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Abstract: To improve the adaptive capacity of a space camera to environment temperatures and to en-
hance its imaging quality, this paper explores how to implement the thermal control by relaxing ther-
mal control indictors. A mathematical formula of intercept and defocus affected by temperatures is de-
rived for a pure off-axis Three Mirror Anastigmatism(TMA) optical system. The analysis shows that
camera defocus amount and temperature are a linear relationship. Then, a constant K value is calcu-
lated. Furthermore, it indicates when reflector and camera structures have the same coefficient of line-
ar expansion, the defocus does not occur. However, the greater the difference between two material
linear expansion coefficients is, the greater the amount of defocus is. With defocusing formula, it sug-
gests that mechanical focusing methods must be used to request for compensation when the camera
temperature level changes more than &= 1 ‘C (corresponding to the defocus amount of 0. 05 mm). U-

sing integrated photo-thermal simulation method , the temperature range At is obtained to ensure the
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image quality of the camera. Finally, camera’s focus range is derived by using the formula of defocus.

The result of defocus test under thermal vacuum environment verifies the correctness of the defocus

formula and the defocus amount of £ 0. 184 mm is a proper focus range corresponding camera temper-

ature levels changed in = 4 C.

Key words: space camera; off-axis Three Mirror Anastigmatism(TMA) optical system; defocus; fo-

cusing; temperature
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Fig. 1 Conlfiguration of off-axial TMA optical system
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Fig. 2 Configuration of equivalent off-axial TMA

optical system
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Fig. 3 Relationship between linear expansion coeffi-

cient and defocus
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Fig.4 Flow chart of calculating temperature tolerance

of space telescope
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Mirror surface shape change with temperature

change of = 4 C

FRARER F 5 =45 WA
PV/nm 63 56 66 60
RMS/nm 13 17 18 16
Ar/mm +0.036 +0.02 +0.013
As/mm +0.06
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Fig. 5

Displacement and deformation of mirror with

temperature change of +4 C
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Fig. 6 Displacement and deformation of mirror with

temperature change of —4 °C
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Fig.9 Thermal vacuum imaging test
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