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Design of Wide Field-of-view Off-axis Three-mirror Telescope for
Imaging Spectrometer

CHEN Wei, XUE Chuang
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun 130033, China)

Abstract: Space and airborne remote sensing urgently require large relative aperture and wide
field-of-view imaging spectrometer. Its telescope must have large relative aperture, wide field of
view, telecentric image space, and high image quality. Based on the geometric imaging theory of
common-axis three-mirror systems, the design problem of large relative aperture, wide field-of-
view, telecentric off-axis three-mirror anastigmatic (TMA) telescope are studied. The procedure
for calculating initial structural parameter is programmed. By means of field of view off-axis, an
telecentric off-axis three-mirror telescope system is designed. The spectral range is 200~
1 000 nm, the focal length is 210 mm, the relative aperture is 1 ¢ 2. 5, and the field of view is
14°, The primary mirror and third mirror are six-order aspheric surfaces, and the second mirror is
a quadratic surface. RMS diameter of the spot diagram is less than 16 um. 80% of the enclosed
energy is in a pixel, the MTF is more than 0. 75 at Nyquist spatial frequency 22. 2 lp/mm, the
distortion is less than 0. 2%, and each specification satisfy the application requirement.
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Fig.1 Layout of three-mirror system
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Table 1 System parameter of telescope

Thickness —é 6" order

Infinity

Radius
Infinity

Surface

Object surface

Primary mirror —386.938 —106.744 —1.5758
Second mirror —132.510 106,744 —0.4331
Third mirror —194. 604 130 0.1479

Image infinity
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Fig. 3 Inital optical path of TMA telescope
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Fig. 4 Initial spot diagram of TMA telescope
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Table 2 System parameter of fore telescope

Surface Radius  Thickness —é 6" order
Object o o
Infinity Infinity
surface
Primary —8.722 7X
—380.629 —104.051 —1.687 8 .
mirror 1077
Second
) —131.073 104.051 —0.5055
mirror
Third 8.003 0X
—194.959 —131.376 0.185 4
mirror 1074
Image Infinity
33.33mm
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Fig. 8 Optimized optical path of TMA telescope
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Table 3 Comparison of specifications required with

specifications achieved for limb sounder

Specification Required Achieved

Spectral range/nm 200~1 000 200~1 000
Field of view/ (%) 14 14

Relative aperture 1:2.5 1:2.5
MTF(@22. 2 lp/mm) =0.5 =0.75
Distortion <0.5 <0.2
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