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Study on depolarizers applied for a grating spectrometer

Tan Ting’, Wu Tongzhou
(Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China )

Abstract: The image quality of the grating spectrometer is often affected by the polarization characteristics of
the incident light. In order to solve this problem, a depolarizer is usually added to the spectrometer to reduce the
polarization response of the instrument. The birefringence property of the crystalline material can produce a
depolarization effect on the optical principle, therefore it is often used to process into various types of
depolarizers. Based on the principle of the matrix optics, the Muller matrix and residual polarization theoretical
expression of a H-V depolarizer and a double Barbinet depolarizer were deeply discussed. The relationship among
residual polarization of a double Barbinet depolarizer and working wavelength, its wedge angle, entrance pupil
diameter and incident light polarization angle was given respectively. Based on these theories, a double Barbinet
depolarizer applied for a grating spectrometer was developed. It could be obtained by calculation that when the
wedge angle and the pupil diameter of the double Barbinet depolarizer was 0.6° and 20.6 mm respectively, the
residual polarization of the depolarizer was better than 3% in the wavelength range of 0.4-0.9 pum. What’s more,
the double image distance met the application requirements, so it can be widely used in engineering practice.
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Fig.1 Structure of H-V depolarizer
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Tab.1 Polarization degrees of a H-V depolarizer

Types of incident light Stokes expression of incident light Stokes expression of output light DOP
Horizontal-linear polarized light (1,1,0,0) (1,1,0,0) 1
Vertical-linear polarized light (1,-1,0,0) (1,-1,0,0) 1
45° linear-polarized light (1,0,1,0) (1,0, n,0) n
—45° linear-polarized light (1,0,-1,0)’ (1,0,— n,0)’ n
Left-rotated circular-polarized light (1,0,0,1)’ (1,0, 0, %) n
Right-rotated circular-polarized light (1,0,0,-1)’ (1,0, 0, —n)' n
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Fig.3 Structure of double Barbinet depolarizer
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Fig.4 Relationship between residual polarization degree and wavelength
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Fig.6 Relationship between residual polarization degree and radius
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Fig.8 Real object and measured polarization sensitivity of depolarizer
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Tab.2 Imaging separation of different wavelengths

Wavelength/nm [ne-n,| HV_s/um DB_s/um
400 0.009 562 1 7.450 01 25.435 88
500 0.009 259 5 7.214 25 24.631 00
600 0.009 092 9 7.084 40 24.187 65
700 0.008 984 1 6.999 61 23.898 18
800 0.008 903 0 6.936 50 23.682 68
900 0.008 836 2 6.884 43 23.504 93
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