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Design of Large Size Circular Primary
Mirror of Space Camera

WANG Zhong-shan, HE Xin, FU Liang-liang

(Changchun Institute of Optics, Fine Mechanics and Physics,

Chinese Academy of Sciences, Changchun 130033, China)

Abstract: A primary mirror is a main imaging part of a space camera. Both its surface figure error

and position error will decide the quality of imaging. A circular mirror assembly with an aperture

of Φ660 mm is designed. It is restricted completely according to the six-point orientation principle. Its

backside is supported by three fixers which are flexible multilayer frameworks. By reasonably distributing

the freedom and rigidity of each supporting fixer and unloading the stress due to different expansion

coefficients of different materials when temperature is changing, the distortion of the primary mirror

assembly is symmetrical. The Finite Element Method (FEM) analysis result shows that the primary

mirror assembly has a surface figure error (root-mean-square (RMS) value) up to 1/50λ (λ=632.8 nm),

a first mode of 249 Hz and good dynamic rigidity.
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(GPa) (g/cm3) (kNm/g) (W/mK) (10−6/K) (106W/m)

SiC 420 3.14 133.8 180 2.40 75

Be 303 1.84 164.7 216 11.5 18.8

Al 69 2.70 25.6 167 23.9 7.0

Zerodur 93 2.53 36.8 1.64 0.05 32.8

ULE 67 2.20 30.5 1.3 0.03 43.3

569 74 2.23 33.2 1.13 0.55 2.1
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