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Abstract: As axial locations of two mirrors in a space camera with off-axis Three Mirror Anastigmatic
(TMA) optical system are closed, this paper proposes a integrated structure combined primary and
tertiary mirrors to improve the precision and stability of the opto-mechanical structure. A high-
stiffness and ultra-lightweighted integrated support plate was applied as the replacement of separated
primary and tertiary mirror support plates to achieve the unification of optical machining, detection
and adjustment base lines. The integrated support plate was also a constituent part of the main
support frame, so that the entire weight was reduced and the dynamic/static stiffness of the opto-
mechanical structure was enhanced. The interference detection of the space camera with the integrated
structure was performed. The results indicate that maximum surface shapes of primary mirror and
tertiary mirror are 0. 024X (rms) and 0. 013X (rms), respectively, and both meet optical tolerance
requirement. The MIMO (multi-input multi-output) free modal test was performed for an aluminum

structure prototype, and the results show that the first mode is 48 Hz, which corresponds to the first
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constrained mode of 114 Hz for the principle prototype and meets the structural stiffness requirement.
During ion beam fine optical machining process, the time sharing was used to machine the primary
mirror and the tertiary mirror, and the machining efficiency is improved by about 50% for omitting
the heat dissipation time. It concludes that the application of integrated structure for primary mirror
and tertiary mirror improves the performance and optical machining efficiency of the space camera, and
provides a reference for opto-mechanical structure design of high resolution and wide field of view
space cameras.

Key words: off-axis Three Mirror Anastigmatic ( TMA) space camera; primary mirror; tertiary

mirror; common base line; integrated structure; interference detection; modal test; ion

beam machining
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Tab. 2 Opto-mechanical materials in common use
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Fig. 4 Separated primary and tertiary mirror components
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Fig. 5 Primary and tertiary mirrors by ion beam machining
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Fig. 9 Response curves of structural prototype free modal test
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Tab. 6 Comparison of simulation analysis and test result
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