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Beam Shaping Used to Improve Power Coupling Efficiency
of the Relay Mirror System

Wu Huiyun Zhao Haichuan Wu Wuming Xu Xiaojun Chen Jinbao Zhao Yijun
(College of Optoelectronic Science and Engineering . National University of Defense Technology . Changsha ,
Hunan 410073, China)

Abstract Power coupling efficiency of beam uplink propagation is a critical factor of the relay mirror system. By
optimizing the optical phase at the launching telescope, the intensity distribution at the receiving telescope can be
shaped and power coupling efficiency of the two-telescope system can be improved. Model of the two-telescope
system is established, results of the 0.1~0.5 m two-telescope system with 10 km and 30 km propagation distance are
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calculated. The results show that the power coupling efficiency can be significantly improved.
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Fig. 1 Schematic diagram of two-telescope system
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Fig. 2 Distribution of phase-screen
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Fig. 3 Intensity distribution at the receiving telescope without correction
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Fig. 4 Intensity distribution at the receiving telescope with completely correction
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Fig. 5 Distribution of the optimal optical phase correction
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Fig. 6 Intensity distribution at the receiving telescope after being shaped
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Table 1 Power coupling efficiency of two-telescope system

Ve

NS

under different working conditions

Propagation distance / Phase Power coupling

km correction efficiency
¢ =0 0.7352
10 ¢ =" 0.7598
&2 = o 0. 8480
¢ =0 0.4740
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