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Analysis of optimal beam divergence angle of free space
optical communication link

ZHANG Hui-ying
(College of Information and Control Engineering, Jilin Institute of Chemical Technology, Jilin 132022, China)

Abstract: The optimal beam divergence angle of FSO communication system is discussed in this paper. According to
the spatial optical communication link equation, the communication link margin increased with the beam divergence
angle reduced. Under the misalignment error, the relationship between offset angle, beam divergence angle and link
margin is analyzed. Assuming that the misalignment loss is the only factor affected the link margin, the maximum offset
angle expression is derived. When the unaligned (offset) angle reaches its maximum value ,the angle is optimal beam
divergence angle. The simulation results show that the optical power decreased with the deviation angle in-
creased. when the beam divergence angle of the system is 1. 6 mrad,it is the optimal beam divergence angle. This re-
search provides theoretical support for the uplink and downlink communication link power calculation.
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Fig. 1 Block diagram of FSO system
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Fig. 2 Deviation angle and link margin curve
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Fig. 3 Beam divergence angle and maximum

deviation angle relation curve
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Fig. 4 Link loss and link margin relation curve
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