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Statevector | Schrodinger wavefunction simulator_statevector 32 b2
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i’;ﬁfggﬁg EXten(éel?fglrlgi);;i (cg. simulator_extended_stabilizer 63 &
MPS Matrix Product State simulator_mps 100 &
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2016 4+ 5 A, IBM 3 7= Fit £ =-F 4 IBM Quantum Experience, J 7
TRBIZ=EFEALEIBM 2 FLAEE LEFHEREER, XLTLARKTCANE
FHEF IS0 T34

2017 %5 A, IBM f& IBM Quantum Experience 44 % Jk 4 _E 3245 T —AN37 6%
16 & FrhiFa 2 %o

2019 45 A, IBM dfedh &3 lXm A, JA P T AHFAE © o 5 1 A2 7 M) 3
T E, ZmAFR Qiskit*® F it HARMFAE SR 6937 M #4T T M4k #49 Circuit
Composer AL TTH Z LA L 203 F 8%, KEAHENEF IBM Quantum
Experience W & F & % LiE4T, T T LAA R P& B E T2 F b4
MMEFEGT, SA PR IARRERZBEN, TAELHUAET 7 KUK Y
A,

2020 48 A £ 2021 %3 A, IBM 2k 2% =-F4, 37T g-sphere view.
phase disk. BRHATER TN S TLE T FITFARE S

2021 # 3 A, W IBM Quantum Composer #= IBM Quantum Lab Z15%,, €11
FAX, 7 IBM Quantum Experience, IBM Quantum Composer & — A~ H AL 49 & -F
SRR, RHFR PR RMES T LRI L EN T TR IBEME LES
f11o @& Quantum Lab ¥, A P 7 ¥L7& Jupyter Notebook 2R 3% F 4 5 45 4 Qiskit
RA T A2 T A Fa R id SR B Il A, 2 BB 89 & F A4 A M 5 L TR,
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Fit H % %, Advance Access F= Premium Access ‘& W 545 5] 649 ) AL A R 7

2 IBM Quantum Composer F PI#{ERH

IBM Quantum Composer

Composer files File Edit View Share Setup and run &

Ofiles T Newfile + Untitled circuit Visualizations seed 5369

Updated QOpenQASM 2.0

I 3 O

No data available

Probabilities @) H Q-sphere

e [] Phaseangle

% : IBM Quantum?®

3 IBM Quantum Lab i P#{ERTE

1BM Quantum Lab

Lab files File  Fdit  View Insert Cell Kernel Widgets Help Kernel f Jupyter

mc» B v = W+ ©
Y Memory: 231.3 MB /8 GB

[7  Newfile +
import numpy as np
Name Updated ]
from qiskit import QuantumCircuit, transpile, Aer, IBMQ
[ qiskit-textbook : qiskit.tools.jupyter import *

qiskit.visualization import *

3 gisk als H rom ibm_gquantum_widgets import *

= Untitled.ipynb
provider = IBMQ.load_account()

%% : IBM Quantum®

7 https://www.ibm.com/quantum-computing/services/
8 https://quantum-computing.ibm.com/composer/files/new
° https://quantum-computing.ibm.com/lab/files/Untitled.ipynb
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3. Rigetti

2018 4 9 A ,Rigetti i 7 2 F it £ = k% Quantum Cloud Service (QCS) ,
Sf A SL3 4k Forest & F A2 4E 224 A £ # 12,

2019 # 1 A, Rigetti GAKFHK T QCS, HAZTFHAEININT —A42#H
A R, AR KA E R R P, LA BB ATk b web AP A Xk
30 43 1.

2019 4 12 A, Rigetti #/e X AWS Partner Network (AWS A4E4k4E M %4, &
# APN) 5 Amazon 44, i@ it Braket - Fit E L& & 7 Fax 14

2020 # 8 A, Rigetti 5 Amazon Braket &4F, &4~ AWS & P AR T A 175 7]

Aspen-8—— & F Rigetti & #7469 32 T F LB F EH AN TAR ST FLEE D,
4. QuTech

QuTech & & TNO (#F2p AHFHARALR) i 2R R EAFHELRKFE LR

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

1 https://quantumai.google/cirq/google/concepts#quantum_programs

12 https://www.forbes.com/sites/alexknapp/2018/09/07/rigetti-computing-takes-small-step-toward-cloud-services-
in-big-leap-for-quantum-computing/?sh=306f069b6503

13 https://medium.com/rigetti/quantum-cloud-services-opens-in-public-beta-31989¢15¢36¢

14 https://www.prnewswire.com/news-releases/rigetti-quantum-computers-now-available-via-amazon-web-service
$-300967559.html

15 https://medium.com/rigetti/rigetti-aspen-8-on-aws-236d9dc11613
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B P T AL QX #E 3s E4x A QI Editor % 5 Fe 44T H- % . Quantum Inspire % &,
SETEhR. ZHBEH. ETHEFR. REEFA P RO LEARR%. AP
1t Quantum Inspire ¥ ¥A4% ] 49 QuTech & F /5 3% 4 w 4~: Starmon-5'7 (L F48 %
transmon & FPb4Feg 5 & Frhddab @ %) 8. Spin-2" (BT A g e g Frhdded 2
T FrodEa @ %) F2 QX-single-node simulator (242 XAZEM %) Fo QX-34-L (7T
G TAEME)

2020 4 4 A, Quantum Inspire m& 4 Bt % — A2 F 3 H£-F 4 . Quantum
Inspire 4% FEANAART AL Z FHAM, FERZEREE MG TH &

“AREFTIAE RN FTFAEZGEFE.

4 Quantum Inspire i P#R{ERE

New project

New Project 2021-07-27 10:54

spin-2

Spin-2

starmon-5

QX-34-L

QX single-node simulator

&7 : Quantum Inspire?!

16 https://qutech.nl/2018/09/10/go-quantum-computing-quantum-inspire/

'7 Starmon-5 & F 4 E t X AL E 49 A AL F transmon F FHLAF R A transmon A F & LA
3B AL RBARENE LIRS —FATEZ T BN EN L. —FATHEF e
BEER B — AN iR R ERE

18 https://www.quantum-inspire.com/backends/starmon-5/

19 Spin-2 FFAEEA RN Si28 PHNZTFETEARNML LT ARZTTFILA. EEETHR
ABRMEARAA TN, CHHRER TR 51 F FREARGR AL LA RRY KB XK EETIHFY
2 AR,

20 https://qutech.nl/2020/04/20/minister-ingrid-van-engelshoven-and-european-commissioner-mariya-gabriel-

launch-europes-first-quantum-computer-in-the-cloud-quantum-inspire/
21 https://www.quantum-inspire.com/projects
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2021 4 6 A, Azure Quantum #—F 5 LIL KM E =5, £RA G KB EF
TE X (PT) A2 F2HFF (QMC) #9ikah b, XM T B 5bMmA ik K
MEHFT (SSMC) F=B4kiE X (PA)

2021 % 7 A, ##KEA Azure Quantum BpH3h47 B3, Wi ATk 1.
% F Python JF & A R At %5 H & % H 4 X 1% 2| Azure Quantum, @it 5 F £45 3 F
Python SDK £ &, FF& AR T VA B 44 2% 69 T B k4K % Azure Quantum %4
XA%H 52 E; 2. FFLAR KT LA Jupyter Notebooks ¥ %, % 17 7] Azure
Quantum; 3. ¥ M T —AMETZHL2REEME, HFLAR TUREME K Z
FAEA; 4y BRI TR R AEME (TR, R TFEA R T A IAR Fdo T
JE 5 45T ) 69 B4 & % i 4T 7,

6. LIz

2019 % 12 A, AWS (Amazon Web Services, T L i %4 R %) Hfd 2 F=

22 https://www.forbes.com/sites/martingiles/2019/11/04/microsoft-cloud-computing-and-quantum-computers/?sh=
2985679d57¢4

23 https://cloudblogs.microsoft.com/quantum/2020/05/19/azure-quantum-preview-new-developer-training-learning
-tools/

24 https://cloudblogs.microsoft.com/quantum/2020/09/22/toshiba-joins-azure-quantum-network-machine-solving-1
arge-combinatorial-optimization-problems/

23 https://azure.microsoft.com/en-us/services/quantum/#features

26 https://cloudblogs.microsoft.com/quantum/2021/06/17/new-solvers-further-enhance-the-azure-quantum-optimiz
ation-offering/

27 https://cloudblogs.microsoft.com/quantum/2021/07/09/announcing-azure-quantum-credits-and-new-
development-capabilities/
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4 Braket®®, &2, B 7 T VAid it Amazon Braket K R 455 it feti 2 H T8
TFHEE, LT ERMEGEE. RS, B P T AL # Amazon Braket 324
BRI E R K HE BT A K FA, AP T E D-Wave (ZF& X).
lonQ (% -F W)+ Rigetti (R-F) Z K& #pete9 2 T A LEir k. &5,
P T AA MBI E T LM H A, FEES LR,

5 Amazon Braket T{EJRIE

p : ‘ , “ﬁ%} ‘ il = {a
= ] [ J ) /
- E— — :‘uu \ /
== 5 WV Y.
32 M BT Xl
Amazon Braket EREG e mimpnBsnEEe  AAERERENETHE  speene
2 Notcbooks ERRCHE  wpms s tN N EOEGASZATET R
R R S REE HERRORAEA i
kiR aws?
7. D-Wave

2018 4 10 A, D-Wave itk Leap & F =R 4, #4L7F = F4H A, FR
FRLE, XEXETARDTH . HE K RAFIRELFE

2019 4 10 A, D-Wave Systems E7 , ¥fe Leap € F = R L& FlL T 14
F A A7 P s 098 BT H s, BN 697 k& 7 7T Lid T Leap 7 17) D-Wave
2000Q3!,

2019 # 12 A, D-Wave Systems 7£ AWS re: Invent (AWS 25 7169 5 K 2)

Z 4 4 Leap API ¥ & | Amazon Braket, AWS Jf| 7 )\ 7 ¥Lid it Leap & -F

=M% APl S20f =17 7] D-Wave 49 2000Q = F A E, B F R AAR KL
sz Bt ) B D-Wave #9 4 32 4% /7 B 3 A Amazon Braket i& 47 F 5 A £2 5 2,

2020 42 A, Leap sE XH 2% Leap 2, B &AW Bhd kAo FAA R A E TR

28 https://aws.amazon.com/cn/about-aws/whats-new/2019/12/introducing-amazon-braket/

29 https://aws.amazon.com/cn/braket/

30 https://www.dwavesys.com/company/newsroom/media-coverage/ieee-spectrum-d-wave-launches-free-
quantum-cloud-service/

31 https://www.dwavesys.com/press-releases/d-wave-announces-first-european-leap-quantum-cloud-site

32 https://www.dwavesys.com/company/newsroom/press-release/d-wave-expands-leap-api-into-amazon-braket/
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TFHERIRE
RiLEE T AT
2020 7 A, P EAR KA LG T Leap FF RS, XANMEXGTFA
AT AFRA TR Fo s b P 7T A8 3T Leap 52 Bf 47 18] D-Wave 2000Q = -F 3+ F L.
R KM EFEFRINFIE
2021 42 A, #3537 Leap T F =M%, LG IFEAR AR
AR Fafs Ak 7T L@ it Leap 52837 7] D-Wave #9 Advantage & -F 3 H£ AL, REF
T/ Kfp BAe T F R RIRBE
#ZE 2021 58 A, Leap EFZMGFAHFH W EGE LA 38 A, @FERAAT
A2TARRE. BA Kb FIXHER AR mE. KB, FE. R XA
T4, X E LA P T 437 B D-Wave 2000Q £ 4% 2 F & A 3735 (QAE),

PEABAAETHEERI AT, O

8. Strangeworks

2021 4 2 A, Strangeworks L% & A ., Strangeworks = Fit+ 4 -F& £ — A%
WHETHHAESRAR, RARXAR FAARFRITERBIRT T, FTAE
FRACZE

i@ 1t Strangeworks & Fit A -F 4, A £ T AN 2. AR WE S FHE
RB, FrERAE. EEFES . L P @ T 53 Braket SDK. Bluegat. &3¢
Cirq. D-Wave Ocean. Forest. Jupyter Notebooks. f# 2k QDK (Q#). Atos MyQLM.,
IBM OpenQASM. ProjectQ. Python. IBM Qiskit. Xanadu PennyLane #» Xanadu
Strawberry Fields. [ ifiz-F4 &5 IBM %% % & F i 08 645, FHE Ao A3
AL EFTHAAEST MAFTXENALRNAS LETEZTHAZT TGN
Wt YAIZTFE AN ETHAGRRA T THAEME

3 https://www.dwavesys.com/company/newsroom/media-coverage/techcrunch-d-wave-launches-leap-2-the-next-
version-of-its-quantum-cloud-service/

34 https://www.dwavesys.com/company/newsroom/press-release/d-wave-expands-leap-quantum-cloud-service-to-
india-and-australia/

35 https://www.dwavesys.com/press-releases/d-wave-introduces-leap-quantum-cloud-service-singapore

36 https://support.dwavesys.com/hc/en-us/articles/360051869733-From-What-Countries-Can-I-Access-Leap
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9. Xanadu

2020 49 A, Xanadu 4 T 2R AANAATAETH A= FE, ShRM
SR FIAM, 250 A 8 BEK. 12 B XA 24 42 X o Xanadu A 2 F F 5%
bk, FFEHEFBFRAR A 2B BTAF BT 3] Fo AR SHTFAR AT 2
AU 50 RER TR

Bsh, Xanadu A TR TAEFH AN ITFREKRE THMEFE Strawberry
Fields, iX#—A T TensorFlow #9424, BB F I RITFR S = T H 3
1T T 4 4. Strawberry Fields A28 b= F H &k #4742, i@ d Xanadu = F =
F & AR LPATIBEMA T T AR, AT RS T A%k, LEF
RAL R TR 0 Z 81184, St EA TR LA ks A Strawberry Fields %
BE %10 L3 Frkdde9it 4 37, A& Fock. Gaussian #= Fock (Tensorflow) =4
M BE Tk TURIEEZ R Fock k&, =F 52 H. Wigner &A=
Python /X, 72 vg Ff #; 38:

6 Strawberry Fields #{ET1HE

® STRAWBERRY FIELDS Quantum Photonics Install Interactive Documentation ? FAQ D Support © GitHy|
®STR/\WEERRY FEEERSCINTERNGTINE ?
One Mode @ Two Mode @ Measuremen it @

sk B : Xanadu3®

37 Xanadu £ A % B & # Strawberry Fields N7 8 & F 4 12 TF&F SR, 12 B 77 M 35 %% T2 A
HEFAFRA RS A 10 T k4
33 https://strawberryfields.ai/interactive/
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= BAEZTHEZFE

1. ¥HEEFRLLSETTHBEAUINARLKE

2017 510 A, M2 =P HREEAFETFTHEZTE,

201852 A, "PHREFRESETHIAUNARLKETLE R LR 11
LA m AR T2 T EIRS, X2 4% IBM B AR E R e x4t 10 th4
ALZFFHAZREGRLY,

2021 4 f, ETHAZFEHATT AA#H, TFRAHMRLILEKSFE
T HEAR R AF KB G F AT W36 R @A dh fe 847 T A8, B 32 T304
RAMI R E 12 siF 40,

E 7hRREFHERTFERPRERE

um KR BERE XTRI 8 zmeo @ Oans

iR BEE SEFH
= xHsELN BUHT5 O WA © MBI O ETN»)

SHAT LA =

kiR PHEEFHELEZFE Y

2. KRET

2017 10 A, RAREFTHASTHRETRETLEERERE "ARE T
H=te, AARBTAHRMARER, THAKEA IR 2 TTILEFFF

3 http://www.xinhuanet.com/tech/2018-02/23/c_1122442280.htm
40 http://quantumcas.ac.cn/2021/0420/c20522a481291/page.htm
41 https://quantumcomputer.ac.cn/AboutUs
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RERAUABRFERIFI0 TN ETEMERZALA. A, KEETE
BETE2RERXFFRETFEHHRES 2754 (QRunes), =F=2ZUE
THIEAZCH RS RBEFL HF BEFZEHME, APRELTEME
KB TAL A

2018 54 A, “ARZFHAZTE” e 64 T TN FHHAEME
A AR, CIEMIA P T AT RIS 42/56/64 & F b= T A ME .

2020 -9 A, ARZA2A EFANRBFZTHHATTFEEXNGLHA P I
A, ZFERBAT AR ZTAEHANLFETHHEIN—RRIBR (FKO6 L
HFRFETFAREALKFC6-130) 49519,

2020 5 12 A, ARBTFTREZFHE "5 K%, mac R AP R4

“E PR A RS R A AR E T ERS TS — AR F =

Beta 3.0,

E 8 KFREFRFERFP#IERE

Q AFREFE msmzins sEFRNSE SERCE  MEMRE  BFHES wppt’™ HEme TMo 0 U%s7s3 v
Vi WE R AR B OriginIR
Untitled Experiment £ TR ® BT F  WEESH v KR@EmEs O
DHEEDNEREDNREDRERRDEO@OO X0 -
B AN
[+
M HEEFEEEIILE @ DHBEFENEE 0 DABKEEDE @ |
4

KB ARETFE

3. &%

2018 410 /], 4¢ % £ HUAWEI CONNECT 2018 X &k, kA A L F

HHEEME HIQ ZM45F6, BEETAKBEMERATRMETLNET %

4 hittps://qcloud.origingc.com.cn/quantumVm/5/0
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RIER, RTRAZGRIZALA, HIQ THEM AR 42 T F AL, LR
81 & FrbaFd b, *F FARE B 23409 £ 4k08 T DL 169 & F rbdF .

2019 4 9 A, HUAWEI CONNECT 2019 x4 L&A 7 44 & F = R4k
7% HiQ 2.0, A% T H# X4 49 HiQ 1.0, HiQ 2.0 4 T L RHEA—3E X B F
5 B A 2 R4 BT R84 Bk 4 @ HiQ Fermion, #7382 3% bk iF AL 3% 3 R 4 B At
89 HiQ Pulse #k#F &, F K@t 7T 2 FiH MBIk, R T 2 THHE
BAZAER B AT AL M,

2020 49 A, 44 % FH A/ HUAWEI CONNECT 2020 X4 %4 T HiQ
3.0 FFHHABEMBRIFAL TLE, A A MOk FF ALK S HIQ
Optimizer 7k & & 43+ H he ik 22 HiQ Tensor, 5 i 7+ 42 HiQ Circuit. HiQ Fermion.
HiQ Pulse % % ME¥e, #/F HIQ A A AL L& MAE B, TERE SR

AgE L,

4. MECEEARRETERE

202012 A, MR CBXBERETRET L h L2 T A-F4 (Alibaba
Cloud Quantum Development Platform, ACQDP), faAF & FitHEEmME “KF
2.0 KRB —7FF T RAEH . “ACQDP 2 —AT AT & FHiEA2 T
W) TR A BT AT EFE .

ACQDP R k& Z STy &pdm T ARYE B AR BB AGRAL , o i2 AL LS 49 A
HAFLM;, RSEAGA, T REALE; ARF o RAER F LA A P
Rt A ARSI R PR FG AT, Y

5. BE

4 https://www.huawei.com/cn/news/2018/10/huawei-hig-cloud-service-platform
4 https://www.qtumist.com/post/9548

4 https://www.qtumist.com/post/12516

4 http://www.c114.com.cn/quantum/5285/a1148524.html

47 https:/github.com/alibaba/acqdp

18




FTHAARSIRAE

2018 £ 3 A, BARLZETHAEMRTA, B T/ 2k FHAMEE.
FFATRBAABRH EFLGFHE, TZ2RETETHSEEHZRLAMR,
& & HITEFALEL (QuantumAl), ¥F H % (Quantum algorithm) #=& F 22
# (Quantum architecture) #9#F %, 6484 QAAA #LXl. BA e ZmFEmb &
pk (Quanlse) *®. &% % (Paddle Quantum) A% 2 %4k (Quantum Leaf) =k
RA ARG TRETTE, §AEREELTH Qaas™s

2020 9 A, £ “THhE R

»

d
N HRRABNEAZREZTFHA LS, 24 QaaS X2 FiH H 33k, =
HRAR P RAET i X#TEFHH LR, L+ QComput I iF KMz 75w

B K TR EAT, PyOnline. QComposer #» YunOnline W] % 2% & Quantum-

hub 7 4,35 47

l 9EFE%1KFHF'B%1’E%'?E

i APISZRY EMRIR L3 ESE:) L EN -

BEFitHEEN

CloudloPCAS

UUUUUU

ZEtHEED

CloudBaiduSim2Water CloudBaiduSim2Earth CloudBaiduSim2Thunder CloudBaiduSim2Heaven

CloudBaiduSim2Wind CloudBaiduSim2Lake CloudAerAtBD

B Fhk: RERTTHREMGHE, KT ERTROGKHETFLLLE, TURAF. SHBZATET L
B BAT Bk b B i 89 454

YR REBZTTHARAINRE, RTOACRRAFIFE, IHTTHERNLOBE L4,
REH AN T TIEFE I FREMHE T FHA. g%%%frﬁ";‘%%}iiﬂlﬂ%

30 https://quantum.baidu.com/
3! https://haokan.baidu.com/zt/activity/index?fit=1&id=678
32 https://quantum-hub.baidu.com/services
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B 10 BEERREN

PyCnline QComposer YunOnline QCompute SDK E

FHEERER
FlbSE=F51E Iz

Quantum-hub

ik ( BkHhERL ) inBEIRLIER
B RkERL Zimse =R 1EEE —
;
=
E-RHEF=EN i
kB EHHKS
6. FaRAH

R Z A NS (SpinQ, AT HA “FRAR") HERINZTFHFES
IRMRE OFTHBEKRFHEZ S, 2018 F 11 AKRSAA THRLEES
T H] & R R=F & PCloudQ F4& (H4k PCQ), AAmAETIuiF,
e AR SAHREXSRIATTEFEMRMLEGAM, TARF LG AR
FHEOETFE RTRBELAPFERAGETI], LT A ALY L ILGFREA
7 A4 JE 1T (CNOT) . & #:17 (SWAP) % 2Ash, PCQ & 774 T & E 424 B
PPAVFA P B 2R E TR R &R, TAABREN S IFRST, BT
Aith R BIFHE AR T3 A, XTRAHRAELHHARE T2 T HE5f
KEZTARNGER

2020 5 10 A, £ CT2020 - P B F E#EIETFiHAREL, SRAHL
FIH—RBAZTFHAETE @R ZEFETRESH T T AHE
hAZ, ARENRBFEAERIRATAEINS A 6 TN ETFHH, A X
W AT TARE 9T F R R EA 2 2T rkaey 2 | AR AR 0t

33 https://quantum-hub.baidu.com/quickGuide#
3% https://www.sping.cn/aboutUs
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S (T R), T A FF i FARRAG A R AT RS SR AL, s

B 11 BiERHk “€4 8 ZTFaRFP#ERAE

N §Pn";§0a ATEMN HEN ~ = =2
FeEL s oEmen s L SRR 0
TR YTETEETRNESTET * . b (MRS
IR/ TR/ S

Rk ERAHEFRSE O

7. L7x=FR

LFEFFHEEHEHEE (ATHAE “LXEFR) FEFEE AR
A E T HEARETENG L, RitEF i ERAA R

2021 # 5 A, kX EEFRETHHAAARE KL FETHAZTFEEX
E&, kA E IR,

BTG AF RS T R4 8 NULARAR A0 T B 2 T rbaF; RAME
MABABATFE, AP TARAESZTIIHEATE T FILERYMN LR, R4
QASM R 2L Fo LB 09 AEMAEE R, LA PAE S Z AT M T © R R ELTE
Ko

35 https://www.sping.cn/aboutUs
36 https://cloud.spinqg.cn/#/gemini
ST https://mp.weixin.qq.com/s/j51uE_kGq3tt4M932dvVFw
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E 2 tREFHREZFERAFPRERE

kiR kT ETFR S

8. F EMF ) EA AT

2021 5 A, THREDEFLITGR T2 THHEXFE ScQ .Cloud £ X E
£ Y BEFEREFARTFR, RApTinE 10 FrhiFti 3 FLAEE,
ScQ .Cloud B 7 —AMRB FAEELH, A FRT 10 M= 30 N2 F s, &
FE& BT —AET LA QVM 893t ARG B M E, €T RETS A
M AFFRAFGETIHE. EFIL%HES QASM TR JAF ScQ .Cloud®,

ScQ .Cloud i& 55 8] &4k, Bt ZH FHAF Fo L F R G5

38 https://qcloud.bagis.ac.cn/#/superconductor
% https://mp.weixin.qq.com/s/KnsEjyfs9Aa93Fr1yiW38g
0 http://q.iphy.ac.cn/
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13 ScQ .Cloud A P#R1ERE

Toolbox Server Status: =1 Tasks Waiting: 3
Quantum
10 Qubits
D Y z H R« | | Ry | Xr — ®
_ Measurement: . 3000 Shots
Yi2 Rz & cz I=") i} Is
Advanced O Tomography
Settings:
The Pauli X gate.
Sampte. Detail > Help ?
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Mo gate selecied.
Control: 0 Go Clear Al D
a [_l"
—
1
B
3
——
4
o
—
5
=d
6
[7]
5]
L]
—
9
=
4 »

%% : ScQ.Cloud®

9. REFT

2019 9 A, LR ZTTHEARAS (ATHAE “B%BTT) AHh T
BERZFHE (B =F& 1.0 mAK,

2020 9 A, ARNEFHIL (BEd) =F& 2.0 mAE XA RER G
WA ZR T FRAXGAZN L, aHTRANET APL 5ETRRH
I Z IR IDE, sush, AAERMERE. S A, TERF S AT @Y L AT
1.0 B AH A RE 3R R 2.0 BRALH 40 F rbaha) & F @i, Ioatsh
S TFAL 36 B FILAFAEMAL S, — R ERGZR T TFREGBRER, BF
FTAHEARBEAR ZIFH X EF@; ZRAEGIRRME, WA STER. ST
FRM, TOAREE 2 XH TR B G &R ER P

2021 6 A, FETTHHMRE=FE (QDAP) Alpha jRiE X EZ A EXK,

o1 http://q.iphy.ac.cn/scq.php
2 https://mp.weixin.qq.com/s/ilVI_pbzON55FOMntMRLKw
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CREERFH—F “FRE MAFFEA LA AN (QDA) #9F G, §EA
A A E T BB ML A TR R T2 L AT 5 3400 F T2 H AR
4. RAFRABBEAE S, BB b A R T

& 14 RlEETEU=FE
2 e

SRERRAERS

q0[0y — —ID—n— =
a1l —0H] ﬂ»ID— | %3 B3 @)

020 —HE- B —

o al2]. al2]

BB REFT

IBM 2 ZFAFRALETFETFENE, mALME R T B defk
Nt PEAXNAAETFEFEAEMBNERLERERT X, AEDV 9 RZNF

IR BB ETZFE/EME TRILET ZT - FE/BME G RE A M :

* 2 BTV AARNBEREATE

A5 Bt 1) A =G /EME
1 2013.09 TEHERFZFATETC Qcloud & F#m % ©
2 2016.05 IBM IBM Quantum Expeirence
3 2017.10 | ¥ HRETREEL ETHEAIHARLIT EFTHHEEFS
4 2017.10 AREFF ARETHAZFS
5 2017.10 HAREXF NMRCloudQ
6 2018.07 B3k Criq (FRIEZR)
7 2018.09 Rigetti Quantum Cloud Service
8 2018.09 QuTech Quantum Inspire
9 2018.10 D-Wave Leap
10 2018.10 *®A HiQ
11 2018.11 At PCloudQ
12 2019.09 TEET ERZFEMETE
13 2019.11 TR ER Azure Quantum

3 https://mp.weixin.qq.com/s/SqH6WY xy6FD9000tZcMnCw
% https://kfquantum.com/#/quantumlist
9 http://www.bris.ac.uk/news/2013/9720.html
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14 2019.12 I 5 53k Braket

15 2020.04 AQT SCCE®

16 2020.09 Xanadu Xanadu Quantum Cloud

17 | 2020.09 b FHK

18 | 2020.12 MEeeiRRETERE MZEEFFATFE. KF20
19 2021.02 Strangeworks Quantumcomputing.com®’

20 2021.03 Sandia £ 3F QSCOUT®®

21 2021.05 wEFR RFETHHAEFE

22 2021.05 W H % 4 2PT ScQ .Cloud

KR AT EFLE

% https://www.aqt.eu/hqs/
7 B AT AL I B, A% K IR https://app.quantumcomputing.com/signup
8 https://www.sandia.gov/quantum/Projects/QSCOUT.html

25




T TR RS
FUE ETHER TR

A AHAH 20 REAARFHFIMFLT EFHAZTE, 5T
F5F G RO RS BEARMN A K 7 XEFR T oA T@AFS 690
B AT 7 AT TR A2
— EFHARFERINIL

AT ARET 4 AFFEFE, TR LT GRS, AT ML EAME &

BLE. w2, Lo AR L RiX BA A 34T 3 o

x IERMEFZEEHER

£ | mreas | AREFEIS | EEHEERe | o0 B Qe
A AR E T
& FRF SREARETHIE | &5 % FALe 5 £ IBM # 2 Qutech
= A AB
RET o % j . ] ]
l“;] L R F R
= Frh4F 6 12 5, 103 5.2
;‘ KA Rk H 10,000 20,000 8,192 16,384
REREAET
A B 2 s 2 2
F
AEAEET Q . Q
EEREAMR = & < s
ATAAFET
% | TARAGBED 2 2 2 5
= &
T RFEE 26
#Tééijnﬁ 22 16 T & SR 0
REEHEF . . . .
LHETFLH = = = =
i P I gthstegfi
T %ﬁ}iﬂ%}@ifﬂi & KA TE &
TR g ] Y
AEETET " 2 B -
% | ABESF = = = 7
[1] HAR Pkt BA 200 2, #REH (RAZE 12bit) HR MRS, HFLBTEHRY;
[2] 5% 358 0% T AL
[3] HAT LA AT I A L& T G5/ .45 1 qubit F= 5 qubits HAFHLAE, IBM Services F 35 £
a4 T 16, 27, 65qubits %5 3% ;
[4] #5 B 30qubits WA L &9 &3ktg it = F i A S,

26

s z=m-arim = Nl




TTHHAARIRE

[51] TR7EE A 7. 4. 7qubits AR,

[6] TRE73EHEA 15, 6. 8. 5qubits A ;
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