr by scientists tests 16-qubit
Paul Benioff demonstrated at Innsbruck (Austria) quantum computer

.

< {1981 Ho—t 11998 '~— <2oo1 ‘—ﬁ qzoos' e 12017 )i
Discove _,v;.‘ shor's 15t exe .T,t on of Harvard \:'lm.tm;»:;
algorithm for Shor's algorithm 51-qubit quantum
nteger factonzation computer
Hi 88 : Science Node
BT ESICESIFEREBRBOSEELE, TRIVE1—2DE R LSRR BMEILEHEEL

TEM. ERBEREBRT ENS0 DR INREF YA X(ZEI<H, T L—TDi%B] (Moore’s Law?) 1A
REENZ DDHDS, £, IoT HF/ P Al DEREZERLTIEVT T—AHRITBVLWT. BN DOKE
ENT—AEERWLIBTH-HDFENRDONTEY ., EFIVE1—REISLERRICHTEH—DoD
RRERELTHIFEEOH TS,

c. BFaVE1—40DEHE

EFIVEI—SOERIZBLTIK. i EZ T L TCEFNEREHOEDIREEHIFTIZENERE
THHN ., EFAVEL—FINTRBICFEEICBETHY ., STELEFICEREHEDKENEESN
EFEYrA b AT Tae—L X (decoherence) IIRZZFULNMCEIELEREHEIREFRIEMMEE

6 https://sciencenode.org/feature/3-reasons-why-quantum-computing-is-closer-than-ever.php

71965 £EIZ Intel # D HFEAIF%E Gordon Moore RARIBLI-IF ERKERBRIREERT ISV AIEDE ST
12 ETLITEET HIELSRRERA,

8 https://www.science.org.au/curious/technology-future/quantum-computing

9 https://www.forbes.com/sites/bernardmarr/2017/07/04/what-is-quantum-computing-a-super-easy-explanation-for-
anyone/#75cb0bd31d3b
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TEDDN—DDRELFELLH>TVS, RAREINEDON TS EFIVEL—2DZLIE EFEYH
T FE (—273.15C) ITAHLNERICE KR OGELVRE (BEREKE) TERNMTHOIATLAIE
N AR/AXJRICHIBRZTHSDENHY . RYFBRDFD XIFRYETEIZERIGOT 5T LARHLN
TWAY RE, KEOKXFT//00—0EXFEZRLICHAENEDONTWSEFIVEaA—2(F., EIC,
OEF4 —hk(quantum gates) A EQEF7=—")>% (quantum annealing) AR D 2 F&EIZ 5 (o1

Do

B% 3: BFAVE1—SIEHSEFT AR EEFT=—I T HR DR

EF45—bk(quantum gates) A EF7=—Y>% (quantum annealing) A=
BAFICHRUML | IBM %, Google #t. Microsoft #t. Intel D-Wave Systems #t. Google #t
E3Ae| & S 3 #t. Rigetti Computing *t
N ~ LS = P % - I
A | gpomRsnTLsBTOERED | oo P EORERCOBTARER L2
TOEBEEZAN-ARXT B 4 — EIEBHETIRILY @Eﬁ%{ib"ﬂ(ﬁﬁ%ﬁ
I - AR T. gH#HaOVE L i o3 et . = o gy
S obl e m T —E BELLTHEDILOT, RBELHEEI AP0
ga)uHHIEIT l‘o);jlus E%t J"I&E? ;E—“)l/(lsin Modellz)J—G%%mi 7)[/:“);(‘
HES — MRS CHEETS T g = .
LELTHIALTLSS
BERE HEREE HWAEE
BE7ILITUXL ShorwiﬂﬂgﬁE?;bj‘%XAb
Grover D KB T —ERTILTV X L P N
DIFH. H&Z 50 DEFFILTYR L4 MRS FHETLTIZL
NHFE
& . Sz 1% . s - | BRIGERBEO D L@ E R EFIREL ST
Hibd 5775 LABARTENZRAL | 202 & bu BELEE LTI . B
ERIE/BRRR | -IBMALIZ 2017 & 11 A.50 EFE YFD | 2011 & 5 B. 57 5% D D-Wave Systems 5°
FyTERF. Google 113 2018 £ 3 A, | D-Wave One D IRFEZRIA (128 EFE VL%
2 2FEVFODEFTOEYY BH), L. 2 E8I7yT I L—FiRMN S
[Bristlecone 1## %*& nTHY., 2017 £ 1 AIEERINT=-ID-Wave
{IBM #t(E 2019 F 1 A, HRMOHMAE | 2000Q1(% 2,000 EFEVREEHFH (TP 18
EFIVEaA—2EATIUNBM Q L1=1 1,500 FKRIL)
System One | %% (20 EFE v MEH)

HEt FBEHEEITER

EFTF—FAKXDEFIVELI—FHREIE. ELOHAESNTWEIEFDERALEDREZA:A
KT, HH-AVE1—F LR, TR SLMNARE TCENIEEALMEICHLERTESNAREF LS.
IBM £t. Google %t. Microsoft £t. Intel #1ZELRKKFTH/AD0—ENFILERY ., HEEE /41X
BOWEFEVNEMRTEIBEERKEFEALI-EFE v (superconducting qubits) A E1—4®M
FFEEIBICESH TS, IBM #14° Google #tIEFii. TN Eh 50 EFEVM 72 EFEVIDFYT
DBAREHRNTHERERL. XKX2—~7v7 Rigetti Computing #t% 2019 &£ 8 AETIZ 128 EFE YLD
FyTERFETDHHEEASHNICLTNASIZA. IBM #IZHWTIL. 2019 &£ 1 A, KSARH A CH#ES
h=RERA™ CES(Consumer Electronics Show)2019 T, HRHUIDHEAEEFaL E1—4FRA~Y
2 UTIBM Q System OnelEHZLTLDY, LHL, HRABEDCRRIZIGATES (Hord=F7IL3Y)

VL EFavE1—4TE. SHOTREEDEREHLEDIMNSE2EILLWVEAZEHEERTRDIIENTRETHHH ., HH
aVE1—2DKSITRYFTIEMEEN G, BMAEILRVEEMRELRYBLL. BLAEERIELRYIRLITSICE TR 1fF
BN T EAENELNTND, BB, RYSTEONEBIZIEIZENDEFEVIRELL S,

11 https://www.zdnet.com/article/what-a-guantum-computer-is-and-why-it-needs-to-be-more/

https://www.explainingcomputers.com/quantum.html

G WP OEBETILT. AFORMYBIMELZHETLH=ODET I,

BIEF 77— T 10EMIE. ERZEENSERICEHERITAFL, BRIZEVLWTEAERD I RILF—DNSLIREEIZHS
FORITHRELEL(T=—2Y) IEEIENIMEBBIEE 2L —2a0 L TWBIENLETIVS, RIA (L 1998 £
ITRREIERFOEGYEFE CHAIMBELELLAZTREIRICL > TERINFTERMERAREL TS,

14 http://guantumalgorithmzoo.org/

15 https://newsroom.ibm.com/2019-01-08-IBM-Unveils-Worlds-First-Integrated-Quantum-Computing-System-for-
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RALERYGKEFTTESD) AR EFIVE2—F(AZN—HFIEFIAVE2—) DERICIEH+HF ~
HERAEFEVMBEEALGNTEY . BERTEALDBREIILIoTULVEN, #15T, 2016 FFETH
EFEVFDEF IOV Y OEEDERICEEF STV ILERFALE AFEDORMEFHORETZE
L BRAERIE~DHFLEFOTLDE,

hizxtL,. 2 F7=—U2TARIK hFF DRE—L7vT D-Wave Systems (W ERWDERAT >
[D-Wave |QOBRFEZFIBELERIETEITLTLNS, 2011 ELUE. 2 EEBICERSNDZTYTIL—KRT
BFEVMIEKRIEICHEOLTE D-Wave (E. 2017 EDORHAIRT 2,000 EFEVNERE THETICHE
ELTWS, EF 72—V ARIEINETHREINTELAXLEIELGY . EFRES —FERAVT,
HAEHERBELMBEITHELEZIDOTHLIIENS, EFROMTIERAXNARYIZEFIVE2L—4
THAEINIDVWTHERSINTE A, BE. D-Wave DV RATALATIEZILITVXLDEMEICEF HEH
HENAVLATNEIENELZARINTHY . E—DEHAEFIE21—42&ELT Lockheed Martin #t
1 Google #HEELHADEHRDOERKRFLEDORALEED . AT VEFAL-MRARELHESN
TWAN, BEZEHITHLAERELHBECT—ELTERLEEITASLSICTIIENBAFEICBITS
BRADFEBELOTNDY,

d. BFavEa1—20ESEGATTREMY

EFIUE2A—2(F. HHIVELI—FTEEBERMICTHON S5 EE M FNMIC—IELTETL., STELEIC
MO SEFEE KIRICERETEACLT REVWER S H TS ERENGEMEFNRAENR TS (BFR
4 BMR), X T HGHE AV YILTAUTBED Gartner $#H13, FE4#tA 2017 EQEXETH /O — /1
A7 H44)L (Gartner Hype Cycle for Emerging Technologies 2017) IZEW T, EFavEa—42( M1/
R—3> DR BAA (Innovation Trigger) IICHAHEME DT TEY. EDRAANDGRABIPEFT7ILITY
ALWFELEFEIZREMTHDIEZH . BERBFOTEABEAREICRIT, TV DFREFFFELRALEL
T8,

HE 4. BFAVEL—SDFRANRRAENS LS H

Commercial-Use
16 https://www.wired.com/story/wired-quide-to-quantum-computing/
17 https://www.bcg.com/publications/2018/next-decade-quantum-computing-how-play.aspx
18 hitps://www.gartner.com/smarterwithgartner/the-cios-quide-to-guantum-computing/
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Quantum Light Harvesting
Chemistry Transport
; Quantum
Climate Communication : :
Enerat Simulation
CO.
N, LNG z Materials Room Temperature S/C

Pharma Chemistry Physics Differential

erential

Biomolecules Equations

ien :
Biology sc e ce Encryption
s s
Linear Algebra Quantum
Pattern Computing Communication
Bioformatics Matching Code-Breaking
Singulari
Machipe e
Learning Optimization Quantum
Algorithms
Finance . ‘ Robotics g
Protein Folding Route
Planning
Constraint :
Satisfaction Scheduling
Quantum

Machine Learning Autonomous Vehicles

H B8 : Gartner
EFIVEA—FOERELICBEVTIE. AL ERBELMAELZCALZEF 77— AN RER
THESERIAEREICHY. B PR BHEE (AD NIRRT T (WE) Sy —ERRE . EvIT—4
ZEALRBILEITICENKROONS D HFTHEAMANERICEDONTWNS, —A. EF7—FART
X, ZHERARICHIETEDEFIAVELI—FFVTDRKES, /A XICHRETEEXTVVENLEEETAS
EFVRTLOERRICELGLIHMZET LA KREAVHILTA2 T KF Accenture #iF. EF
F=—)oTARDAVEL—FNE DR RATERICSERAINDLSICHLEEH L 2~5 F#&. EFY—bA
KXDIAVEL1—INEDRARUKURIZKRELERREZ L5 HHEIRIETE 5~10 FEITHLIEDRE
LZRLTWBY, B, EFT/—rAKXDIVE1—2TIE, A=N\—HFI)LEFIAVE1—FHFRMIZE
HEINGE. €A TLPAUA—y b ETHRAERVLONATOABEES AR EON S A REMENRE
NTWS, ChiF. ROV E L — 3 TRBAGREEZET ARRELGHELEZEFIOEL—4THE
HETERITTES-OT. BFEORSEMIIZREEEZRIFIIENFRINTLS (RRFNEFES
(MEFIAVE1—28EE) ICEATIRMIZDOVLTIERR)  thAT. EFHZOREFFIALTEEINT:
2 BEETEBEMNRANTEIREFrRIILERA. BEROEREELZET HILTHRIMGERLMEIER
LRS- @EZxERT A/ EFHAEZE (Quantum Key Distribution: QKD) 1EFEIENEFELE . EFES
(quantum encryption) D BAFELIEBIICHEE SN TS,

Bx 5. BF7-—V T AREEF T FARXDIVE1—2 TR -RPMISEASHFIh TS ELR

EXSH
BEF¥7—rA
(BF7=—VTARICETBICAFTFLSNT, 2=
N—HIILEFAVE1—FDRRICKYISAIEFS
na5%H)

EF7——U 05
(HAahERBEIEEELY LTIV FRETHR
L. EHMICSAAHFENS ST E)

19 https://www.accenture.com/t20170628T011725Z w__/us-en/_acnmedia/PDF-54/Accenture-807510-Quantum-

Computing-RGB-V02.pdf

20 hitps://www.forbes.com/sites/bernardmarr/2017/07/10/6-practical-examples-of-how-guantum-computing-will-

change-our-world/amp/
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BN —tFa) T4 FHEENDEEIZFI=A
—HILEFIAVELI—FORBITHEL BET—20
EFREENREMEIBRITZ=HICALLNTULSEE
FOREAXNEONDAREMNEESIZLTEFX
DTALDEBNBREINEG—FH. F=FICLDLEEE
FHEERICEHIETEAIEFHAEE (QKD) J1EMFEIEND
FELE . EFHBEZAVV-REREDERLNH
FINTLDS

Al AR ERBRICEHLB IR VI ETED
Al [I2&Y ., EREORYMNYTILEA LD DFEE
RETCTRELGERREEZTADSLIICHES(AVE
—RAE Ay NF—RE. BERE. BMEIREC
BITHEMESHEAFIND)

‘Rl DT (BE)  BERRORE L EEE TR
NIBTEHET, RBY—ERIZBITHBHERD
EREOERTORVELZRETESEN. MEXEE
HOMAEM . FZE-EE - LY TS F—r7
AtEXDENEFEIZDEND

T (A FED I —FN\vIEERHfT S
TOT A0 MEEBETMETELIET. T—7
Za—FIIRYNT=IIZHBITEEMFETRENEER
Mz ExEdhd

AWRTT (B : DF. AIEE. EFERDHE
BERARMEERIGDSHTO. AR OEEFES)-
RESRMICNIEBTELLET, BIERADLLEAR
EORMK (BIZE) JOADEBRUVELEEIZ/—Y
FSA XN FEDIREIZDOHEMND
ERY—EX HI5) RO BCRETHHEEITS
BIZCHAWLWLATWSELTALAYIAL—avER
T BIET. R—rIHF DRBEILEREIRY
DHEIFIZD27Eh B

ATFATTH/AS— F oS4 EDA—F—D1T
BREICETLIT—A0MERIZ.2—FYNLEEDE
IERIE A=)

HEt FBEHEEITER

(2)

FERICBFTSEFIAVEL—SFADEERR

KRXFaUHILT1T R McKinsey #i&, (BERVDELG>TULVEN) EFEMICHT AR FEILH
RO TERBKES LT 15 E1—0, RFRMAEICHETLMEELITH 7,000 AEHEFELTLVS (2015
FHR), BNFETIE. KEARLE<(EM 318 6,000 51—0), XIZHE(F 2 & 2,000 51—A),
KoY (E 118 2000 F1—A) ., EE(F 118 500 F1—0) AF4 (A 1 {E1—0) < (EU TIXRE 5

E 5000 Fa—A., BARIEE 0.6 {E1—A)2%2,

B 6: HRICHETIBFRMSBFOEMPFERFRLARE R (ER) (2015 FHR)

A iR A AL ERBEIEEBRVOY LTIV T FERERARLLTNS,
22 hitps://medium.com/@ASMLcompany/start-your-engines-the-race-to-quantum-computing-is-on-14c3076a5c47
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W Nr of unigue authors
2013-2015

Netherlands ) || Denmark 1: Germany @ | | Finland F € Estimated yearly budget
R o4 R 73 R 554 R 51
>~ ~Aammw € e27m €ex2m € €120m € e12m we

=

Sweden {p

United Kingdomigs Russia

R 347

€ €100M R as3 ) R 103 china @
S"/L‘.z'vl'-nrl 0 € i bl & £10M /R e
R ~ €220 M
o R 197 3 € i
ﬁ\ 1217 | S % Japan @
€360M — — ¥ R 329
€ = Spain @ < /R
€ €s3M

R 155

€esMm

South Korea @

italy ()
R 218
€ €M R oo
Brazil @ France ( ) T € €13m
& 104 R 224
€em € es2m | ‘
|

European Union “ Singapore <& L Australia '

7 2455 R 136 | & 249

€ €550 M € eaam € ersMm
Hi 88 : Medium

IE | FEE R ICET5EFEMPBOMBRENMRERICHY ., EFEE.EFEUIVT .2
FaAvE1—3ZFLH. EFRMOLEHGERZBELEZMRTIOISLIZZEOEREESN NESN
THY., FE. BN, RETHICZOEENERTH D, 2017 £ 9 ALoitR. L. F. SEOXE
4 HEESEFRERVNT—VDOBEIZBVEREMUMBATOSHERTIE. BAFA 100 ERILER
L. AIRICKBEBELERE FIHEREFHZAT (National Laboratory for Quantum Information Sciences)
EHHP (2020 ERBFTE)THI2A, BMICENTE., B ES (EU) XM E & & (European
Commission:EC) A% 10 M TH%E 10 E1—0OZHEL. BMiERILICTI+—hAL-EFHEEHR
EXETAIEFHIMTI5v4 v F (Quantum Technologies Flagship) 5HE 1Z#6HTULVSS(EA, EL
NILOEFATIE., ZEEICBVLTERFFA 2014 F£h5 10 FRITHREE 518 8,500 R RO HEEFELTL
SZEFHMOBBAELMEZBELLZIBREFTY/082—70% 5 L (UK National Quantum
Technologies Programme: UKNQT?®) INE & TH D, F1=. KETIE 2018 £ 12 A, EFIHEHRFFD
HERVEEAMOBEREZETABMICHL. M5 5 FRTHRADL 12 BRILELETIIERE
4 =27 F 7% (National Quantum Initiative Act?’) INWEITE SN TS (RETHEIR),

BHEERTERICETLSEFRNMEEDRTFRFEREADSE. EFAVE1—40H TIRENERT
BRBEHTHRAZ)—FLTHY . EFESIBTEIHRETEORAERAENFISTERICSEDON TS
(B 7 3R)%, = EFAVE1—RETHIHARFH TIL, 2013 FLUE. HEDORFHRXDRERHK

B hE(£ 2018 £ 8 A, tHRWODEFEEREDITEL LIFICHIIL., 2017 FIZIERABHEFBEL TAH—RAM) 7 EILRMH
DEFRBEIZERTILTLS,

24 hitps://technode.com/2018/09/05/china-quantum-information-laboratory/

25 hitps://qt.eu/newsroom/quantum-flagship-launch-press-release/

26 UKNQT [ZBWTEEBUF L 214, 2014~19 F£FTO 5 FMITHEE 2 8 7,000 BRUFDREEFEL TV A AT
O5SALIXZED® 2024 EFTER RSN THY (348 1,500 HARVFDEMZE) . A7OTSLD—ET. HED
AN EFAVE1—2OBELXBIETH-LEEREFIAIVEL T TV 2—DRIELEFESNA TN,
https://www.gov.uk/government/news/new-funding-puts-uk-at-the-forefront-of-cutting-edge-quantum-technologies

27 hitps://www.congress.gov/bill/115th-congress/house-bill/6227

28 hitps://www.economist.com/news/essays/21717782-quantum-technology-beginning-come-its-own
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AXREZEEYERE (LTINS, — AT BHNOHMERFHREDOHRELOHEZR/IXHTIIX
EAHASRELG>TEY, ISLE-ERZEDER . EFIAVE1—20RRICH TS5l - TFMER
BT HERRIBD - —AAARIZL =T DR TERAELTEL BEADIEALGE . BERT2RE
[CRHBEFIVEA—RDFAICET IAREF LM THAILERLTLNEZ,

B 7: R EFREICHTHEFHTBEED FHFRAM (2015 £ R)

Quantum computing Quantum cryptography Quantum sensors
United States 295 | China 367 I United States 105 [N
Canada79 || United States 232 [ China 104 ]
Japan 78 [ Japan 100 [ Germany 25 0
Britain 36 B Britain 50 B Japan 18 I
China 29 [ | Malaysia 31 B Britain 12 |
Australia 26 | | South Korea27 i Canada 6 |
Germany 22 | Germany 24 | Israel 6 |
South Korea 11 | France 15 i France 5 |
Israel 9 | Australia 14 | Australia 3
Finland 7 | Canada 11 | South Korea 2

Italy 11 | Russia 2

Taiwan 2

H{ B8 : The Economist

B 8: T EE /MisCHIT5 2013 FLIRDEFIAVE1—ZICET SR FERNERY (E) LB DBt
RRFHEDOHRELO{ERIERYM(B)
Number of scientific publications since 2013 China
China [N 056

China 1,529 US
usa I 0 <04

Germany 1,086 USA 224" 854 Germany
UK 947
Germany 102 240 309 UK
Japan [ 635 Y
Canada [N 589 UK | 116 - 187 | 248 Japan
Australia [N <87
o — Japan | 116 310 124 102 239 Canada
Italy 464 e
France 453 Canada 194 187 82 70 35 221 Awustralia
India [N 406 _
. Australia =~ 59 54 68 35 66 121 |ltaly
Other countries 4,011

Number of scientific publications since 2013

France 28 111 116 95 19 35 88 173 India

EMEA

Asia-pacific N 5591 indie. |
Americas | 3,500

80

taly 25 B4 124 135 14 26 22 271 France
96
19 20 6 7 10 7 1 7 156

H #2 : Boston Consulting Group

3 KEERBFRVEIFELXIZISEFIVELI—FORRICH T -EIEE)
[A]

(1) KEEHDBAH

KETEFEMETIEREHARIRINZDE, O3—2-W- DTy a K#EREERID 2009
F 1 BITRT A Y ARZ R #TEE B (Office of Science and Technology Policy: OSTP) D E R &l

29 hitps://www.bcg.com/publications/2018/next-decade-guantum-computing-how-play.aspx

Copyright © 2019 JETRO. All rights reserved.
9



https://www.bcg.com/publications/2018/next-decade-quantum-computing-how-play.aspx

JETRO

Za—3—U1&Y 20194F 3 A

Fiffi£ % (National Science and Technology Council: NSTC) A& L1l & FIEHREIFIx I HEHE
3> (Federal Vision for Quantum Information Science®) | T4, BLR—k L, XETEFPEDHI
H-RE-FIAL ETFHERLERTLOYEZE - HF - HEMLAIEEE RV RALHFE T SR FR
BEBOMAEEIET LERETILDOTHY. ZDRA/NTBIET T.NSTC [FEFIFHREZDER
HMEITOUSLICET S5 CEERERFE (RE) DHHEEZRET S-ODEFHT—F25 -5
IW—T3EH L. BYIL—T & 2016 &£ 7 BIZFEFKLI-LR—F(Advancing Quantum Information
Science: National Challenges and Opportunities®?) [2EWT, FE TR TEELTHESZICRVET R
EEAFEO—DICEFERHFEEEDDIIIE8ELI, TLT. BHFEE Al XU, EFaVE1—4
FEAAEARTENORBASZTED—DICFEASN VT KHERIL. ChETOBEKRAHERET S
T 2017 £ 12 B . KEZHEHITHIZE AT (National Institute of Standards and Technology :NIST) @+t
BEFHZEAT (Joint Quantum Institute) D 7xO—T#H5 Jacob Taylor K% OSTP M EFIHEHkEIFE
LT LYAEEICESL. BREZEEIC. ANIBHET RSN -EFRT7—F27 -V IL—T%8F
155 T FIZEAT S NSTC /NEE S (NSTC Subcommittee on Quantum Information Science: SCQIS)
ELTAKICHRRBIE . EFRNHRICET 24 THEOEERILICEILTLVE,

F£1-.2018 & 12 BIThSUTRMENEBALTHIILIZ-ITEREFA =7 F 7% (National Quantum
Initiative Act) Jl&. EFRMTIZRBIE5-OOERERFELLLLDOT. BFIEAIS 10 FHIOEF
BHREZOMBHETHCES TE2RD 5 EMICE KT 12 BRILEZHUHTEIFETHD. EAEMNIZE
EIE EFRMORIMHRICKEEEEDD =00 5 HEBBHEOETEE SCQIS [THEHMHFFTTEY. M
HETE. AVEA— 33— A IR OYERZE TIXEOERLGLINFORREEZED TERZIToRY. XK
KDEFHARELEZBTRLEVT 2-ODEMARAE L A—FHRSTEHELEO0. KFEERUREZI—TY
THBAF#ELOERAETOTSLICHTIMBO) Y —REEBIETIILLBELFFELBZLLTY
%%, ZDfh, REEDA=STFIDEE - HEITIZHT=>TIL. SCQIS DIEH ., OSTP RIZHHRINDIER
& FFE B (National Quantum Coordination Office) &, %, K%, EHMAREEDEMARM SR DE
REFA=T7FIT#ERZE B4 (National Quantum Initiative Advisory Committee) 0 3 #E#giAVEH#EL T
YL &> TN,

EFEMIHTH5ERARESICEALTIE, IBM #AEMIL, SEKREL RN CEERE HEHIFT
BIZIEFR TR LEDERNINETHINTEY®, EFIVE1—F0ORAKEMRLEZERLANILTERELY
BEEEDBIIIKAFEMIZZFTIEHON TS, EX 1) T+EMARDODIZIE, BiEIEFEFIVEA
—SADORFICEICEANBTOHNTEY., (AZNA—H L) EFIAVE1—E2DERIZHESBEFEORSH T
DEFBIERVERTZERELDIRVICHTEIERNENILEZRSTIFLH D KETIE. BRRE
{RFES (National Security Agency:NSA)AY 2015 &£ 8 A, 2FavEa1—42DERILIZ#ESEFa)Ta
LOBHEERIC. BEOLARBREE AT LNGRANEFRBEVATLANDBITHALETHSERHE

30 http://calyptus.caltech.edu/qis2009/documents/FederalVisionQIS. pdf

3L F (2, OSTP. XITHEEFHE (OMB) . TR/ F¥—4E  BHEEARUEE T OXELZEHEMARR (NIST) . £XFH
ZEBIE (NSF) . KEF A4 (DoD) DRF|AV/N—HSERIND,

32https://obamawhitehouse.archives.gov/sites/whitehouse.gov/files/images/Quantum_Info Sci Report 2016 07 22%
20final.pdf

33 https://www.aip.org/fyi/2018/trump-administration-identifies-rd-priorities-its-next-budget-request

34 https://www.aip.org/fyi/2018/science-committee-seeks-launch-national-quantum-initiative

B ELERICEDENSF EIRLF—HEEFRERHUEMR L I—ETNTN 2~5 DFLTEFETH S,

36 https://www.technologyreview.com/the-download/612679/president-trump-has-signed-a-12-billon-law-to-boost-us-
quantum-tech/

37 https://www.aip.org/fyi/2019/national-guantum-initiative-signed-law

38 hitps://www.bloomberg.com/news/articles/2018-04-08/forget-the-trade-war-china-wants-to-win-the-computing-
arms-race

Copyright © 2019 JETRO. All rights reserved.
10


http://calyptus.caltech.edu/qis2009/documents/FederalVisionQIS.pdf
https://obamawhitehouse.archives.gov/sites/whitehouse.gov/files/images/Quantum_Info_Sci_Report_2016_07_22%20final.pdf
https://obamawhitehouse.archives.gov/sites/whitehouse.gov/files/images/Quantum_Info_Sci_Report_2016_07_22%20final.pdf
https://www.aip.org/fyi/2018/trump-administration-identifies-rd-priorities-its-next-budget-request
https://www.aip.org/fyi/2018/science-committee-seeks-launch-national-quantum-initiative
https://www.technologyreview.com/the-download/612679/president-trump-has-signed-a-12-billon-law-to-boost-us-quantum-tech/
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L3, NIST Adily &Y a1 — 43RV EFaAVE1— A0 ATT—EDREENIBFE SN DHAE
EURATLDREZBIZLET HMEFLARBES 7L LDIZELEFHEDHTINSY,

BEOEEURATLIX. OFZEDS 2 DOBREF-TT—HDESIL-EESEZT5AHBRE AR (104
—Fyb® TLS BIEGLEICAVLNTVSESAR) & QESILLESICR—DOMERT AL ER
S AR (AES BEZLDBFT—2DESLICALLGATWAIEESAR) D 2 FEFEICKAISN D, NIST
(£.2016 F 4 BICHRLIIRRANEFIES(CBET HLR—k (Report on Post-Quantum Cryptography
<NISTIR 8105%>) JIZBWLVT, KIRBELEFIVE1—2DRBITHL. EALGHORER S ROHE
MNEHAIVELI—FTIFREMICIEFRARELRCLEFIALI RSABEELGE . DDOBEAXDZLDREH
NENSNBAREEAEN—F. QDARIFEFIVE 12— 2 THERMIZHELHTELETLEASN TG
WIEMD, BRERECTHILETEDEZEZIIREMICLREEDRAZRLTLND, NIST (&, THEF LR
BESTITIVXLDOMRIEEE 2022~24 FFETIHEE T DETEZHELMNICLTINS?, £1-. NSA (&
2016 £ 1 A RA7NLTVXLHIFEASNDIETOBTEHBICE LT, BEERZHEOBFHERUARY
BDVATLNEET HIOIEDH-BERE (RERBELANLETORBFERORELHEINEST
)L X L) %TCNSA(Commercial National Security Algorithm) R4 —k 2B BB EEZNERLTLNS

a4
o

KF 9:CNSA RA—MZ&FNBEHTFILTVXALRUAZE

Algorithm Usage
RSA 3072-bit or larger Key Establishment, Digital Signature
Diffie-Hellman (DH) 3072-bit or larger Key Establishment
ECDH with NIST P-384 Key Establishment
ECDSA with NIST P-384 Digital Signature
SHA-384 Integrity
AES-256 Confidentiality
tH 82 :NSA

KHAN—EFaT4V)a—23 0 BEKRF McAfee HDAEBERVBFERIBLEEETHD
Thomas Gann Kl&. FECOL7LHENERTEREEZRILT H-HICEFHEMRRITTNTHH.
KXEIFEREZEFEROREEZHERERDRLREETSE=OICF, EFAVE1—FRFICEEELT . Mt
EF7ILIVALOBEERVERBEAVISERIZEITALZT IV X LOEELBEICEALTE
HIAENEELDEZERLTINGS,

(2) 1%

39 https://www.digitaltrends.com/computing/guantum-computing-is-a-major-threat-to-crypto-says-the-nsa/
40 hitps://csrc.nist.gov/Projects/Post-Quantum-Cryptography

41 hitps://nvipubs.nist.gov/nistpubs/ir/2016/NIST.IR.8105.pdf

42 hitps://www.isara.com/standards/#NIST

43 Zh ETIEMSuite B cryptography IARALSALTULV =,

44 https://cryptome.org/2016/01/CNSA-Suite-and-Quantum-Computing-FAQ.pdf

45 https://www.politico.com/agenda/story/2018/09/18/arms-race-guantum-computers-000700
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EFIAVELI—SRAEDIOALATLIE. TVR-Y— IVRTORG . H—ERRAEEFENITEIXFETY/
OS—EEDDITHHESNTOEA N7 -V RATFLDOREEFENTILEIZBONTHGS
Y—ERZLEFELALDTIT)r—2av BIZHERT HERIZHDEE . EIELDODHD. CWET. BED
BEEFIZTEBON—FIT7 VAT LORAEICEFLTWNS—A. KFTH/A0—EFEFNTH
MBIZISORR—=ZADF—T)—RYIT D7 TSI T —L ETN—F Iz 7O 2L —4—1E
~NDT VR BEEITOTNSS,

EX 10: EFIAVE1—SRROIIDATLIZEVWTER2ROHT L%

Hardware &' Software & Specialists
systems players e

Zapata Computing Tellus Matrix Group
Quantika

Potential

SERVICES Sxpansion Cambridge Quantum Entanglement
Computing Partners
L h-bar Quantum
QCc ware Consultants
APPLICATIONS LAYER - 1Qbit -

Strangeworks
Q-CTRL
Qindom

ProteinQure
QbitLogic

Riverlane

SYSTEM SOFTWARE N
LAYER Microsoft? QxBranch

SYSTEMS

QuTech®
Imtel [
Silicon Quantum
Quantum Circuits® Computing®
PsiQ®
Alpine Quantum

QUANTUM COMPUTER .
HARDWARE BraneCell
TundraSystems
Global

Technologies®

Hi 8 : Boston Consulting Group

F. EFAVELA—DRREFNITEIRI—LT I TADTRE B 2018 F(C 24 hEHY . BERK
Liiot=, B E L4 TIX. D-Wave #t. Rigetti Computing #t. lonQ #HEN—ENDEESH VR THREE
2,000 ARILLL LZ#EB/THIEICHTILT: 2017 FITBERSFEZFLELIZITH ., Rigetti #t1& 2018 £
[2HI1)—X CIZHLVT 5,000 ARILDEEFEIZEINT HHE . RKFERLEZHRDICAE, FTEX
A= TYT~DHBRENFRIELTVS(BEK 11 B8)Y, LT TIE Al EADEAZEIEL. EFaVE
A—ADORRICEVWTERTEBZEDDIELRRFTH/ OO -0 E LRI TV TORMBERBNT 5.

£ 11 BEFAVE1—20ORREFENITEIREI—ITITADFBEBR VR E G HIHER (2013~18 £F)

46 https://www.bcg.com/publications/2018/next-decade-quantum-computing-how-play.aspx
47 https://www.cbinsights.com/research/report/quantum-computing/
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Dollars (SM)

200M -

150M -

-20
_ =15
100M - - -10
SOM - I -5
0N —— - . . 0
2014 2015 2016 2017 2018

2013
Hi{#8:CB Insights

D XFEFH/0S—10%

a. IBM#t

BEBEULICHEZYEFAVEL1—2ORKICHBLTE IBMAIE. TIBM QM= 7F TN TF. 2
FT—bARXDI=ZN—HYILEFIVEL—IDERZBIELATHAIMEEZITo TS, Rt 2016
FZ5 EFEVLRY 16 EFEVO IOy HEFH ORI OREEFIVE1—FITHSIRLTHEN
\EHTTIOEATESMNBM Q Experience® |EMFIEN DY —EREERTHOTHIBLI-EETHY. A
Y—ERIEIINET 10 FAULEDI—HF—IZKYFHAINTLSIZH ., RBtA 2017 &F 3 AICIREZEHRH
MULEEFIVEA—2RITOT7IIr—2avERmET 2O —ToV—R VI T TSI T+—
LT Qiskit®® A o A—RE$ I 15 AR EIZEY, 700 BRI EOEREREBOERER Y 140 AL E
DAERHIXDBIRIZ DA >TSS,

F1=.IBM 1% 2017 £ 11 A, BEA7VERRERASC AT LELT 20 EFEVLOT OV Y EFDEF
AVE1—2DREE, KK IBM Q PRTLTHAMEELGS 50 EFEVIDOTOEyHEFDHMER
DEEICRULIECEEFERLIER, 20 EFEVEOTOEYHEEODEFIVEL1—F~DTIERIE A
£ 12 BUB. HRORFLEPCRI— 7Y BMAEHE. EXHARALEEZRRTESRAR
UHZIZETSEFAVEa—2OEREICRYBL-OICHFESINTTIBM Q Network®® |D A2 /38—
LY ETRHESN TEY, JIPMorgan Chase #t4° Daimler ¥t, Samsung #t. Barclays #t. B3
B4, A—9)yCEILHER (Oak Ridge National Lab) . Y92 R74—F X%, BEEBKFEZED
12 21 (B8 DWMEAAL N—ZF(ELH . CNFET 40 UED T E A MBA R YT —2IZS LTINS,

4 R—U TR 7z IBM Q System One (&, BARFTDN CHAEATHET SO AREFIVEL—FVRT
LTHY. AEOEORS. REDEL. BHIKREDFZELZR/IRICINZ S0, GSEBHIELE 2.7m,
EEEELZE 1.3cm DHASATERL. KMEETIILIERF—ILDIL—LTHALESREBRERNICINMSH
TLv%,IBM Q System One MiE#H T HEFE VML 20 EFEYNTHSH., REA 2017 EXHNBY
SHRETERHELTVWREFIEL—ED 2 EQ/IRITA—I U REERLF-ELTLVSS, IBM #tZohE

48 hitps://www.research.ibm.com/ibm-g/

49 https://quantumexperience.ng.bluemix.net/gx/experience

50 https://qiskit.org/

51 https://www.ibm.com/blogs/research/2019/02/g-network-quantum-goals/

52 hitps://www-03.ibm.com/press/us/en/pressrelease/53374.wss

53 https://www.research.ibm.com/ibm-q/network/

54 https://www-03.ibm.com/press/us/en/pressrelease/53483.wss

55 IBM #t(&. EFaUE1—20D/\T+—T U RIEZEL T, TEFHRY 1—L (Quantum Volume) | EFFIEN D2 FE v
DIFEH, AE—LUREH., T5—FPXa1—EVEIDOEGOELEFZELMBEEZZRELTWS,
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TRE#&. IBM Q System One £9 7K L TOARERERUVUMBHEN T IR TESLIITTHELT
Y., Za2—3—IMRF T —(Poughkeepsie) [Z. IBM Q Network MDA/ \—%xRET Bt REFEiH
DIZIRR—=RADEFAVE1—3L AT LZEHZ1=IBM Q Quantum Computation Center % 2019 &£
hIZRA%T 2 A8 HBALHNIZLTINVD, B+ T IBM Q DEEL - TaL AT LEI/NARTLST U EHESD
% Bob Sutor Kl&. EFaVE1—42BEDHRMEILITELL VAT LDT YT T L—REBREIZITI0
ERHEIEND, [RUVEFVTLUIRICEATHILEIEAETEEMEFIVZILEN I EDRAERLTL
%%,

B 12: AV CREIN=T IO OMEREFIVEL—4BATIUMNBM Q System Onel®
5V (%) & CES 2019 RIBTRRESNIZVATLEEOLT)H(R)

System One

Hi B8 : ExtremeTech®’

b. Google #t

Google #tlE. EF7=—N oV ARRUVEFTF—rAROEARTOEFaE1—2BFIZE AL, &
EHLZIAZETOTVATEED—DOTHD, EEtlE 2013 £ 5 A.D-Wave {tOERA7=—1>I<w
'D-Wave TwolZEEEAL. X ZEFH /S (National Aeronautics and Space Administration:NASA) &X
SEHBZEE S (Universities Space Research Association:USRA) E# LML, EFavE1—4%
AW -H#EEEEMEOMERRLHELET SZ2LEBIRTEF Al BEAT (Quantum Artificial
Intelligence Lab:QUAIL)Z3L%5 E(F7-%8, Google & NASA & 2015 £ 9 A, D-Wave &Rt D&
DEFIVE1—4HTiiEzRE 7 ERFIATELZNZHHEL. D-Wave R ARDIREHRB (BBE) Lo
T35, —AT. Google ik 2014 &, BIzEEFRIEBFAVVEFS—FARXDOERELTHEMIC
HdNBHN)ITAHIL=TF KEH22/3—/ 358 (UC Santa Barbara) D ¥EZ 2 TH S John Martinis KK
RNSEFIVEL—RARF—LEZBHRICIRYRAA. 5 EFEVR/MRETIEHINEBEEDEVEF
AVEA—SORAFEICERL TV -RF—LOFHMEZEIZ. QUAIL NTHIBD/N\—F oz 7RAKICLRY H
LTLV5E0,

https://interestingengineering.com/ibm-reveals-major-performance-gain-for-ibom-g-system-one

56 hitps://www.zdnet.com/article/ibm-at-ces-2019-outlines-g-system-one-guantum-computer/

57 https://www.extremetech.com/extreme/283427-quantum-computing-goes-commercial-with-ibms-g-system-one

58 https://ai.googleblog.com/2013/05/launching-quantum-atrtificial.html

59 https://www.pcworld.com/article/2987153/google-nasa-sign-7-year-deal-to-test-d-wave-guantum-computers-as-
artificial-brains.html

60 hitps://www.extremetech.com/extreme/189155-google-begins-developing-its-own-quantum-computer-chips-to-
prepare-for-the-future
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https://www.extremetech.com/extreme/189155-google-begins-developing-its-own-quantum-computer-chips-to-prepare-for-the-future
https://www.extremetech.com/extreme/189155-google-begins-developing-its-own-quantum-computer-chips-to-prepare-for-the-future
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QUAIL DI T =7 3 £l& 2017 £ 3 A, ZE DR FHFE Nature IORBEITHE LT /MRIELGT /4R
THNIE 5 FEURNICEFHEMZEALTEDLDRBELERL TS5, QUAIL AY 2018 £ 3 AITHEX
L= 72 EFEVrORLDERHEF IOty BristleconellF, ZCORBICAIT-RKELERD—DEL
TERTHEEEEDO TS, Google #(F. 7Oy HERAWTIS—HRDEFECEFRMTOILIRLEIZ
e oMRL. EFIal—ay, xElbk. BRFE~OGRATEEEEZERL. HHIVE2—2DORA
FBASHEEDUNENEFIEL—FTHHEICH S EFEBHM (quantum supremacy) 1D EFE K%
BiETELTHYS, AUNSRARTH/N\—F 07 ZITIRL VI Iz T IERF VTN ERELLD
RA#HTHSH, £1= Google #ti% 2018 F£ 7 A. EF 7 —rAXD NISQ(Noisy Intermediate Scale
Quantum) EFaAYEa1—A2[AIFTA—ToY—RITL—LT—IICirqld ERLTLVE%,NISQ EFaE
1—REF JAXMELIT—FEDFL50 ~100 EFEVLOFREEFIE1—42%FEL. Cirg (L. 1]
EDNDEWNFEIZRIBT SEHDNIEFIAVE1—RICENWTERPIMNGEEL L TWWSERATIILTY
ALDOBEREHETHEDTHS, 21— —I[d Cirq ZAVARM—ILTEHETHENDEF IOV HHED
EFT7ILTIVALEEZITAHESIZHY NISQ EFAVE1—4NERAMNEVWEELHE LOREEFMER
TEOMNIDVWTHREDERZEZIIETHLDELGH>TILVDELD,

E%& 13:72 EFEYIEEHLE Google tDEHEF SOty Y Bristleconel

|

H 8 : Google

c. Microsoft

Microsoft #tIZk2EFIAVE1—2DARRAFEOERL (XHEF 20 FFTIHY . MROD— (CIHE%AF)
EIEIENZHFIBBOAE THS NS Michael Freedman KA E#t DEFZEH#ES Microsoft Research 12
o= EMRFEYTHY ., BtiE. TMRATHILEFE v (topological qubits) | EFFIEN B FiEEFAL
TEFTF—FARXDAVE1—2OMERAHEEEHTVDS, AFEIE. BEDEFEVICIEIAL BREM
DEWNMFHEEEZFHOMRODHILEFEYRERSEM T, Microsoft 1t ITBIZEE FREEDHD
FEREER  IS—FHRFEFTES (ZRERNICIS—ETEICRERV AT L)Y —RERFETED) EEZT
LV 5, 2005 FITHUTAIZT RKEY U AN—NFRDFv /RRARNIZHRE STz Station Q FRIK.
Freedman KA i 7zO0—&LTHEREEE)—FF S Microsoft D EFIVE2—2ERARKIZE T
BRI EELDOTLNAS(E A, /8T 12— K% (Purdue University) . *1)—5 > F K% (University of
Maryland) . 75> # DT IILZE IR KZE(TU Delft) 27— DARUN—F U REZ— LR -KR—7

61 https://static.googleusercontent.com/media/research.google.com/en//pubs/archive/45919.pdf

62 Google ttid. EFEMMEDRILICIE 49 EFEVFTEFRBOFEIA 40 UL 2 DODEFEYRDIT—ZFA 0.5%LL
TTHNIEEWTELEEZTLVSHM, Bristlecone M 2 DNDEFEYMILBIS—HIL 0.6%TSEDELDIRENDL
BELigb,

63 https://ai.googleblog.com/2018/03/a-preview-of-bristlecone-googles-new.html

64 https://ai.googleblog.com/2018/07/announcing-cirg-open-source-framework.html

65 hitps://www.microsoft.com/en-gb/quantum/topological-qubit

66 hitps://www.microsoft.com/en-us/research/group/microsoft-quantum-santa-barbara-station-g/
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#ZE AT (Niels Bohr Institute) . 7Z—X ;37 D F=—XKZ (University of Sydney) . AL ADFa1—1)y
EIFKZF(ETH Zurich)ZIEL& . Microsoft #HIFHFAPICHEHEMAZIERL  ILREDFLIL=/N
—HILEFAVEL—FDOEREBIELTVEY, -, RSN ARHEZECT UM Redmond TlE.
Quantum Architectures and Computation (QUAIC) EFEIENHEFIF—LIZKY . fFRMIZER A RA
FNEEFIAVEL—FTEMERRERY IV 7 (EF7ITVXLRURMREFTAT ST TIVE
TA—L) DRAFELEDLN TS,

Microsoft #f CEFaAE1—4BFENDa—RL—k - NARTLSTUREFHEDS Todd Holmdahl KiZ. [
HDHISHRTS YR TA—L Azure ETEEEFIVE1—20OH—E RIZHtE 2023 FCHLEBHTESE
DREELERLTLNGS, 5L —EXDOBEALBEEFICAN ., Microsoft #t(F 2017 & 12 A, EF3
E1—4BF ¥ vk (Microsoft Quantum Development Kit) D FLE 2 —krZARILT=0, Bt 054 kH
SERTHYHUO—RFTEBRMAFK T VNI DBFIE1—T4VFADOTOST SIS EE Qitl. QQ#
THRELELEF7IILTVXLOY)2—30E TR 520D 22 L—4—"1 QEFIVE2L—FAIT
A—FDSATSIVRVHUTILD 3 BEIERSINTEY 2, RiEROEFaoE1—2RARE CTHREE
EXETHIENHFINA TS,

d. Alibaba#t

FEO Eav—XBERZKF Alibaba Group (LI Alibaba #t) [& 2015 £ 7 B K. hERKAD B AR Z
BRUONATHOHERFHEE TH SR EFRZRE (Chinese Academy of Sciences:CAS) &. It EF ik —
Alibaba #t 2 Fa>E 1—T 424 57K (CAS - Alibaba Quantum Computing Laboratory: QAL) 1% @ T
BAERL71="3, Alibaba #tDHEREHR TIX. RASRIL., Alibaba #tDISHRaAVE 2 —FT14 T BT 0EtET
WYX L&, CAS DEITHIEFIVEA—FRVETF Al ELVo-BKifiMGRAZEHE . E 27—
AT 3—RAITOEHULGEF 1T HEMOTRIVE 1 —4% LB ERFT E DB E AT IZES
THETFERDERMMTICIMYML ELTLNS, TN, Alibaba #1(3 2018 £ 3 A. QAL DAL
EFF—FARDBEER 11 EFEVFDIAVEL1—5Z2RHDITIR L T—RABEITBHIEFRRLT-
4, Bt E BFTARML R IO ECLI—F —TIVARYIVADKEL RIEKRTO 2y S ORHK
[2D7F 31 AT SV I+—LETTITYX LDEFERRT L5841 —F — $FICHRE)
IZRL TS,

AQL [E. 2025 EFTIZIRAMHERENDA—/\—aE1—2LRKEDHENIBEEHEFO>EFILE
1—A%EHEEL, 2030 F£FETIZ 50~100 EFEVFORNAREFOLE1— DR EMERR T S51EE
ARLTNS, Fi=, Alibaba $t1& 2018 &£ 9 A. #tATHEDEF IOy UERHEDTHSIEZH.
Alibaba DAMO Academy” Cl&, 75V F L TCEFIAVELA—FDEENFIRIET 5D DHEMT O, B
. &t WEZOII2L—2aVIIB T3 REABEEHEOO TR -EFIVEA—2DNAT)YK
B7LIVALORKEEZEDTHEY . E Av—X iRk, T H . BEZOELVERSHFICETHEFIV
E1—32DFEREERT 510, V)a—1a /A= F—DRI T = KIZHFENT A EHERHLHIC

87 https://www.microsoft.com/en-us/research/lab/quantum/

68 https://www.microsoft.com/en-us/research/group/microsoft-quantum-redmond-quarc/

69 https://www.computerweekly.com/news/252440763/Microsoft-predicts-five-year-wait-for-quantum-computing-in-
Azure

0 https://cloudblogs.microsoft.com/quantum/2017/12/11/announcing-microsoft-quantum-development-kit/

Na—H—OREATLLETHETZA—HILDIIAL—F—DIEN. 40 EFEVNEBZSIEFIAVEL1—2DBEE
D2aL—bhTES Azure ETEK 2 aL—45—BiRIESh TLNVS,

72 hittps://www.microsoft.com/en-us/quantum/development-kit

73 https://www.alibabagroup.com/en/news/article?news=p150730

74 https://www.alibabacloud.com/press-room/alibaba-cloud-and-cas-launch-one-of-the-worlds-most

5 https://medium.com/syncedreview/alibaba-launches-11-qubit-guantum-computing-cloud-service-ad7f8e02cc8

6 https://physicsworld.com/a/joint-quantum-computing-venture-is-a-first-for-china/

7"DAMO Academy (&, BT B2 FOFEMEZ Alibaba 1A —F T 5=HDEENEA =S FFIICRUBOHE,
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LTLV578, Alibaba £ CTO 3k Damo Academy EEE D Jeff Zhang K. EFaVE1—2DFRHIC
BITHRLDEREIE. EFEVMIZFEOTLDAIZEEELT . BIFOTOI S LDOHFMASEFIVE
A—ATRETHIEN (HHIAVE1—2KY) NEMGHELEBEIRVEREL. TV T7DIRZ HME
FRREIRT HIEFZELTLNGS,

E3%*& 14:Alibaba D EFIALE1—E295IK TSI+ —L

H 8- Medium

@ RE—+7YF

a. D-Wave Systems ¢t

D-Wave Systems #tI&. h+ ¥ DT )T,y 130 E 7 K% (University of British Columbia) i & ®
Geordie Rose EbIZ&Y 1999 &, JYUT4vaaavE 7 M /A\—+E—(Burnaby) [ZBIRSh -8 F7
2T ARDIAVE AR TERE ) —RITEIRUFY— B ETHD, /I XADEEEZZITITKE
FT—rAREYELBNIKWEFIVEL—2ETILEEST- D-Wave #ftOEFIVE1—2BFKE D3>
(X, Al BRFMET ROV E1—2EMTELT 2003 EEXTITAVFr—FrELY D Steve
Jurvetson KZEIELHETIERLGRERORFr—FrERIL (VC) DEADEEH D LSITHEY, F1t
[ Amazon #tDHFEEIFREFR CEO D Jeff Bezos KA In-Q-Tel #31E NS 1 ERILDELEER.
2007 FICIE. ERAMGHEEREELIENTEDHD U RATLELT 16 EFEVID T U ORFKIZHETI
L7=8s,

D-Wave tt(d 2011 & 5 A, t#HRYOEAEFIE1—42LLT 128 EFEVEDID-Wave One %
Lockheed Martin #£1Z 1,000 BRIV TFRENT SR MEMHEELI-CETERICHEEZ S5 A, TN 2013
FIZHEFKINT- 512 EFEYFDID-Wave TwolZ Google £ (NASA) BNEEAL-CLIE LBDEYTH
%, FAttIEZ D%, 2015 FIZ 1,152 EFEVIEEHLIZID-Wave 2X1ZFHEKSL. 2017 £ 1 AIC
2,000 EFEYrDOID-Wave 2000Q 1 DHE KR UV KtFal) 7123 Temporal Defense Systems $t &
I DRDDEAZNEFHEOLI-IEFALMNCTIHE . 2 ERICEFEVMNEEEIELHET
IWETHBIZERALGEEZEDHTIVS, F-. FA4tlE 2018 £ 10 A, D-Wave 2000Q 12959 KLET7Y

78 https://damo.alibaba.com/events/38

9 https://www.technologyreview.com/s/612190/why-alibaba-is-investing-in-ai-chips-and-guantum-computing/

80 D-Wave %t1&. ZDfth Goldman Sachs VAT FBAFLRELESH . CNFETHEE 218 1,000 BRILERHEL TS,

81 sk rh RIEERE (CIA) A 1999 £F(ZERIILE- VC %,

SN X) BEANDEIEFE. BEDRFERFT—HIN—REDBE LS 3 DDOHZELHRE,

83 https://www.wired.com/2014/05/quantum-computing/

84 https://www.dwavesys.com/news/d-wave-systems-sells-its-first-guantum-computing-system-lockheed-matrtin-
corporation

85 https://www.dwavesys.com/blog/2015/08/announcing-d-wave-2x-quantum-computer

86 hitps://www.dwavesys.com/press-releases/temporal-defense-systems-purchases-first-d-wave-2000g-quantum-

computer
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TR TESLeaplH—ERZRIALEY, AU —ERTIE, BHEINIEHENER 1 HBEHTTIER
TE5%8H, 1 BE %Y 2,000 FILOFHITSUHREEINTEY. D-Wave #ERIHDI AT LEZH
DRFEEICHBRL. F=BY Iz T 7T r—2a  OREEERMTHET. TDIAV AT LE
KFBHIEFRNELTINSS,

LE_ trsspomemenad] |

H 8. D-Wave

D-Wave #t N EFaVE1—2EEDHMICEAL T ETREBL TS RKERHFHIE 160 LI EICES
(Fh., EIEEERZFERE 100 AULDOHXEFHRLTLESY, AHOC AT AT HH, —EBOEMRIC
KHEBLWHLE[CHEESh, EFaVE1—FEERBZNEIMNTDONTHEREESIRIL=HS., Bt OE T
[ZB89 %304 Google #HZIELDHETEIRFEED VAT LEAGLGEEZERIC, I5L=FRmTINEL
DOHY . AHDV AT LEHBFEE CEFYEREZZEDOAFICICATSOHISERTAEERUVHME
FEREH B AR, BN, bR E D ISR FEEMER 286 5%, D-Wave f#tld 2019 & 2 K. 5,000 LEDE
FEVREEHFTEDORMRAMEE 2020 FHEFTIZTRERL. Y5IFLTLRATEDLSICT RETEE
BSMILTEY. EftIckdE. RE/AK T, TRy HIZAVSATOSEFE YOS HE D-
Wave 2000Q @ 6 h5 15 TP IET, KURBRETEMEREILHBEE L HOEFEVNTREITS
KITHEBHELVS2,

b. Rigetti Computing %t

AYTAIL =T M /N—2 L — (Berkeley) IZHL mZ &< Rigetti Computing #t1&. 1z —JLKZF (Yale
University) TI- AYIBZOE LTS WMEE. IBM #tOEFIVE1—4S R TCEF/N\—FO7HEIZH
FEL1-#8%HEFD Chad Rigetti KIZ&kY 2013 FIZEIR SN, EFT—rARDIVE21—2FAFEFES
ABA—LT YT THD N—F IO T7DHREH-BENSY I THEETERIENICENTIE L, TH
RTRLB ATV E1—5%EET H1EVS3y a0 %18(1F. IBM $#14° Google #t. Microsoft #t&Lyo
FRFTV/00—0ELEFIAVEL—IORARSBHTHRAEERICHLIN., D)/ \L—DEHA VC,
Andreessen Horowitz #t EM5INFET 118 1,900 FRILU LD EEZEFTHLESR, ERTEDEH
MEBIIh TS,

87 https://www.dwavesys.com/press-releases/d-wave-launches-leap-first-real-time-quantum-application-environment

88 D-Wave ft1&. D-Wave 2000Q D tELEFEHhERALVNRIE, 1 58T 400~4,000 DRIEERECCEATEEEL TS,

89 https://siliconangle.com/2018/10/04/d-wave-provides-free-access-developers-build-ecosystem-around-quantum-
computing/

90 https://www.dwavesys.com/our-company/meet-d-wave

91 https://www.dwavesys.com/press-releases/new-customers-and-funding-fuel-d-wave-growth

92 hitps://venturebeat.com/2019/02/27/d-wave-previews-quantum-computing-platform-with-over-5000-qubits/

93 https://rigetti.com/about
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E%*& 16:Rigetti #t DAIFEEFE CEO ) Chad Rigetti RERHMBARDPOEFIE1L—4
\

H 8 : Rigetti

Rigetti #1 (XN FET.8 EFEVLE 19 EFEVMOTOEYYEREL. V5VFLOA—ToY—XTS
whIA—LlForest|Z@LT—RR AL TEMN. 2018 £ 8 A. EFaVE1—2DRKICEWNT. EF
7R\ T— (quantum advantage®) 1ERIED T DREEAMBIAMILAM—2FERT 51-0I1ZIF. F
T IS—RETIFLUNLEFEYMIFEOTEARELL, 2019 &£ 8 AETIZ 128 EFEYFDIR
TLEEET HETEEBESMNILTINDY, -, B4t 2018 &£ 9 A. EFarEa—42FALV:=7/L3Y)
ALDTARRE—RZEKIRICH LS E 5= DFHIZFH—E XTQuantum Cloud Services(QCS) 1%
b EIFRIEEFRERLES, FAtICkdE, QCS TlE, HTHOVE1—4EEFaVE 12D AZEHA
=T =4t o3—%BLT(HE-EF)NATVIRT7ILTIVALDRTHIRBEIEINTEY ., TORTEE
FREDISVRY—EREKY 20~50 FRILESELNDYELN. V5VFELETOEFIOTSIVFIZAN
% Forest HEDY— LN FOFREINIKETRESATOS2H . AT LREICTENGHRED
BHITEROEFOTITIVALORABRETZAHIIITHEOTLNSEND, BH). QCS THRENT /LR
TE50IE Rigetti #t D 16 EFEVFDTOEYY DA THHH . FHEMICZIE 128 EFEVFOTOEYY
LFIRTERLSICLBFTETH A%, Rigetti #E1E, 2019 £ 1 AERMD, QCS D/ATYyIR—ZERD
FZRIRL TLVS%,

Rigetti #1[& 2018 £ 10 AR, EFAVE1—3DERILEIMRT 5-ODKELA=FFIELT. [E
FF7RNT—2-TS54 X (Quantum Advantage Prize) |EFFTBHE S 100 BRIL DA /A= 3varT
ANERET HILEFHKRLIZIO, Rigetti KI&. B 5 ERIEEFIVEL—ATIEOREIZHEITHE 1
71— THY. A RO TI/00—nEILARAREOTOV S LREELAEFIVEL—FDEELL

“Rigetti #tI&. EFIVEL— N EETHEOHIREMBETRAIE21—FLYESFVAZET, BB IERAMEICARIR
TEDHILHETRTELEEET DS

9 https://medium.com/rigetti/the-rigetti-128-qubit-chip-and-what-it-means-for-quantum-df757dib7lea

9% https://medium.com/rigetti/introducing-rigetti-quantum-cloud-services-c6005729768c

THRARENISIR LTEFIAVEL—4FRS5HE. IOV E1— 3 THHE-EFNAITUYRF7ILITVALDOTAY 52
U ETOTHS, FIVr—230 - FAY S35 A0 8—DJ1— R (APDENLTYSIF LD EFaAVE 1—2%FUH
LCEHENEEFERITIAH(F0H., STEHKRFTHIVE1—F(TEYIREIND) FEERMSENZLY, LHL., Rigetti 1t
I2&kBE, BFETIHELATULBERE) BEAREL. TILTUXLONTH—IURANBEDZEN R DREFEF
—LRUVRHDBEEDISORY—ER 21— —(CkYRRSIhi=LLTLVS,

98 https://www.technologyreview.com/s/611962/faster-quantum-computing-in-the-cloud/

99 https://medium.com/rigetti/quantum-cloud-services-opens-in-public-beta-31989e15e36e

100 Kitps://medium.com/rigetti/the-rigetti-quantum-advantage-prize-8976492c5c64
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SEBEEMTAEICHYLIZIERR ROE 2 71— TR BFTFRNUT—COEMIEBELD
LTS, RIarTARTIE, &S MF—LIZxL. DRigetti #£D QCS ETHMETH7IILITVX LA, T
HOVE1—4KYSRTHID ., AL, RiTHHZ L. QMMIBRNLGEIL TIIHCENDE DR R
MEZXRIHT 5L, D 2 DOEHEH T IENROLN TS, I Rigetti K&, KETEFaLE
A—TAVTEEEREBIEL-OITIE. HTOBETIEE EHfiZEBROEDRXIZIGAL. fiHEPRE
BIZEH>TEEZEAHTENEETHS1ELTULVS, Rigetti # (. SHEBHAN T TA—F—0 %
LRIEZEREL. BET —ADRELTIFETHD, SMF—LICKYRESIN T IIL T X LOFFET
AR F. FTEFIAVEL1—FIOHRIZ2—ToICKEFHIEEZ T, REIhNIE, ZOREDRR A H
ZRO—HA—IoERIE=ZFBRERICLIBEEZITOND E=FBRESHILERBINNIE. TDOF
—LITEEZEFTESN, Rigetti KIZ&DE, TNIE 3~5 FRICHEDIRAHATHDHELSWL,

c. QC Ware %t

2014 F(TH)TAIL=T I/ 8- 7 )Lk (Palo Alto) ICEIEE SN T QC Ware #tid. EFIVE1—2ZHL
R ERITYIEDT TV 2—L 3> DRAREFENITEIRI— LTI THD . 2F7INTIXLDOHEIC
F— IR TRYHOHAREELED THE2ESN I-E4E (X, IBM %4> Google #t. Rigetti 1. D-Wave #t%
DEELEORARTIEHOEFIVEL—FLRTLIZT VR TESE—DVYIN I T TN T+ —
LEIZIOFETRELTEY ., EFaVEL— R BALTHEEDMBEZF-GVEFEI—H—H /41 XD
ZVWEFIOyHEEHEL, &KE, 3 al—lay, P EEEDORBEEFEODT7TILT )X L
EBRSICEMESEONDIIXELTVS S, EAHOBEICIE. ME-FH. EMY—EX. BA. BHl-H
A BHEFOERICETEEBORFEENEFTNDITA . NSF, NASA, USRA FDBAFHE IR
ELTHY. 2018 & 7 AIZIZ. Citigroup #t4° Goldman Sachs #t. Airbus Ventures #t. Fenox Venture
Capital #tEMNSH%E 650 FRILDEEZEFEL TLVA%,

QC Ware #tDE S R ABAFIB L EFEEE THS Yianni Gamvros K, [EFaAE1—2DFRIZSHD
RUMHOBEICE>TOFRIE. BRELGRFIILEBINLERL., #HFE (A) EEER. [HFRMICEEFDXE
RICHIRNGERZL 0T ENFHINIRBMOBEALEBENESEET. WERZDOREEZ
(ToNBIERE1EED, RitlE, 2018 EEMSTILI7RELTH—E RADTAMREET-TEHY. 2019
FERFMNOILBA—FR Y —ERZREI—Y—RUBMAEER (12, BEY—ERXIEY I+ 7
H2IODIHND—IRTIRHETIFETH D, RtEEIC. TRV TLao X TRHELTWS R DY
IR T7 TSI ITA—LDIT IR —ERE, RKFLELAR TRYMA TS EFIVE2—2F AL
=7arEA T 7T r— a0 ORFETINEGEE LT TS, FElftiE. EFavEa—42&FHH)Y—RE
LTERTHLT. BAGENEBL TV S EMMAREIZHIE T 510DV IO 7RFKITEAL., JE
BISEWR—RXTEDRRAFEBELTCELN. SR . BERET VM IOT(ANORELHER UL
FRBFOEMRLEIILARLIZNEEZ TS, B1tD CEO. Matt Johnson Kl&. Bttt D5E - h AR
ECRZABAZIZDOWNT. RIS 1~2 EMIFBAEOMEPCERICH 7TV LRUY IR 7D
HEMBGELENS, VIRIZ T TSV IA—LDOBEITTFAL. 5% 3~5 FELAIZEBROES KRR TE
FarE 21— 3% FRALEBEBROIL—IRIN—FFE—DTHHRESE . RRALBERICB ITHEED
FIRIZDEIF =LV ELTLNS LG,

101 hitps://www.forbes.com/sites/alexknapp/2018/10/31/can-make-a-quantum-computer-live-up-to-the-hype-then-
rigetti-computing-has-1-million-for-you/#53c2972271ce

102 https://gcware.com/team

103 hitp://techgenix.com/quantum-computing-startups/

104 hitps://gcware.com/about. https://www.prnewswire.com/news-releases/gc-ware-raises-6-5-million-series-a-
financing-for-its-cloud-quantum-computing-software-service-300678415.html
QC Ware O F /UL IXIRTE 500 ARILTH B,

106 htps://www.quantumtechcongress.com/blog/gc-ware-guantum-computing-for-the-masses-1

Copyright © 2019 JETRO. All rights reserved.
20


https://www.forbes.com/sites/alexknapp/2018/10/31/can-make-a-quantum-computer-live-up-to-the-hype-then-rigetti-computing-has-1-million-for-you/#53c2972271ce
https://www.forbes.com/sites/alexknapp/2018/10/31/can-make-a-quantum-computer-live-up-to-the-hype-then-rigetti-computing-has-1-million-for-you/#53c2972271ce
https://qcware.com/team
http://techgenix.com/quantum-computing-startups/
https://qcware.com/about
https://www.prnewswire.com/news-releases/qc-ware-raises-6-5-million-series-a-financing-for-its-cloud-quantum-computing-software-service-300678415.html
https://www.prnewswire.com/news-releases/qc-ware-raises-6-5-million-series-a-financing-for-its-cloud-quantum-computing-software-service-300678415.html
https://www.quantumtechcongress.com/blog/qc-ware-quantum-computing-for-the-masses-1

JETRO

Za—3—U1&Y 20194F 3 A

4 SHBOBLEAARADRE

EFIAVEI—FORAKICENTIX. FISEE, KE, FE. BN CEAERERRE IO S LIZZEDOK
FEENBASN, ZOREFEFESEHMNBELTHY. IBM #t. Google #t. Microsoft #t. Alibaba #t&L o7=
RFT0/80—1%EK, D-Wave %, Rigetti #FDRI— 7Y ITNEF 5 — AKX RIE (R EFT7=
— O ARXTON—F Iz 7HRRICEBHICIRYEA TS, D-Wave #HDEF7=— S ARDaY
Ea—2d. RELEBIHELIZEDOTHAIN ., BEHEE~DIEANRAFINLF . T2 DOEALE®
BA. ZEAILICAFEEIIZEREORMETEITLTVS, EFS— AKX TIE. IBM EHAHEFRFD 5 TE
T HtHRNOMEREFIVEL— AT VERER KT 5L BRILICAITTRELERN A
bhb, —H. ERLICEVTIX. SEREURNICERELDIENRRATNS /A ANELIS—FD
BWHBEEFEYNMEED IOy Y LT B OV E 1 — A TIERAIBEL ST E L REE R/ I 52 LTEY
FRE(IZB TR EMLRIRERRIZDAIFAIE (Google £+ Rigetti #ANERYHRL [ EF Bt O &
FT7RNT—U I0RBR) N EBERBELO TS, EFIVEL—2RMRTIEIE. ThENIFD
FETRIVICTVERTEDY—ERZRHELTLSA IAFE. QC Ware #4E FEEFIE1—
AURT LTEETDRERGTT7III—2a0 DORFEEMETHEELEBL. mRA7ILTIVXLDE
HERUVEBFIAVELI—SDESKRAFIBERIBLLTLS,

BARIZEVLWTIENTT #OELELASZFOKRKFELEN D-Wave tOEFaALE1—RIRHINT 42045
ETLNEDOIAVE2—SDRAREHEL TS, 5. REFREHEEM -1/ R—2av KB T ET
AEFMAREARMETOS S L (IMPACT) D—IRT. RERKRFE NTT #tAKBERKL-. tEEFE
yhELTHES>THAEHERBELIELHEC 2,000 EFEVRDTIUIBFZa—FILARYLT—H
(QNN) 1A%, 2017 & 11 AXRIZYSIF ET—RARASNEERICIEZ. BRLHATM#ATSEFI0EL
—ABEBRFITMHo1=EL T ERDENAT AT TEORMEAIRY LIFSN TS, LML, EFaV
Ea—4~DHRTIRENMLEKRT 55, BUKELLELTHARDRERZEILIEDMNIZ/NEK HERE DM
TIX. TERGEBRARISBRELTLEN, IV OHREFREFIIIAXREBLHETHY ., REREDELINT
WBADOMELNENIEDFEELEHHH>TLNVSE,

EFIVEL—FQOBEMAIEENZERT S LT EXGHEMMBEZRRTSLELHY. §&. LY
ZEMHDBVWEF/N—FIIT7DIEN VIMNIITRARICHELGERI SV I4+—L, EFaAVE1—4
DVI—=RIZTVERTB=ODIZIRAVEA—TAU T HEEDREN RO 5N H10, HRALGERTE
RIE~DEFLAEFES—AH. EFIVEL—IDNBRFDOEE LR TLICRIZTERIZOVNTEH T 5 HEfE
TELENHD, 2018 F 12 AIXLHITKEZET7HTZ— (National Academy of Sciences) B FExRLI-£
FaAVE1—RICETIRIHLA—IOICLSE, NARBENESNDETICE 10 FLULOHBEET
AN EFAVE1—FFERALERBICKYRERNZTLERT—2REHEEE. 1 & 4,300 B A
DOENEROFRE LTz 2017 £ Equifax 1/ vwHF T HHD 1,000 FEEFEIN, SHORAMEFIE
ED0RXK - BEAFOEFEEDIDENHLHEEELEL TSN,

X AUR—ME, EORBICETHERAM. M. MHMEEOTREZFDO—UIIOVT. HE
ERUVHEENFTRT SR MALEIRIAET LD THLHYFE A, Ffo. KLR—FDF

107 hitp://guantumbusiness.org/japan-intends-forefront-quantum-leap/ . https://www.techpowerup.com/239040/japan-
opens-prototype-quantum-computing-system-for-public-worldwide-use.
https://www.thedailystar.net/world/asia/japan-launches-its-first-guantum-computer-prototype-nii-ntt-university-of-
tokyo-1494877

108 hitps://jp.reuters.com/article/conputer-us-japan-idJPKCN1BB16M

109 hitps://www.cbinsights.com/research/report/quantum-computing/

110 hitp://www8.nationalacademies.org/onpinews/newsitem.aspx?RecordID=25196

111 hitps://www.forbes.com/sites/arthurherman/2018/12/17/2019-americas-qguantum-leap-year/#76514c402896

Copyright © 2019 JETRO. All rights reserved.
21


http://quantumbusiness.org/japan-intends-forefront-quantum-leap/
https://www.techpowerup.com/239040/japan-opens-prototype-quantum-computing-system-for-public-worldwide-use、https:/www.thedailystar.net/world/asia/japan-launches-its-first-quantum-computer-prototype-nii-ntt-university-of-tokyo-1494877
https://www.techpowerup.com/239040/japan-opens-prototype-quantum-computing-system-for-public-worldwide-use、https:/www.thedailystar.net/world/asia/japan-launches-its-first-quantum-computer-prototype-nii-ntt-university-of-tokyo-1494877
https://www.techpowerup.com/239040/japan-opens-prototype-quantum-computing-system-for-public-worldwide-use、https:/www.thedailystar.net/world/asia/japan-launches-its-first-quantum-computer-prototype-nii-ntt-university-of-tokyo-1494877
https://www.techpowerup.com/239040/japan-opens-prototype-quantum-computing-system-for-public-worldwide-use、https:/www.thedailystar.net/world/asia/japan-launches-its-first-quantum-computer-prototype-nii-ntt-university-of-tokyo-1494877
https://jp.reuters.com/article/conputer-us-japan-idJPKCN1BB16M
https://www.cbinsights.com/research/report/quantum-computing/
http://www8.nationalacademies.org/onpinews/newsitem.aspx?RecordID=25196
https://www.forbes.com/sites/arthurherman/2018/12/17/2019-americas-quantum-leap-year/#76514c402896

JETRO

Za—3—U1&Y 20194 3 A

AL ALR—FADERDOFARICE - TIEEEZR--EH AL MEBRUVHREENFRE T 1M
AIMAGLEREERILDTIHYEE A

Copyright © 2019 JETRO. All rights reserved.
22



