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Figure 1 Single photon polarization
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Figure 2 Quantum key distribution
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Figure 3 Photon number splitting attack
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Figure 4 Secure distance of the decoy-state method. (a) Key rates of simple protocol without using decoy state method,
3-intensity decoy state method, and key rate with perfect single-photon source; (b) relative key rates of different protocols

to the key rate with perfect single photon source
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Figure 5 Three-node QKD network
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Table 1 Main parameters of the Link

Link Communication wavelength QBER Sifted-key rate Final key rate
Binhu-USTC 1550.12 nm ~1.6% >10.5 kbps >1.6 kbps
USTC-Xinglin 1550.12 nm ~1.4% >9.0 kbps >1.5 kbps
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Figure 6 Five-node QKD network
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Table 2 Main parameters of the link

Link Circle linke USTC Wan’an Meilan Wanxi Feixi
Distence(km) 10.047 8.447 9.904 8.417 60
Fiber loss(dB) 2.82 2.65 2.86 2.75 17

R3 BNRAREMMEER

Table 3 The safe final rate of various nodes

Para. Meilan-USTC USTC-Meilan USTC-Wanxi Wanxi-USTC Wanxin-Wan’an
Sifted R 11.0k 9.74k 10.0k 8.02k 8.00k
Final R 1.45k 1.20k 1.95k 1.45k 1.30k

Para. Wan’an-USTC Meilan-Wanxi Meilan-Wanxi USTC-Wan’an Wanxin-Meilan
Sifted R 8.33k 8.54k 9.39k 8.17k 7.97k
Final R 1.40k 1.43k 2.54k 1.82k 1.75k

Para. Wan’an-Meilan Wan’an-Wanxi Fei-USTC
Sifted R 7.33k 8.39k 18.0k
Final R 1.40k 1.21k 4.50k
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Figure 7 Quantum entanglement distribution
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Figure 8 Quantum entanglement swapping Figure 9 Entanglement purification
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Figure 10 Quantum repeaters
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Figure 11 Long distance free-space quantum key distribution
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Abstract The paper overviews the fundamental principles, methods, technologies and applications of quantum
communication. It introduces the basic protocol of secure quantum private communication, including the decoy
method, quantum communication based on the entanglement distribution, quantum teleportation, manipulation
of entangled photonspairs in polarization space. This review introduces recent status in quantum technology and

applications, and attempts to discuss future directions in which the field is likely to develop.
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