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Abstract: The relationship between the residual wavefront error of an adaptive optical system and the
coherence efficiency in a satellite to ground coherent Binary Phase Shift Keying(BPSK) laser commu-
nication system was explored. The dynamic characteristics of coherence efficiency and the Bit Error
Probability (BEP) under adaptive optical correction were discussed, then the influence of atmospherical
scintillation on the Bit Error Ratio(BER) of coherent laser communication was analyzed. The theoreti-
cal relationship between the Root Mean Square(RMS) of residual wavefront error and the coherence
efficiency was derived under an assumption of the uniform intensity distribution. Through the histo-
gram frequency method, the cumulative distribution function of coherence efficiency and BEP were
simulated, and the mean BER of communication system was calculated. The results show that the co-
herence efficiency is mainly affected by the residual wavefront error when the RMS of residual wave-
front error is above 1 rad. Moreover, the BER can reach 10~ level when the adaptive correction achieves
diffraction limit. In this case, the BER from atmospherical scintillation may increase 100 times.
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