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Abstract

Abstract: In order to evaluate the image quality of space on orbit telescope under the comprehensive
constraints, the chain calculation analysis method is adopted. The main error factors of the optical image
quality degradation are divided into six static errors and two dynamic errors. After calculation, the optical
system wavefront aberration under the static loading error is reduced to 0.057A on average. Under the
influence of the static and dynamic errors, the 80% energy concentration of point spread function
increases gradually. The method can be used to analyze and evaluate the influence of image stabilization
control and precise temperature control on the image quality of space telescope,and can identify the key
factors that restricting the high image quality of space telescope.
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(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to evaluate the image quality of space on orbit telescope under the comprehensive
constraints, the chain calculation analysis method is adopted. The main error factors of the optical image
quality degradation are divided into six static errors and two dynamic errors. After calculation, the
optical system wavefront aberration under the static loading error is reduced to 0.0574 on average. Under
the influence of the static and dynamic errors, the 80% energy concentration of point spread function
increases gradually. The method can be used to analyze and evaluate the influence of image stabilization
control and precise temperature control on the image quality of space telescope,and can identify the key
factors that restricting the high image quality of space telescope.
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Fig. 1 Schematic diagram of optical chain system of space telescope
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Fig. 2 Location diagram of unobstructed reflective telescope
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Table 1

6-DOF position variation caused by the change of gravity and temperature

g AX/pum ARX/(") AY/um

ARY/(") AZ/um ARZI(")

AP R E KR WY ED) RE O RE B RE RE EJ) KR WY By R R E)) KA
M, 190 -21 001 -006 062 001 263 240 015 010 048 001 -020 026 0.06 -0.07 034 -0.01
M, 335 82 -209 -0.55 -2.95 -18.50 -1.75 -0.08 -362 -0.09 -1.08 11.20 —0.15 -1.42 9463 -0.07 7.02 0.02
M, -047 -146 51.70 —0.03 0.07 -58.90 3.46 0.78 256 -0.08 020 37.20 3.09 296 19.55 024 -1.74 0.16
M, -050 -171 -0.06 0.03 036 187 -1.79-22.20 -0.28 -0.08 19.10 -101 220 1840 -136 -091 7.06 -0.03
%I 040 -26.7 0.03 -1.23 -0.39 -0.01 033 -493 0.05 -026 -431 001 144 7.76 001 0.7 184 0.06
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