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Abstract In order to meet the demand of wide field of view (FOV), wide swath width, and high throughput for
the ocean spectrum, a new Fourier transform imaging spectrometer with wide FOV based on the image plane
interference technologies presented. And the principle and expressions of the image plane interference are studied
and educed.The optical system is designed and optimized based on the calculated detailed parameters. Dyson and
double Gauss structures are used in the relay lens and fore optics respectively. Under the circumstance of 400~900
nm spectral range, 35.5° FOV, 320 km swath width, F/4, and 100 mm focal length, the average signal noise ratio (SNR)
is greater than 100 and the modulation transfer function (MTF) of the current design is greater than 0.5 at 32 lp/mm.
All the parameters are well satisfied by the present design.
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Fig.1 Structure and optical principle of Fourier transform imaging spectrometer for ocean spectrum
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Fig.2 Structure and principle of the interferometer. (a)Structure of interferometer and principle of optical path difference;
(b) principle of imaging plane interference process
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Table 1 Parameters of current spectrometer

Parameter Value Parameter Value
Orbital altitude 500 km CCD Array size 4096x256
Swath width 320 km Pixel size 16 pm
Spectral range 400~900 nm Spectral sample width 5 nm
Ground speed 7.0 km/s FOV 35.5
Ground sample distance 80 m F number 4
SNR >100 Focal length 100 mm
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Fig.3 Imitation of radiance of atmosphere Fig.4 SNR of Fourier transform imaging
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Fig.7 Optical system of Fourier transform imaging spectrometer for ocean spectrum
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