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As the key component of space laser communication systems, optical antenna is required to have good
stability and uniformity for temperature field. The thermal control technology for temperature field of antenna is

facing more challenge owing to the large antenna aperture and the complex fusion of external heat flux in
geostationary orbit space. According to the characteristics of antenna configuration and the discipline of external heat
the long-term fine stability control for the stability and the uniformity of antenna temperature field is
with the optical mirror aided thermal control technology, which is based on the design for optical
thermal design. The proposed method is verified by thermal test
for antenna temperature

of the primary mirror itself is not larger than 1.3 °C
uniformity

achieved in large diameter optical communication when we combine the space efficient heat protection technology
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Fig. 1 Structural diagram of optical antenna in GEO satellite-borne laser communication terminal
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Table 1 Temperature control indexes of optical communication antenna

Working mode Primary mirror Secondary mirror
o Temperature uniformity: <<2.5 C, Temperature difference from primary mirror: <6.0 ‘C,
Communication mode
22.5£2.5°C 22.5+£4.0 C
Resting mode 13-35 C 13-50 C
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Fig. 2 Curves of solar radiation heat flux received by GEO satellite-to-ground surface
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Fig. 3 Diagram of length design of lens hood
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Fig. 4 Diagram of thermal balance experimental system
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Table 2 Parameters of experimental condition
Case name Space heat flux Boundary condition Work mode
ELTO None —5C Resting mode
EOLP 24 h space heat flux 35 C 7 h in resting mode, 17 h in communication mode
EOLSS 24 h space heat flux 35 C 7 h in resting mode, 17 h in communication mode
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Fig. 5 Temperature distribution of lens hood and Fig. 6 Temperature distribution of primary mirror and

antenna thermal control barrel at ELTO mounting base of primary mirror at ELTO
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Fig. 7 Temperature distribution of secondary mirror and Fig. 8 Temperature distribution of primary mirror
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