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Abstract: A detection support structure was designed to meet the need of a large-aperture off-axis rec-
tangular mirror at an optical axis horizontal situation. Structure parameters were optimized to mini-
mize the surface shape error caused by the detection support structure. Through comparing different
cascaded multipoint lever support structures, a two-point support structure with simple structure,
good extensibility and adjustment was chosen. Then,an integrated simulation and optimization method
was used to analyze the trend curve of mirror surface shape changed with support interval and to ob-
tain the optimized support interval. Finally, an interferometer combined with a compensator was used
to measure the surface shapes corresponding to different support intervals and to verify the reliability
of the simulation result. The result shows that the surface shape error caused by detection support

structure reaches minimum at the support interval of 564 mm (RMS=8. 26 nm), the trend curve ob-
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tained by simulation method agrees well with that obtained by the interferomety and shows a higher

reliability. The method in this paper can be extended and applied to the design of detection support

structure for other large aperture off-axis rectanglur mirrors, and can provide a foundation for off-axis

Three Mirror Anastigmat (TMA) cameras.

Key words: off-axis rectangular mirror; detection support; surface shape error; integrated simulation

and optimization; Three Mirror Anastigmat(TMA) camera
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Fig. 1 Cascaded multipoint lever support structures

for a rectangular mirror
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Fig. 2 Two-point support structure
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Tab.1 Material properties
AMoE EPERIE/GPa VAL A/ (g em )
SiC 400 0. 26 3.2
C45 209 0. 27 7.9
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Fig. 3 Mechanic analysis
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Fig.5 Integrated optimization analysis
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Fig. 6 Overall trend diagram
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S/mm (RMS) /nm S/mm (RMS)/nm
340 8.75 540 10. 23
342 8.72 542 10. 06
344 8.69 544 9. 89
346 8. 66 546 9.71
348 8.63 548 9.52
350 8.61 550 9.29
352 8.59 552 9.04
354 8.57 554 8.8
356 8.58 556 8.61
358 8.61 558 8.46
360 8. 66 560 8.35
362 8.73 562 8.28
364 8. 84 564 8. 26
366 8.99 566 8. 27
368 9.16 568 8.33
370 9.35 570 8.43
372 9.51 572 8.57
374 9.65 574 8.74
376 9.77 576 8.95
378 9. 88 578 9.19
380 9.99 580 9.47
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