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Optimum ratio of beam divergence angle to pointing error
for satellite-ground laser link

MA Jing. PAN Feng. TAN Li-ying
( National Key Laboratory of Tunable Laser Technology . Harbin Institute of Technology. Harbin 150001, China )

Abstract: The transmitter beam is Gaussian for real satellite-ground laser communication system. The pointing jitter and at-
mospheric scintillation are the main noise sources for satellite-ground laser link. The channel model of satellite-ground laser com-
munication link is presented in presence of the effects of atmospheric scintillation and pointing jitter on the quality of communica-
tion. The problem of the optimum ratio of beam divergence angle to pointing error is analyzed. The results indicate that there is an
optimum ratio of beam divergence angle to pointing error that maximizes the link margin for different requirement of bit error rate
for uplink, and there is an optimum ratio of beam divergence angle to pointing error that minimizes the required transmitter power
to satis{y the bit error rate. By the optimization method and the least-squares fit, an experimental formula of the optimum ratio of
beam divergence angle and pointing error and bit error rate is proposed for satellite-ground laser link.
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