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Abstract The dispersion effect of the Wollaston prism in the ultraviolet-visible polarization imaging spectrometer
causes the center coordinates of the same spatial channel of the detector to shift and ultimately affects the accuracy of
target signal detection. According to the polarization demodulation algorithm, spectral matching is also required
when the modulation spectra of the two orthogonal components (S spectrum and P spectrum) exiting from the
Wollaston prism are used to demodulate polarization information. In response, this paper proposes a spectral
calibration and matching method. To start with, parallel light sources are used to calibrate the corresponding
relationship between the field-of-view angle of the instrument and the pixel in the spatial dimension, and pixel
coordinate collections corresponding to each spatial channel are extracted to determine a field-of-view calibration
equation. Subsequently, in the same spatial channel, the corresponding relationship between wavelength and pixel is
calibrated by the standard light source of a low-pressure mercury lamp to obtain a spectral calibration equation.
Then, the results of field-of-view calibration and spectral calibration are utilized to match the orthogonal component
spectra. Finally, the calibration results are tested on the characteristic wavelength of the Fraunhofer line in the solar
spectra. The results show that the positions of the spectral absorption peaks of the two orthogonal components

exiting from the ultraviolet-visible polarization imaging spectrometer have favorable consistency. Specifically, the
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calibration results.
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deviation between the calibration value and the standard one is within 0.1 nm, which verifies the accuracy of the

Key words spectroscopy; spectral calibration; polarization spectrometer; field-of-view calibration; Fraunhofer line
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Table 3 Comparison of calibration value and standard value of Fraunhofer lines nm
) Calibration wavelength Deviation
Absorption element Standard wavelength
S beam P beam S beam P beam
Ca" 393. 37 393. 38 393. 33 0.01 0. 04
Ca™ 396. 84 396. 82 396.8 0.02 0. 04
Ho 410.18 410. 16 410. 1 0.02 0. 08
Hp 434. 05 434.09 434. 04 0.04 0.01
Fe 166. 81 466. 83 466. 78 0.02 0.03
HRB 486.13 486.09 486.12 0.04 0.01
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