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resources such as quantum superposition and quantum entanglement to encode and process information and has been proved to be
dominantly advantageous over classical computation on certain important scientific and engineering problems. Potential applications
of quantum computation are expected to influence future information technology and many other related fields deeply and
significantly. In this article, we briefly review the history of quantum computation, including how its fundamental ideas and concepts
came into being and the development of its significant theories and algorithms. We also discuss the status and outlook of several
representative technical routes in this field, including superconducting quantum computation, distributed superconducting quantum
computation, photonic quantum computation, trapped-ion quantum computation, silicon-based quantum computation, as well as other
systems. Furthermore, by analyzing certain common issues faced by all routes, we propose some thoughts and suggestions for future
development of quantum computation in China. We particularly emphasize the following: reinforcement of strategic planning at a
national level, establishment of a research team of high caliber, and boost of relevant fundamental research and development of core
techniques and critical instruments.

Keywords: quantum computation; quantum algorithm; control system of quantum computation; quantum software; superconducting
quantum computation; distributed quantum computation; trapped-ion quantum computation; silicon-based quantum computation;
photonic quantum computation; neutral atom quantum computation; nitrogen-vacancy color center in diamond; nuclear magnetic

resonance quantum computation; quantum computation with spin wave; topological quantum computation
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5il#s @ IR 1 ORI AR PR 1 1145
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RERINAE; @ REMHE. . (G565
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BT AGHAT AR N R AR B
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A [45]. X —HARBLMARIE: KEH T
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KRS PTHT A i s . iR E T R sE Iy
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TR v, TR A SRR A A R
A= [47,48]. @ S HHEBEE B s (STMD
0 P RTEN T RAE AT R 5 2% S5 1 IR A Ly
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B 5 A SR AR R DRSS 1) 5 B A s o ) R s 3 3
EftdE O Z i CMOSRIE S B, 25
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AE1T5 2016 FEL I T 29 50 4 5 J57 7 B 51 F) i) 4%
PR T TR L EE S 51 1) 99.6% (AR 4= T 1t
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¥ e, (EEETHRRREmI, 2870w
R R . ORI SLE: BERT A=
THRME T AR, REEHTERHEETIHER
EH 2 R, R THEaNE TR ERET
B, TR .

(=) gNAR=NELETIHE
ENIAEREA (NV) G0 E IR NV
LR T B e S e WA P R 13 4% B ey [ &
BEIR, AERRAME N E TE R AR —
KEARBZ . NV R HIEVE TR, ATl



PETIZRIS 20024 $24% B4

ek SR BAT A FT I E  BETLE B  E TAS
B, =R T EAKEZM &R AT,

43t 20 ZERRE, NV @O iR A
Z CONERIAFE SR8 Bohn T 84% B Rl
Z WA SBONERE. AR, FEIX—1R R sk
ATy R E T I EICARZHE AR . SCIE K
A4 Ty B #5420 B8 1) A4 1 20 AT 428 TR NV B0 ) %
W T AN H e T R 5l N fE =
TR 2, 5K EFEHEN 2 LR R IR H R LA
A 2 (A1 B R DL R & M R R SR R 2, AR
AW TP R IR B o K S S I T [
TR R 2 i 2 4 0 4% (1) 55 B3R T [56].
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