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Abstract: In order to simulate the annual solar irradiation of a satellite in orbit, thus verifying and op-
timizing the ability of entire satellite to stray light suppression, the paper analyzes on-orbit imaging
condition of optical payload and designs a scanning xenon lamp solar simulator, which has a ten di-
mensional scanning system including 7-dimension scanning mirror and 2-dimension folding mirror and
1-dimension sample. The controlling formula of all the mechanisms in terms of attitude and location

are deduced. Then the simulation of irradiation in space environment is completed. The results show
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that the solar simulator scans an area of 1 700 mm X 2 700 mm with the azimuth angle from

—90 ° to + 90 ° and the pitch angle from —29 ° to 42.5 °. Their angular accuracies are up to 0.2 °

and 0.1 ° separately, and the position accuracy is better than 10 mm. Thus the scanning solar simula-

tor can be applied to the accurate simulation of year-round solar irradiation condition for some satellite

in orbit.

Key words: scanning solar simulator; stray light measurement; xenon lamp;scanning system
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Fig. 1 Optical system of xenon lamp solar simulator
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Tab.1 Main performance of scanning solar simulator
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Fig. 2 Two-dimensional rotation folding mirror
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Fig. 4 Coordinate systems of scanning solar simulator
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Fig. 5 Non-ideal measuring surface
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Fig. 6 Simulation of on-board illumination of satellite
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Tab. 3 Results of pitch angle measurement )
Jr5 RN S AE it 2 ¥ HnfE SEAE i 22
1 —17.5 —17.596 0.096 11 10 10. 056 —0.056
2 —15 —15. 084 0.084 12 12.5 12.551 —0.051
3 —12.5 —12.419 —0.081 13 15 15. 085 —0.085
4 —10 —10. 052 0.052 14 17.5 17. 435 0.065
5 —7.5 —7.539 0.039 15 20 19. 939 0.061
6 —95 —5.023 0.023 16 22.5 22.431 0.069
7 —2.5 —2.503 0.003 17 25 24.926 0.074
8 2.5 2.521 —0.021 18 27.5 27.422 0.078
9 5 5. 041 —0.041 19 30 29.91 0.090
10 7.5 7.55 —0. 050 20 32.5 32.398 0.102
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Tab. 4 Results of azimuth angle measurement (°)

P H AR SCIE i 22
1 —90 —89. 809 —0.191
2 —75 —74.829 —0.171
3 —60 —59. 888 —0.112
4 —45 —44. 830 —0.170
5 —30 —29. 880 —0.120
6 —15 —14. 906 —0.094
7 15 14. 911 0. 089
8 30 30. 161 —0.161
9 45 44. 838 0.162

10 60 60. 208 —0.208

11 75 75.174 —0.174

12 90 90. 208 —0.208
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