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Research and Accuracy Verification of Linear Polarization
Measurement Technology Based on Spectral Modulation

Shi jingjing"?, Hu Yadong”, Li Mengfan®, Liu Wuhao"?, Hong Jin"*
' School of Environmental Science and Optoelectronic Technology, University of Science and Technology of China,
Hefei, Anhwi 230026, China;
? Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei, Anhui 230031, China

Abstract The linear polarization measurement technology based on spectral modulation can modulate the
polarization information of incident light to the spectral dimension through the spectral modulation module. The
spectral modulation module is composed of a achromatic quarter-wave plate, a multiple-order wave plate and a
polarization beam splitter, which can obtain the linear polarization and spectral information of the target in a single
measurement. With the combination of modulation module and grating spectrometer, a dual-channel polarization
measurement system is designed. The polarization measurement model of the system is derived, the influence of
spectral broadening on the modulation spectrum is analyzed, and the partial periodic least squares curve fitting
method is used to demodulate the polarization information. Moreover, a test device is built to verify the performance
of the measurement system. First, the complete linear polarization light is used to calibrate the retardation of the
multiple-order wave plate and the polarimetric efficiency of the system. Then, the polarization measurement
accuracy of the system is verified by using the variable polarization light source. The experimental results show that
maximum absolute deviation between the theoretical value and the measured value of degree of linear polarization of
the variable polarization light source is 1.11%, and the maximum deviation of angle of linear polarization is 0. 7°,
which means the proposed system has high polarization measurement accuracy.
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Fig. 12 Experiment site for polarization measurement accuracy verification of system
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