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Security analysis and performance comparison of continuous variable quantum key
distribution protocols with discrete modulation

SUN Youdong, XING Yongxin, WANG Tianyi

(College of big data and information engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] At present, the Discrete Modulation Continuous — Variable Quantum Key Distribution ( CV —QKD) protocol has
received more and more attention. Based on the use of coherent state and the discrete modulation protocol selected later, this paper
divides it into circular modulation and square modulation through different modulation methods. In the case of reverse coordination
and collective attack, the general security code rate formula of the protocol is derived. Numerical simulation analysis results show
that the performance of the square discrete modulation protocol is generally better than that of the circular discrete modulation
protocol under different modulation methods. Compared with other protocols, the performance of the four-state square discrete
modulation protocol is the best, not only the longest transmission distance, but also the relatively highest security bit rate.
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