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Compact anastigmatic long-slit spectrometer
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Abstract; In order to increase the swath width and reduce the volume of hyperspectral remote sensing in-
struments, the compact, long-slit Wynne-Offner spectrometers suitable for wide swath width were de-
tailedly studied. By tracing the chief ray, expressions of the astigmatism were deduced, and the astig-
matism of the Offner configuration and the Wynne-Offner configuration were analyzed. It was pointed
out that the anastigmatic circle domain of the Wynne-Offner configuration is larger than that of the
Offner configuration, and the former was more suitable for long slit. Two examples of spectrometers
were given. Length of their slits are both 70 mm, and they worked in the wavelength range of 0.5 ~
1.0 pm and 1.0 ~2.5 pm respectively. The imaging quality was close to the diffraction limit, and the
spectral distortion was negligible. Such Wynne-Offner spectrometers have the advantages of long slit,
compact structure and high imaging quality, and it is really suitable for the remote sensing applications
with wide swath width.

Key words: hyperspectral remote sensing, Wynne-Offner spectrometer, long slit, anastigmatic
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Fig.1 Light path of Offner configuration from any point on the slit (a)path of incident light, (b) path of e-
mergent light, (c) view along the Z-axis, (d) projection in the principal section of grating, (e) projection
perpendicular to the principal section of grating
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Fig.3 Light path of Wynne-Offner configura-
tion from any point on the slit (a) path of inci-
dent light, (b) path of emergent light
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Fig.4 Anastigmatic area of the spectrometer (a)
Wynne-Offner type, (b) Offner type
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Fig.5 Astigmatism of two spectrometers along the slit
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Fig.8 VNIR and SWIR spectrometers (a) VNIR spectrom-
eter, (b) axial view of the VNIR spectrometer, (c) SWIR
spectrometer, (d) axial view of the SWIR spectrometer
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Fig. 9  SFFD ( Spectral Full-Field Display) of spectrometers
(a) RMS wavefront error of Offner spectrometer, (b) Astig-
matism of Offner spectrometer, (c¢) RMS wavefront error of
Wynne-Offner spectrometer, (d) Astigmatism of Wynne-
Offner spectrometer
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