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Fig. 1. Schematic of balance homodyne detectionl*? .
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Fig. 2. Effect of displacement operation on quantum statel®".
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Fig. 5. Schematic of Hadamard gate based on optical cat

statel104,
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Fig. 6. Schematic of phase rotation gate based on optical
cat statel].
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Fig. 7. Schematic of controlled phase gate based on optical
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Fig. 8. Scheme of CV quantum error correction with five-wave-packet code ['18],
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Fig. 9. The codeword for the GKP qubit[™.

160305-9


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

¥ 1B ¥ Acta Phys. Sin.

Vol. 71, No. 16 (2022) 160305

(b)

Bl 10 T cluster SWELEBIMIMREBIETE (a) NAM RIS HELS AR

1338 BEAF 1 cluster 2H 20 725 1Y 43 B2 I 465 1199)

cluster 44 25 A B 25 2878 1991, (b) 7= Az A4

Fig. 10. Scheme of topological error correction with CV a Gaussian cluster state: (a) The graph structure of the topological eight-

partite CV cluster state; (b) the beam-splitter network for the preparation of the cluster statel!3.
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Abstract

Quantum computation presents incomparable advantages over classical computer in solving some complex
problems. To realize large-scale quantum computation, it is required to establish a hardware platform that is
universal, scalable and fault tolerant. Continuous-variable optical system, which has unique advantages, is a
feasible way to realize large-scale quantum computation and has attracted much attention in recent years.
Measurement-based continuous-variable quantum computation realizes the computation by performing the
measurement and feedforward of measurement results in large-scale Gaussian cluster states, and it provides an
efficient method to realize quantum computation. Quantum error correction is an important part in quantum
computation and quantum communication to protect quantum information. This review briefly introduces the
basic principles and research advances in one-way quantum computation based on cluster states, quantum
computation based on optical Schrodinger cat states and quantum error correction with continuous variables,

and discusses the problems and challenges that the continuous-variable quantum computation is facing.
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