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Optical system design for multi-band push-broom space camera

ZHANG Xiang-xiang, FU Yu-tian
(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: A multi-band optical system was designed for the push-broom space camera covering
visible,medium infrared and far infrared wavebands. The system has large aperture and low F
number due to the requirement of large FOV. With the reference to various scanning and push-
broom cameras at home and abroad, an optimized compact optical system was achieved by an
effective beam-splitting approach, in which the aberrations of three channels were corrected
respectively according to the aberration theory and system requirement. The field-of-view of the
optical system is 2. 93°X 0. 3°, and F number for the visible light is 3. 8 while F number for both
of medium infrared and far infrared is 1. 9. The design result indicates that the optical modula-
tion transfer functions of the three bands within the cut-off frequency are all close to the
diffraction limitation.
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Fig. 1 The layout of the three-waveband optical system
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Fig. 2 Layout of correcting lens combination for

visible spectrum range in x-y plane
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Fig. 4 Layout of correcting lens combination for

mid-IR band in x-y plane
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Fig. 5 MTF of mid-IR band
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Fig. 6 Layout of correcting lens combination for long-

wave infrared region in x-y plane

HODULUS QF THE OTF

°

s
EY

D% SPATIAL FREQUENCY TN CYLLES FER MILLIMETER 0
POLYCHROMATIC DIFFRACTION MTE ]
7 MTF
Fig. 7 MTF of long-wave infrared region
1 s
o
’ ’
’ °
’ o
’
’ ’
b
o y-z ( 8)
, A( )
s 100% s
s B
80% .



2007,28(4)

* 415

8

Fig. 8 Exit pupil of correcting lens combination for

long-wave infrared region
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