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Optical System Design of Wide-Angle and High-Resolution Spaceborne
Imaging Spectrometer

Xue Qingsheng Huang Yu Lin Guanyu
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun , Jilin 130033, China)

Abstract Space remote sensing urgently requires wide-angle and high-resolution spaceborne imaging spectrometer.
According to the research objective of wide angle and high resolution. the design method of firstly dividing field of
view (FOV) and secondly dividing beam using dichroscope is developed. The principle of dividing FOV is analyzed. A
reflective spaceborne imaging spectrometer is designed, which is composed of a pointing mirror, a 11. 42° telecentric
off-axis three-mirror anastigmatic (TMA) telescope and four Offner convex grating spectral imaging systems. The
proper magnification is chosen for each spectral imaging system to match two types of detectors. Ray tracing and
optimization are performed and analyzed by CODE V software. The results demonstrate that the modulation transfer
function (MTF) for different spectral bands is more than 0. 7, which satisfies the pre-designed requirement. The
design method is proved to be feasible.

Key words optical design; imaging spectrometer; off-axis three-mirror anastigmatic; convex grating; Offner
spectral imaging system
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Table 1 Specifications of imaging spectrometer optical system

Parameter Value
Spectral range /pm 0.4~2.5
Field of view (FOV) /(*) 11.42
Focal length of telescope /mm 360

360 (0.4~1.0 pm, VNIR)
300 (1. 0~2.5pum, SWIR)
Entrance diameter /mm 90
2048 X256 (0.4~1.0 pm, VNIR)
1000X256 (1.0~2.5 pm, SWIR)
18X18 (0.4~1.0 pm, VNIR)
30X30 (1.0~2.5 pm, SWIR)

Focal length of system /mm

Detector array size /pixel

Detector pixel size /pm

1

, 1 3
11. 42° 0°~5.71° —5.71°~0°
1 2, 1
s 1
s Fig. 1 Schematic diagram of viewing field splitter
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Table 2 System parameter of fore telescope
Surface Radius Thickness Glass Conic Sixth order coefficient
Object surface Infinity Infinity
1 669.03715 178. 37267 Mirror —1.79963 9.6273X10° "¢
Stop 229. 34872 —178. 37267 Mirror —0.43315
3 341. 86967 237.51759 Mirror 0. 14787
Image Infinity
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Fig. 3 MTF curves of TMA fore telescope system
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Fig. 6 Optical construction for image spectrometer system
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Fig. 8 MTFs of different spectral bands for FOV 2
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