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R, AR 2 B PR IAL S T R
B R T RE, B A5 S AT U 2 s
B G-F 15 2, B0E B AR A48 B A
.

AT HPE M T HA 344 LL BT LR
BETHHHEEMNL =T 6 (QtVM) 19 BAg Bk
ThEg . SR MBI RE . IR B A d] . 5T ok &=
IR RS, BITE FILHIES, 2T 8HEIH
RN A BRI, 20 &7 LR AR T LUE T4
SHAR TR, 2 —MeTRmEHET
THEM L B35

HEAFEE FIREETESRETANET
HHEFEMBSRETFIITESFE P Mg T
BAE2ANET RN NE I AR, &
HOAA g RERA 64 ET LR B ThEe, v
PAZA RS IR

Hit+ Troyer WAL PR ML T Z 8 TiHH &
PIHUR & IS5 5 1817

B IR EWLSTEE R — A EEIER, H
2 H IR R S5 28 A AR R T A K
22000, A3 BN AR ERE J A e AT S, — T LR
HAE A [ 8] B 4 Sl 38 AT 5 YT B m e 20 i
EEHE 8 I B R ) 2250 AT e o B R
Bt ) B FC BT (A T 20 2= EURE, 100 S EL
R R 1R 100 N2 9E 1], 100 R R &g 4T
WA A 2 s 2o A, T 34T LRI 14.8 h. B &R
ik al LLs 4T £ 1= T He s, 35 N2 T HAF 100
ZEHETTHN /DT 5 h. BT IBM R$244F 10017
e, AT 1 FHs Bom 58 R R FEAT 55, o /b
FARF SR R IRAT 465 2. NAZIE & R 2R 4
THEAU L 7 B LA 1R BA 5 1 Fa 508 K A,
bbtn 22 — N 87 ORG24 i a0 5 ) o 1] B
M RS — A FIFE LA

DL B, #er NE I EVUSER A L T BE
BRI RN R B AR LR 4, #
BT IREUFE ) %A BRI, R b 2 AR Y 7 B
AR FEPNRT G, B2, M5 & T R
K0 75 B R AR HON K 4 s LR, SR
X AThae 1 H & T i J LR K R BB KA A
L 50 AT RE. A RBRARIE FH ThRE R, U R
BRI 7 LA S 2 ) X 7 TR A & SR
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R TR 2R B RE PR AIE P A5 1k L SCRE SN U i
B SN P L SN S RS
HAR B3] — B AR AR A T AT,

W A VR AL O R K e e R
T Gy R TR S U L & T B R
FEIIRE TR 27 G R SR AR B

5 ETHMHRETNEF

R M ENEA T REZ FE AT, &1t
S ANLAE AR SBT3, AT S I %
SN AR IHENRIET & T2 1R
e, WERAA M RGO, BT A
DLy 2 s i SR R 2. T DU A& gt S
—F, BTUFENR S S RE S, MRS
HENE TR HAT R ET R E B TERE
AL S, LLanR IOV E TIEwiE 5, B2 B AARLE
A7 T G 7 R A s R R A AR

BT LA 7 S RN L& e 1 BRI AR f&
71, EEHLAE S 5] BT gl o B A N
B, BTSSR EOL TRt iR E TR
15, VAR 2 1t J7 72 41 5K f ) HHL & 5%
D-Wave & T iHEHL LA AL BRI B 7R 22 2 0L &
+ 1) EE AL AN B % 2 B Al 2k PR AR R 7 (Basic
Linear Algebra Subprograms) %547 A S P& Tl
5 ) IR R I,

AR IRATAE IR T B, A EIL N HAT IR
B JE I EIEA TR, [0 5128 2 B ) ) &=
Bt IF SRR S T e, BT AR ISR 5 R AN RE
] B e 4 tHoE &2 @ 8 T T4, R BN &
AR A Bl B A R AR PR AE D) R R A TR
LI X — FORE, BT IFENA N Z B N
R BE T 2 ST v EAL, 1%
G BA BT ORedsr, (HIHERE . OuA . b iEil
AR 2 ME B RYUE SR &
THENLTERL, & —FhIA 2 8B L.

HRWAE T RGHER T Z4E5H, 71
FAR AT DA 75 2 B & A5 S AR ) S A A
7 S B4 A R A 81 T 8 S 8 LA S A
TR AT e 51 R 8 2O KT 5 BRI 7R K ) 2L

BRI IR A, R R AL T
BORRIG B B, Nz H el & 1 50k, B3I

R R BT AT R 1A R AR SR B R 2
TR

6 k5 RE

BRSO, A R
FRICIREE 2, A EEAR R E AT
RIRIERIBEFEIT ), WA R A 5 R U AT i 4
fidt, BT DAAS S £ 38 5 T A BT s, 3 — 7 T AT
WA RIS ERER AR KA B M — DR A LRIE, W
iSO B, A B R AT T .

BEHESE TEUEIL - EEI M ER
PR R a3, AN U 5 w5 B A BT
o, TR AN A S 35—, DHosEm T4
PR B 7 FLRr AR 2 ) BRI R R R 26—, A
IR TR B T RS R G, MR ERIER
A& R 2 8 PR R T U SR T AL ) R
=, RUE RS B AR SR B R I B R
FLIESE A IR s e ST SERLI )8 S50, 3
R T SR I RE R v R BN R E
Zhik.

B2, BT R E IR AP
BB SEECPLE I AE, AR TIHEX LA
Pzh BIBIE T AN i 7 B e E AR Al RS E T
ERR, MELERT2HRERSRAR. BT
WG B B, Hlasss S KEdE
ALBRARALSE T T L T R0R, SHBh LR Tt SRR
JEUEE, AT REAE B T UE SRR B ORI
— 7 R T AR R T, ST
T TSNS 2R RS A WA D, RRIK
JEHT ST K.

1118 T SREL AR S RN B2 A A R IR A7,
— 7 T JR B BB AN S AR TR A, 55— D TR
AT EXEAMRKEATENE, # LA
ARG L 55 7 T A R RS RE i R T 1H5E
JEAIHL.

TR v [ 2 e W B E A BT 170 9 F 7 5 3 T 0
NE SR AN B L0l AR S e Tl WA S Nl Tl
A BTG SR I 0L, WK R, HER R
RERBEHIR, JERUR RS AR AT B AR DL
iEEN e SN E- IN U N A N = N RN S 7 AN B
B2 X AR R L BRI £ FIR L wh IR F A AR Gk
R HEAT (22 IR NS 8, TS 2 A3 1A .

piit

pai
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Abstract

In past few years, quantum computation and quantum simulation have been developed rapidly. The research
on quantum computation and quantum simulation involving medium scale number of qubits will have a development
priority. In this paper, we review recent developments in those directions. The review will include quantum simulation of
many-body system, quantum computation, digital quantum simulators and cloud quantum computation platforms, and
quantum software. The quantum simulation of many-body system will include the simulation of quantum dynamics, time
crystal and many-body localization, quantum statistical physics and quantum chemistry. The review of those results is
based on our consideration to the current characteristics of quantum computation and quantum simulation. Specifically,
the number of available qubits is on a medium scale from dozens to several hundreds, the fidelity of the quantum logic
gate is not high enough for several thousand of operations. In this sense, the present research is at the stage from
fundamental explorations to practical applications. With these in mind, we hope that this review can be helpful for the

future study in quantum computation and quantum simulation.
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