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Research on key rate of continuous—variable quantum key
distribution in satellite—to—ground cloud channel

YU Junyi', YANG Linfeng", ZHANG Zhenrong', LIU Ao’>, CHENG Jin’, CHEN Yujie’, CHEN Lanjian’
(1. School of Computer and Information Engineering, Guangxi University, Nanning 530004, China;

2. School of Information and Communication, National University of Defense Technology, Wuhan 430033, China)

Abstract: To evaluate the performance of continuous-variable quantum key distribution (CV-QKD) in actual satellite-to-
ground cloud channels, a satellite-to-ground cloud channel CV-QKD model is established based on an STK-Matlab co-
simulation platform. By introducing the relationship between liquid water content and visibility, the key rates under different
types of clouds and varying orbital conditions are simulated and analyzed. The simulation results show that high-visibility
clouds(cirrus) have a minor impact on the key rate, which can still reach 7.8x10¢ b/s under a 4 km thickness. In contrast, when the
stratus cloud thickness is only 30 m, the key rate drops sharply from 8.2x10* b/s under cloudless conditions to 2.4x10* b/s, severely
affecting communication feasibility. Low earth orbit(at an altitude of 800 km) offers advantages in balancing system coverage
capability and key generation performance. The 1 550 nm wavelength exhibits better penetration performance under high-
visibility conditions.
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