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Abstract In order to reduce the polarization sensitivity of a spectrometer, a method of designing a depolarizer in
convergent optical path is proposed. In this method, the telescope and collimator of the system are regarded as
auxiliary optical paths, so that the polarization state of the beam can be expressed by Stocks vectors; then the
polarization characteristic of the element is represented by Mueller matrix, and the polarization sensitivity model of
the system based on Mueller matrix is derived; finally, multiple regression analysis is used to improve the
calculation speed and accuracy of Mueller matrix. Based on this method, an improved depolarizer placed in the
convergent optical path is designed. The polarization sensitivity of the system is less than 1%, and the image point
splitting distance is less than 8 pm. The results meet the design requirements and verify the effectiveness of the
method for designing the depolarizer in the convergent optical path.
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Table 1 Design parameters of depolarizer
Parameter Description
Spectral range /pm 0.3-0.5
F number of telescope 3.7
Crystal material Quartz
Polarization sensitivity /% <1
Slit width /pm 50
Number of spectral oversampling 4
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Fig. 5 Polarization sensitivity of system varies with inclination angle. (a) Parallel beam incidence and (b) converging beam

incidence for HV depolarizer; (c¢) parallel beam incidence and (d) converging beam incidence for improved depolarizer
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