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Optical System Design of Large Relative-Apertureand Wide Field
of View Spaceborne Imaging Spectrometer
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Abstract Spaceborne ocean colour remote sensing urgently requires large relative-aperture and wide field of view
imaging spectrometer. Based on the research objective of large relative-aperture and wide field of view, a spaceborne
imaging spectrometer optical system is designed using a folded Schmidt telescope and a modified Dyson spectral
imaging system. The relative-aperture of which is 1/1.2, the field of view of hyperspectral image is 3.9°, and the
working waveband is from 0.35 pym to 1.05 pym. Based on the aberration theory, the principle of spherical aberration
correcting is analyzed in modified Dyson spectral imaging system. Ray tracing, optimization and the analysis of the
design results are performed by ZEMAX software. The analyzed results demonstrate that the MTFs for different
wavelengths are all about 0.77, both the line bending and the band bending of the spectrum are less than 6% of the
pixel, which is easy for spectral and radiometric calibration. The design results satisfy the requirements of
specifications with a small volume and suitable for spaceborne remote sensing.
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Table 1 Specifications of limb sounder
Parameter Value
Spectral range /nm 350~1050
Spectral resolution/nm <3
Field of view /(*) 3.9
Focal length of telescope /mm 300
Focal length of system /mm 300
Entrance pupil diameter /mm 250
Detector array size /pixel 20482048
Detector pixel size /pm 10X10
Slit size /mm 20.48X0.01
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Fig. 1 Schematic diagram of folded Schmidt telescope
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Fig. 2 Spot diagram on the image plane of telescope
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Fig. 5 Optical path of modified Dyson spectral imaging system
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