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Research on compensation characteristic of coupling efficiency

from space to single-mode fiber in the satellite-to-ground link
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(National Key Laboratory of Tunable Laser Technology, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Compensation characteristic of coupling efficiency in process of coupling space light into
single-mode fiber was studied in the satellite-to-ground link. According to satellite-to-ground link feature,
coupling efficiency model was analyzed. Wavefront phase modal compensation model using orthonormal
polynomials on pupil weighted by the backpropagated fiber mode field was built. Based on this model,
the relation between average fiber coupling efficiency and received aperture diameter or phase modal term
compensated was obtained by numerical simulation. The probability distribution of coupling efficiency was
given for typical received aperture by using different term modal compensation. The research work can
offer a useful reference for compensation system design of satellite-to-ground optical communication
based fiber coupling way.
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Fig.1 Geometry of coupling space light into single-mode fiber

in the satellite-to-ground downlink
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Fig.2 Schematic of adaptive optics system in receiver based

on fiber-coupling technology
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Tab.1 First 6 orthonormal polynomials for central

non-obstruction aperture

Term#  Radial degree ?rzzzzg:;l Orthonormal polynomials
1 0 0 1
2 1 1 2.2414,pcos(6)
3 1 1 2.2414psin( 6)
4 2 0 V'3 (2.078 4p°—0.827 4)
5 2 2 V6 (1.189 3p%)sin(26)
6 2 2 V6 (1.189 3p%)cos(26)
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Fig.3 Coefficients of orthonormal polynomials and Zernike

polynomials
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Fig.4 Average coupling efficiencies vs receiving aperture

after different terms modal compensation
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Fig.5 Average coupling efficiencies vs numbers of model

compensation term for different receiving apertures
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