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Coupling Efficiency of Lens Array Spatial Light in Turbulence
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Abstract Coupling efficiency expression of single-mode fiber to single lens and lens array with the same single
lens diameter is analyzed under Von Karman turbulence. The structure of small caliber lens array is designed.
It is proved that an array with each receiving aperture which is 2 to 3 times of the spatial coherent radius is more
suitable for a long distant free space optical communicaton system under strong turbulence and long communication
distance, because the system has best coupling effect. It is proved theoretically and experimentally that the coupling
efficiency of lens array spatial light is better than that of single lens of equal diameter within sufficient distance.
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Fig.6 Coupling efficiency and communication distance curve of lens and lens array under mid-strong turbulence
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Table 1 Theoretical and experimental power improved factor K

Theoretical improve factor K Experimental improve factor K
Laser power /mW  Distance /m 2 YT " RV
C:=10"m C:=10"m (P,) ImW (P,) ImW K
50 0.80 0.7778 1.21 1.57 0.77
100 0.82 0.7778 1.03 1.39 0.74
150 0.85 0.7778 0.85 1.13 0.75
10 200 0.88 0.7787 0.68 0.86 0.79
250 0.91 0.7787 0.47 0.64 0.73
300 0.95 0.7787 0.29 0.35 0.83
400 1.02 0.7797 0.17 0.19 0.89
30 1300 1.68 0.7807 2.717 2.67 1.03
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