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Analysis of space optical-multimode fiber coupling efficiency in weak turbulence
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Abstract; Based on fresnel reflection and mode coupling theory, the coupling efficiency model of
light from free space to multimode fiber is specifically derived. In this paper, the author theoreti-
cally analyzes the consequential influences to the multimode fiber coupling efficiency model when
incident angle fluctuation and beam drift occur. Additionally, numerical analysis of coupling effi-
ciency of light from free space to multimode fiber is carried out by employing mode matching
method. The results from theoretical computation indicate that the coupling efficiency is dropped
to 50% when axial alignment tolerance is 80 ym and incident angle is 0. 45 mrad, the fundamental
mode coupling has the highest efficiency in comparison with high order mode, and the coupling
efficiency declines dramatically with an increase in atmosphere structure constant.
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