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Table 1 Primary specifications

Specification Design

Wave range 950~2500 nm

Focal length 40 mm
Field of view 22.5°
F Number 3.4
Slit size 15 mm X< 30 pm
FPA pixel size 30 pm
Spectral channels 240
Spectral sampling 6.46 nm
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Fig. 1 Sketch of pushbroom imaging spectrometer
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Fig. 2 TMA telescope raytrace
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Table 2 Specification of the designed telescope

Specification Design
Focal length 40mm
Field of view 22.5°
F Number 3.0
RMS radius <3 pm
Slit size 15 mm X 30 pm
Curvature of slit image 0.23°
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Fig. 3 Telescope spot diagrams
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Table 3 Specifications of the designed spectrometer

Specification Design
Wave range 950~2 500 nm
Magnification 1:1
Object NA 0.167
Field of view 15 mm (slit length)
Spectral sampling 6.46 nm
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Fig. 4 Spot diagrams of the designed spectrometer
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Fig. 5 Keystone and smile of the spectra
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Table 4 PGP specifications

Specification Design
Diffraction order —1
Clear aperture $26
Prism material IR silica
Prisml wedge 6.603°
Prism2 wedge 1.317°
Grating material IR silica
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Fig. 6 Beam path of the optical system
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Fig. 7 Spot diagrams of the optical system
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Optical Design of a SWIR PGP Imaging Spectrometer

YUAN Li-yin, HE Zhi-ping, SHU Rong, WANG Jian-yu
(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: An optical system for short wave infrared imaging spectrometer was proposed based on prism-

grating-prism(PGP) component.

The system is composed by off-axis TMA, collimator, PGP and re-

imaging lens, and its response covers the range 950 to 2 500 nm with a 22. 5°field of view. The system is

able to achieve wide field and broadband. By optimizing the PGP paramters and tilting the reimaging lens

along the spectral dimenstion, keystone and smile became slight and were even less than 5 micrometer.

Thus the obtained spectral data were more exact.

Key words: Optical design; Imaging spectrometer; Off-axis three-mirror system; Prism-Grating-Prism
(PGP) component





