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Performance of deep space laser communication system with
array transceiver in turbulent environment

LI Xiaolong', CAI Yuefeng', YAN Baoluo', LI Changjin', LIU Haifeng'?, LIN Wei'? LIU Bo'*, WU Jixuan®
(1. Institute of Modern Optics, Nankai University, Tianjin 300350, China; 2. Southern Marine Science and Engineering Guangdong Laboratory,

Zhuhai Guangdong 519000, China; 3. College of Electronic and Information Engineering, Tiangong University, Tianjin 300387, China)

Abstract: In order to explore the effect of atmospheric turbulence on deep-space laser communication, the Gamma-Gamma dis-

tributed atmospheric channel model and means to suppress atmospheric turbulence are theoretically discussed. A deep space laser

system model based on array transceiver is introduced, and the system's bit error rate under different turbulence conditions is sim-

ulated. The results show that when the signal-to-noise ratio is 20 dB, the downlink communication bit error rate under weak tur-

bulence is 4 orders of magnitude lower than that under strong turbulence. When the intensity of atmospheric turbulence increases,

the bit error rate of the system increases. At the same turbulence intensity, the influence of atmospheric turbulence on uplink com-

munication performance is greater than that on downlink.

Key words: deep space environment; space laser communication; atmospheric turbulence; array transceiver; bit error rate
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