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Analysis of space optical-multimode
fiber—single mode fiber coupling efficiency

WU Shiqi', LIN Yixiang', MU Ran? CHEN Jing?
(1. The 10th Research Institute of CETC, Chengdu 610036, China; 2. School of electronic information, Wuhan University, Wuhan 430072, China)

Abstract: Single-mode fiber coupling is one of the key technologies in space optical communication for preamplifier and hetero-
dyne detection. Multimode fiber can realize approximately single-mode transmission in a short distance. Under certain conditions,
multi-mode fiber is used as coupling fiber, which can take into account both single-mode and multi-mode applications, improves
the efficiency of optical coupling. The transmission characteristics of multimode fiber are studied by using multi-phase screen and
beam propagation method. The mode coupling method is used to calculate the coupling efficiency between the coupled light field
and the mode field of the multimode fiber. The mode matching method is used to calculate the matching efficiency  between
the multimode fiber coupled light field and the fundamental mode field. The simulation results show that the ) varies periodical-
ly with the length of the multimode fiber when the atmospheric turbulence intensity parameter D/ 15=1,5,10, and its peak value
can reach 2~3.5 times the peak value of direct single-mode fiber coupling efficiency. When controlling the transmission distance
of multimode fiber, the maximum value can be obtained, so that multimode fiber can be applied to single mode applications such
as coherent optical communication.

Key words: space optical-multimode fiber coupling; atmosphere turbulence; coupling efficiency; beam propagation method
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