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Optical System Design of Multispectral Space Camera
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(2 North Electro-optics Group Co. LTD,Xi'an 710119,China)

Abstract: The reflective optical system which is characterized by the spectrum band 450~ 900 nm, focal
length of 5 000 mm and F number of 10 was designed. The result indicates that the field angle reaches 1.
6°,optical system distortion is less than 0. 5%. Modulation Transfer Function (MTF) reaches 0. 65 at
Nyquist frequency (25 Ip/mm) with 6% central obscure, the quality of image reaches the diffraction
limited. At the same time, the paper studies the static MTF of all spectrums based on using time delayed

integration CCD. So this kind of optical system can meet the demand for the use of multispectral space

cameras.
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Table 1 TDI-CCD main parameters

Technology Index Parameters

B, :0.45-0. 52 ym
B,:0.52-0.59 ym
B, :0. 63-0. 69 ym
B, :0.77-0. 89 ym

Spectral Range

Pixel number 3 072 pixel
Pixel size 20 pmX20 pm
B, :0.57
B, :0.54
MTF
B;:0.50
B, :0. 46

ARG RGE WAL =5 000 mm; A fE H 1
D=500 mm, X[ fL#% D/ f=1/10. M 1.6°, TAE ¥
B 450-900 nm AT 4l = 62 R 48 R Y TDI-
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Fig. 4 Optical System Layout
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Table 3 Multispectral camera MTF

Bl Bz B% B'l
Nyquist
yauis 25 lp/mm 25 lp/mm 25 lp/mm 25 lp/mm
frequency
Optical
. . 0.78 0.74 0.71 0. 66
diffraction
Optical
. 0.92 0.92 0.92 0.92
aberration
TDI-CCD 0.57 0. 54 0. 50 0.46
Circuit 0.98 0.98 0.98 0.98
System MTF 0. 40 0. 36 0.32 0.27
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