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Research on Main Parameters of Deep Space Laser Communication Terminal

CHEN Gongxuan', ZHANG Wei'*, YE Hui', LIU Yang', WANG Haipeng’
(1. Shanghai Institute of Satellite Engineering, Shanghai 201100, China;
2. Deep Space Exploration Laboratory, Hefei 230000, China)

Abstract: According to the application environment of deep space laser communication, this paper analyzes the key perfor-
mance indicators in the communication link. After taking into account factors such as distance spot diffusion attenuation, pointing
control accuracy attenuation, atmospheric attenuation, solar radiation, detector dark current noise etc., this paper determines the spe-
cific calculation method of communication rate and communication bit error rate. Through formula derivation, the impact of the
transmitter telescope diameter (laser beam divergence angle) and pointing control accuracy on the maximum communication dis-
tance is analyzed, and numerical simulation is used to support and further analyze the constraint relationships between transmitter
telescope diameter (laser beam divergence angle) and pointing control accuracy and proposed design methods for the design of deep
space laser communication links. The performance of laser links in the scenarios of earth-moon space and earth-Mars space under
the existing laser communication capabilities is further calculated.
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