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Depolarizer Design for Broadband Imaging Grating Spectrometer

Chen Fang Xu Pengmei
(Beijing Institution of Space Mechanics and Electricity, Beijing 100086, China)

Abstract With the wide application of broadband imaging spectrometer in the ocean remote sensor, the depolarizer
in front of the optical system must satisfy the high requirement. Based on the theory of matrix optics, Lyot
depolarizer is introduced. According to the numerical analysis, the relationship between the residual polarization and
the angle and thickness of the depolarizer is analyzed in the wide wavelength range. Combined with the residual
polarization and resolution requirement of the optical system, a depolarizer used in a broadband imaging spectrometer

is designed. With in the wavelength from 400 nm to 950 nm. when the spectral resolution is 4 nm, the residual
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polarizations of the depolarizer are less than 2% for arbitrary polarization of linear polarized.
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Fig.1 (a) Diagram of optics system and (b) structure diagram of Lyot depolarizer
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Fig. 2 Curves of residual polarization degree with crystal angle and thickness under different wavelengths. (a) 400 nm;

(b) 600 nm; (¢) 800 nm; (d) 950 nm
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Fig. 3 Curves between residual polarization degree

and crystal angle (d=12 mm)
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Fig. 4 Curves between residual polarization degree

and crystal thickness (§=2°)
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Table 1 Residual polarization degree of corresponding
emergent light for incident light with different

polarization direction

Wavelength /nm

Polarization state

400 600 800 950
0° 0.008  0.019  0.347  0.065
30° 0. 044 0.164 1. 237 1.726
45° 0.046  0.192 1.439 2.0
60° 0.037  0.169 1. 257 1.77
90° 0.008 0.019  0.347  0.065
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Table 2 Test results of residual polarization degree with
polarization direction of 0° and 45° for

incident light

Wavelength /nm

Polarization state

400 600 800 950
0° 0.02 0.03 0.12 0.76
45° 0.19 0.13 0.26 1.54
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