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A calculating method for temperature tolerance of space telescope
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Abstract: A calculating method for the permissible temperature tolerance of the space telescope is
studied and the temperature fields including every temperature state that the telescope is on orbit are
described. The temperature field and thermal elastics based on a coupling model of the space telescope
are analysized to abtain the displacement of optics surface and then its corresponding deformation is
fitted as Zernike polynomial to use in a optical system. The MTF of telescope is calculated by trans-
forming the coefficient of the polynomial into software CODE V. Experiment results show that when
the MTF meets to the optical target, the ultimate temperature tolerance of the space telescope can be
obtained, which is the aim temperature scope for the thermal design.
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Fig. 1 Flow chart of calculating the temperature tol-

erance of space telescope
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Fig.5 Displacement and deformation of the mirror

when temperature changed 10C
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Fig. 7 MTF of the telescope when temperature
changed 10C
.......... DIFFRACTION LIMIT|
ge\\‘ lenslfrom CVMACR %(().000.—650) DEG
:cvnewlens.seq 6.5
Diffraction MTF 5 [Wave ensih weight
13-Dec-05 |~ =~ = = . {(*8.50.%.50) DEG
1.0 Defocusing 0.00000
0.9
0.8
= 0.7
2
B 0.6
S 0.5
S 04
0.3
0.2
0.1
50 150 250 350 450  55.0
Spatial frequency(cycles/mm)
B8 SRS 16 CIR2EMEM T LR
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Fig. 10  MTF of the telescope when temperature

difference is 5°C on circle direction
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