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Abstract The optical antenna of geosynchronous earth orbit (GEO) laser communication system exposes
outside of satellite. Solar radiation affects the optical system seriously, and reduces available probability.The
effect is more serious when the sun directly shine the primary mirror. The baffle can reduce the effect, but it is
limited by the fairing’s size of rocket. By researching the characteristics of the GEO laser communication and
analyzing the situation of primary mirror shined by the sun, a modified baffle with internal grids is designed to
reduce the effect of the sun. Then the optical-device’'s temperature and the available probability of the system

combined the thermal control design are analysed. The results show that the available probability is improved
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from 93% with traditional baffle to 99.5% with the improved baffle. The GEO laser communication system can

almost work all day with the modified baffle.
Key words optical communications; optimization—baffle; internal grid; available probability; thermal effects
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Fig.1 Optical system of GEO laser communication
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Table 1 Unavailable time of the year for avoiding the sun with traditional baffle

COM-~link Object Result
Unavailable Unavailable  Available probability Max unavailable
Month day /day time /min of the month /% time /min

1 31 4202 90.6 145

2 28 4366 89.2 150

3 31 3731 91.6 70

GEO Unavailable time for 4 30 3616 1.6 140
(77°E)——Ali  avoiding the sun /min > 9 71 8.7 80
evading angle 8 28 2546 94.1 140
22.6° 9 30 3770 91.3 120

10 31 4971 88.9 180

11 30 4516 89.5 170

12 31 4041 90.9 125

total 279 36330
Available probability
93%

of the year
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Fig.2 Modified baffle
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Fig.3 Distance of grids at vernal equinox and main/second Fig.4 Distance of grids at winter solstice and main/second
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Fig.5 Install of the modified baffle
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Fig.6 Temperature of two baffles in high temperature transient
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Fig.7 Temperature of optical antenna in low temperature transient
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Fig.8 Temperature of optical antenna in high temperature transient
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Fig.9 Temperature of optical antenna in evading sun
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Table 2 Unavailable time of the year for avoiding the sun with modified baffle

COM-link Object Result
Vonth Unavailable Unavailable Available probability Max unavailable
ont
day /days time /min of the month /% time /min
GEO 2 18 970 97.6 110
Unavailable time for
(77°E) 3 17 324 99.3 25
avoiding the sun
——Ali 9 6 40 99.9 10
/min
evading angle 10 31 1266 97.1 70
9.6 11 1 20 99.9 20
Total 73 2620

Available probability
99.51%
of the year
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