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Abstract. Signal light splitting ratio of space optical hybrid was optimized in order to further improve
received sensitivities of homodyne coherent optical communication systems. According to the
mathematical model of homodyne coherent communication systems, mathematical expression of signal
light splitting ratio, loop phase error and bit error rate (BER) was deduced. Through calculation and
analysis, it indicated that when signal light of Q branch for optical hybrid met the requirement of
phase-locked loop, Bit Error Rate (BER) could be reduced and received sensitivity could be improved
by improving the signal light splitting ratio of I branch. The optical coherent efficiency increased by
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53.5% and the communication detection sensitivity increased by 3 dB after optimization of the splitting
ratio. Eye diagrams and power of phase noise of the system at different splitting ratios were obtained
by modeling and simulation with VPI software. The simulation results show that the detection
sensitivity is improved by 2. 83 dB. Finally, a table experiment system of homodyne coherent optical
communication was built to study influence rules of splitting ratio of space optical hybrid, system
error rate and phase-locked loop. When splitting ratio decreases from 0.5 to 0. 2, system error rate
declines from 3.53X 107 to 4.25X107",

and the bit error rate is 1. The experiment results conform to the theory and simulation results

When splitting ratio is 0. 1, phase-locked loop loses efficacy

basically, and the influence rules and optimization results of splitting ratio will provide technical
references for development of space homodyne coherent communication systems.

Key words: homodyne coherent optical communication; optical hybrid; splitting ratio; phase noise;

shot noise;heterodyne efficiency
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