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Abstract: The distance between a laser communication ground test platform and the terminal under test is far
less than the actual communication distance due to space limitations. As a result, the backscattered stray light

generated by the test platform optical device will enter the terminal under test, and the signal will seriously
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affect the performance of the terminal under test. Aiming at this problem, we research the isolation relation-
ship between the tested terminal and the test platform based on the optical interference problem. The Cas-
segrain and off-axis three-mirror optical antenna are designed respectively. According to astigmatic transmis-
sion model, the stray light analysis software is employed to analyze the influence of optical antenna's struc-
ture and surface roughness on the isolation. The results of the analysis show that the isolation when applying
the off-axis three-mirror optical antenna is significantly higher than that applying the Cassegrain optical an-
tenna, and that this isolation increases with a decrease in the roughness of the optical surface. When the optic-
al surface's roughness reaches 0.892 nm, the isolation is —86.22 dB. Finally, the relationship between the
ABg model and the Harvey model parameters is derived. According to calculation formula of the roughness
and TIS, the ABg model parameters with roughness of 0.7 nm and 0.5 nm are theoretically obtained. The
isolation between the terminals is —94.39 dB and —97.3 dB, achieving an isolation rating of =90 dB.
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Tab.1 Design specifications of optical antenna

BARA R S8
DA /mm 632.8
=Sy N R 15+0.1
BHPEEE F M48/mm =610
A3 /mrad =46
HL A 0.0334(mms) | 0.254(PV)
PITER
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Tab.2 Wave aberration of Cassegrain optical antenna
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Fig. 5 MTF of off-axis three-mirror optical antenna
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Tab.3 Wave aberration of off-axis three-mirror optic-

al antenna
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Fig. 6 Stray light simulation of Cassegrain optical antenna
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Fig. 10 Detector’s luminous flux maps when applying reflectors with different roughnesses
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