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Table 1 Spedfications of SWIR imaging spectrometer
optical system P
Spectral range/ m 1.0~ 2.5
Field of view (FOV) / 11. 42 . TMA ,
Focal length of telescope/ mm 300 " ,
Focal length of system/mm 300
Entrance diameter/ mm 75
Detector array sizel pixel 1000 256 ’ ’
Detector pixel size / m 30 30 ’ ’
2 ,
2.1
60 mm, s ’ :
30 mm . 8 ( rn r2
rs, kv k2 ks, di d2)
, 1, 11.42 - '
0~5.71 -571~0 ,
1 (Field of view, FOV1) 2 (Field of = %f (3)
view, FOV2). 1 2 ’
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’ i T X (4)
’ ’ 212
2 , | Sy (5
FOV 1 slit 1—
— di= o 4 (6)
i 1= 2
\J d2= 3 f (7)
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11 , S
Edge reflector
B WA mEH , FOV 1 8,

Fig.1 Principle of split field of view FOV2 10,. 10 mm
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Table 2 Parameters of the fore TMA telescope system
Image
Surface 1 2
plane
Radius/
- 551.868 - 187.996 — 278. 098 Infinity
mm
Thickness/
- 152.2 152.2 186.964
mm
Glass Mirror Mirror M irror
k - 1.649 61 - 0.43314 0.153 64

- 15

6" order — 1.845 65 ¢

Third mirror
—=— FOV 1 slit

FOV 2 slit J

Edge reflector

Second mirror

Primary mirror

B2 BH-RWNEZZRAZALFEM
Fig.2 Optical path of the fore TM A telescope
FOV 1 slit
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Fig.3 Three-dimensional picture of focal plane
neighborhood of the fore telescope
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Table 3 Parameters of Off ner spectral imaging system
Image
Surface  Object 1 2 3 &
plane
Radius/
® Infinity — 197.82 - 99.18 - 195. 74 Infinity
mm
Thickness/
200 -97.3 95.2 - 196. 06
mm
Glass Mirror M irror Mirror
Decenter 0 0 0 0 0
X/ mm
Decenter
40 40 0 -345 -135.1
Y/mm
TS DIFF. LIMIT TS 15.00. 0.00 MM
TS 0.00. 0.00 MM TS -10.60. 0.00MM
1 o TS 10.60. 0.00 MM TS -15.00. 0.00MM
00— —ommeee L
o 08 T
© 07
0.6
0 334 6.68 10.02 13.36 16.70
Spatial frequency/mm !
(a) 2.5um
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1.0 e
09
& 08
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t 09
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Fig.6 MTF of different wavelengths for Offner
spectral imaging system
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Fig.7 Field curvature and distortion of Offner
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Optical Design of Spaceborne Shortwave Infrared Imaging Spectrometer
with Wide Field of View

XUE Qing-sheng, LIN Guang-yu, SONG Ke-fei
( Changchun I nstitute of Optics, Fine Mechanics and Physics, ChineseA cademy of Sciences, Changchun 13033, China)

Abstract: Based on the requirements of shotwave infrared imaging spectrometer with wide field of view,
considering the restrictive off-the shelf detectors, a split field of view (FOV) method was developed. The
principle of split field of view was analyzed. A spaceborne shortwave infrared imaging spectrometer with
wide field of view was designed using the method. The imaging specirometer are composed of a 11. 42
telecentric offaxis three mirror anastigmatic telescope and two offner convex grating spectral imaging
system. Ray tracing, optimization and analyzing were performed by CODE V and ZEMAX software. The
analyzed results demonstrate that the modulation transfer function for different spectral band is more than
0.7 which satisfies the pre-designed requirement.

Key words: Optical design; Imaging spectrometer; Offaxis threemirror anastigmatic; Convex grating;

Offner spectral imaging system



