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Fade budgets of PAT link in satellite-to-ground optical communications

MA Jing. GAO Chong. TAN Li-ying, YU Si-yuan

(National Key Laboratory of Tunable Laser Technology ,
Harbin Institute of Technology, Harbin 150001, China)

Abstract: To achieve enough fade budgets for reliable link in satellite-to-ground optical communica-
tions, the expressions for the total probability density functions of signal intensity fluctuation are de-
rived at large zenith angles and small zenith angles considering atmospheric scintillation, static point-
ing error and pointing jitter and relation of the lost-tracking probability variable with fade budgets is
given. Finally, the total probability density function and lost-tracking probability are simulated. Ex-
perimental results show that the ratio of the optimal beam divergent angle to the square root of the va-
riance of the pointing jitter for uplink and downlink is 4 and 6; the required fade budget at a lost-
tracking probability of 107 is 10 dB and 3 dB for uplink and downlink.
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Fig. 2 Probability density functions for large zenith angles
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