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Abstract: To meet the application demands of a wide field of view and fast focal ratio for an aerospace
imaging spectrometer, a three-mirror folded Schmidt telescope using a freeform Offner convex grating
spectrometer was designed to obtain a field of view 5°, focal ratio of 2, spectral range of 400-
1 000 nm, and spectral resolution of 5 nm for a space hyperspectral imager. The expression of an axi-
symmetric anamorphic asphere Schmidt surface was given and calculated, and a manufacturing method
was introduced. The optical system for a Schmidt spectrometer was designed and optimized using soft-
ware Zemax. Results show that spectral distortion is less than 0. 88% , the spectral smile is smaller
than 1/3 pixel size, and the optical module transfer function is greater than 0. 8. These imaging char-
acteristics can meet the requirements of a space imager. The Schmidt system shows a simple configu-
ration and uses only a single aspherical mirror. Because it possesses excellent imaging specifications,
small distortion, small central obscuration, and a compact size, Schmidt is the best candidate for a

space instrument with a large aperture, large field of view, and fast focal ratio.
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Tab. 1

Main specifications of hyperspectral imaging opti-

cal system
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Fig. 1  Wide-field Schmidt telescope with refractive

entrance corrector
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Fig. 3 Configuration of folded and three-mirror re-

flective Schmidt system
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Fig. 7 Field curvature and distortion distribution of

folded Schmidt system
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Tab. 3 Design parameters of Offner spectrometer
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Fig. 9 Spectral ranges of freeform spectrometer
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