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Abstract: The imaging quality of a large-aperture space-borne telescope is very sensitive to the micro-
vibration induced by space environmental variation and the vibration inner of a satellite, Therefore,
this paper researches the calculation method of frequency response of imaging quality effected by the
micro-vibration to improve the dynamic imaging quality of the satellite in orbit. By using a real optical
model to replace the linear optical model, it establishes an optical-mechanical integrated model to
calculate the frequency response of the micro-vibration. Firstly, it builds Finite Element Model (FEM)
for a space-borne telescope to calculate the structural frequency response and to obtain the
displacement and phase of the optical surface nodes for each sampling frequency point. Then, the
Monte-Carlo statistical method is used to establish the the optical-mechanical integrated model, and

the root-mean-square (RMS) of system dynamic Modulation Transfer Function(MTF) and the Line of
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Sight(LLOS) drift are analyzed to measure dynamic imaging performance of the large-aperture space-

borne telescope. Finally, a structural prototype of large-aperture space-borne telescope is developed to

verify the reliability of the FEM. The results show that the measured frequency is close to that of the

FEM analysis and the error is under 5%, which meets the requirements of large-aperture space-borne

telescopes for analysis of the dynamic imaging quality.

Key words: large-aperture camera; space-borne telescope; image quality; micro-vibration; line-of-sight jitter;

integrated analysis
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Fig. 4 Block chart of image quality for micro-vibration
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Tab. 3 Results comparison between test and FEM
analysis for structural prototype
o i EL45 R N G E
T Il ol =
X 85 86 1.2
F 5 Y 83 80 3.6
Z 82 78 4.9
X 99 95 4.0
=5 Y 83 90 3.6
Z 82 78 4.9
X =>100 =>100
Vs Y 84 80 4.8
7z 82 78 4.9
X =>100 =>100
JrEs Y 84 80 4.8
7z 82 78 4.9
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