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Abstract Seven-dimensional spatial information of a target scene can be obtained with utilization of the polarization
imaging spectroscopy. The polarization imaging spectroscopy is applied more and more widely due to its ability of
getting rich data information. We design an optical system of multi-slit polarization imaging spectrometer based on
the double Amici prism. As a light splitting element, the double Amici prism can provide parallel beam dispersion
of wide field to meet the needs of the multi-slit. We optimize the optical structure of the multi-slit based on the
conventional slit imaging spectrometer. The pupil of wide field in the multi-slit spectrometer structure must match
with the pupil of the front telescope. The imaging system and polarization spectrometer system adopt telecentric
structure to match the pupil. The total length of the system is 279 mm. The system has coaxial optical path, and its
structure is very compact. We evaluate the image quality of the optical system by using modulation transfer function
(MTF) and spot diagrams. The results show that the MTF at typical wavelengths in each typical field is close to the
diffraction limit, and the MIF is over 0.75 at 39 Ip/mm. The spot diagram at each typical wavelength is in the Airy
spot, which means that the imaging is almost perfect. Three slits correspond to three different polarization states.
Polarizations information, spatial information, and spectral information of the target scene can be obtained by
pushing-brooming.
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Fig. 1 Principle diagram of multi-slit polarization imaging spectrometer based on double Amici prism
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Fig. 2 Structure diagram of double Amici prism
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Table 1 Smile of optical system

Raytrace position /mm

Wavelength /nm Smile /mm
0 field 0.5 field 0.7 field 1.0 field
450 1.58176 1.58150 1.58128 1.58111 0.00066
650 0.77478 0.77364 0.77256 0.77027 0.00451
900 0.42142 0.41991 0.41846 0.41537 0.00604
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Table 2 Keystone of optical system

Raytrace position /mm

Position Keystone /mm
Wavelength of 450 nm Wavelength of 900 nm

0 filed 0 0 0
Middle 0.7 filed —3.46191 —3.45876 0.00315
1.0 field —4.94946 —4.94200 0.00746

0 filed 0 0 0
Top 0.7 filed —3.45277 —3.44965 0.00312
1.0 filed —4.93614 —4.92737 0.00876

0 filed 0 0 0
Bottom 0.7 filed —3.46528 —3.45239 0.01290
1.0 filed —4.90945 —4.92759 0.01814
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Fig. 10 Relative position of polarization multi-slit
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