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Optical Design of Neotype Schwarzschild Spectral Imaging
System with a Large Relative Aperture

Xue Qingsheng Cao Diansheng Yu Xiangyang
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,

Changchun , Jilin 130033, China)

Abstract To satisfy the requirement of high-resolution hyperspectral imager with a large relative aperture and a
wide spectral region, and to avoid the difficulties of fabricating the convex grating in the Offner spectral imaging
system and the problems of low relative aperture in the modified Czerny-Turner spectral imaging system, a neotype
Schwarzschild spectral imaging system using planar grating with a large relative aperture is proposed. Based on the
Rowland circle theory of the reflective spherical surface, the astigmatism-correcting method of the Schwarzschild
spectral imaging system is analyzed. The initial parameters computing program is written using Matlab software. As
an example, a Schwarzschild spectral imaging system operating in 400~1000 nm waveband with relative aperture of
1/2.5 is designed. First, the initial parameters are computed using our Matlab program, and then the ray tracing and
optimization for the spectral imaging system are carried out with Zemax-EE software. The analyzed results
demonstrate that the size of spot diagram is less than 13 um in the whole working waveband, aberration correction is
realized. and good imaging quality is obtained in a wide spectral region with a large relative aperture, which satisfies
the requirement of design specifications, and proves the feasibility of the novel Schwarzschild spectral imaging
system. It has extensive application prospect in hyperspectral remote sensing field.
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Fig. 1 Schematic diagram of Rowland circle
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Fig. 2 Schematic diagram of initial configuration

for Schwarzschild spectral imaging system
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structure parameters
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Table 1 Optical parameters of Schwarzschild

spectral imaging system

Initial Optimized
Specifications
parameter parameter
a /(%) 30. 71 29. 14
R, /mm —181.08 —190. 23
R,/mm —187. 48 —196. 80
h /mm 46. 87 46
d, /mm —87.35 90
k 0 0.14459
ks 0 1. 96246
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