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Table 1. RMS wavefront error of optical window in an orbit cycle ( RMS value, unit: nm)

orbit outer inner double orhil outer inner double
angle window window window angle window window window
0° 7. 546 0. 898 7. 483 180° 8. 163 1. 814 9, 228
15° 7. 428 0. 867 7. 358 195° 8. 238 1. 960 9, 331
30° 7. 366 0. 960 7. 381 210° 8. 308 2. 084 9. 418
45° 7. 356 1. 028 7. 501 225° 8. 371 2. 189 9, 491
60° 7. 394 0. 994 7.673 240° 8. 428 2.278 9. 551
75° 71.477 0. 850 7. 876 255° 8. 473 2. 354 9. 597
90° 7. 603 0. 669 8. 130 270° 8.493 2.417 9.617
105° 7.733 0. 706 8. 404 285° 8. 459 2.414 9. 532
120° 7. 829 0. 938 8.622 300° 8. 331 2.237 9.212
135° 7.912 1. 199 8. 804 315° 8. 138 1.919 8. 740
150° 7. 998 1. 435 8. 965 330° 7.921 1. 523 8. 226
165° 8. 082 1. 640 9. 107 345° 7.715 1. 144 7. 782

MRS 1, TS OGS DVE— AN EOE S N B2 3 k8 255 R 8. 6262 nm, &2
EJEE A (7. 358~ 9.617) nm-
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Table 2. Optical windows comparison between

parameler the space carema American Skylab’
windows pane dimension $566 X 45 double panes 591. 8 X449. 1 X40. 6 single pane
total area 0.2516 m” 0.2658 m°
luminous area 0.2124 m” 0.1721 m"
RMS wavelronl error range (7.358~ 9.617) nm (7.1~ 12.6) nm
RMS wavefront error average value 8. 626 nm 10. 3 nm
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Thermal-Optical Evaluation to Optical Windows of Space Camera
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Abstract In the optical system of space camera, the optical window is the only optical com-
ponent exposed to the very complicated thermal-vacuum circumstance in orbit space. The
temperature gradient occurs imperatively and then influences to the image quality and resolu—
tion of the space camera. Based on the theory of optical wavefront error and combining the
engineering practice, the thermal-optical evaluation has been done to the optical window
with non-symmetric temperature field. The RMS wavefront errors of the optical window
have been calculated on each typical position in orbit cycle. The results of the thermal-optical
evaluation in this paper are verified by the optical windows of American Skylab” spaceship
as a reference and a proof.

Key words optical window, space camera, thermal-optical evaluation, wavefront er-

ror.



