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Optical Design of Three-Mirror-Anastigmat with Fold
Mirror for Space Camera
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Abstract To design high resolution remote camera optical system, this paper researched the issues in the during of
the design of reflective optical system. proposed the three-mirror-anastigmat (TMA) optical systems of field bias, full
field and annular field according to fields distributing, and finished its optical system design which was characterized
by the spectrum band of 500~800 nm, focal length of 6000 mm and F number of 10. The result indicates that the
image quality of the optical system approaches or reaches the diffraction limit, which can meet the demand for use of
high resolution space cameras. Through analyzing and comparing the difficulty in fabricate and assembling of the
three kinds of the three-mirror-anastigmat optical systems., it can be a special reference to the design of other large
aperture and long focal length space telescope.
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Table 1 Optical system parameters of bias field

Name Radius/mm Thickness/mm Conic
Primary mirror 2000. 00 799.72 —0.9630
Second mirror 525.13 970.90 —2.2319

Fold mirror infinity 476. 87 0
Third mirror 709. 00 859. 10 —0.4831
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Fig. 6 System layout of bias field
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Table 2 Optical system parameters of annular field

Name Radius/mm Thickness/mm Conic
Primary mirror 2000. 00 799.72 —0.9603
Second mirror 525.14 990. 91 —2.2319

Fold mirror infinity 456. 87 0
Third mirror 709. 00 859. 11 —0.4831
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Table 3 Optical system parameters of full field

Name Radius/mm Thickness/mm Conic
Primary mirror 2000 799.75 —0.9608
Second mirror 525.18 970. 93 —2.2320

Fold mirror infinity 476. 87 0
Third mirror 709. 05 859. 25 —0.4832
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Table 4 Field angle of three optical systems

bias Field Annular field Full field

Effective field
1.72° 1.72° 1.72°
angle

Design field
1.87° 1.78° 1.72°
angle
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Table 5 Central obscure and MTF

Field bias  Annular field  Full field

Central obscure 0. 227 0.223 0.213
MTE(50 Ip/mm) 0. 500 0.510 0.520
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Table 6 Image quality and difficulty

Bias field Annular field Full field
RMS radius /pm 1.3 1.2 1.0
a wee bit
Difficulty easy difficulty
difficalty
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