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The influence of aerosol concentration on the transmission characteristics
of polarized light

XUAN Jiannan , SUI Chenghua . YAN Bo
(College of Science, Zhejiang University of Technology. Hangzhou. 310023, China)

Abstract: This paper used smoke to simulate specific aerosol environment. Based on Mie's
theory and Stokes vector, two-ray-path detector explored the change of the polarization state
when the different polarized light passed the smoke. There were many factors including the
atmospheric aerosol composition, concentration, particle size and the wavelength and
polarization state of light source. Mainly the aerosol concentration and light source
configuration were studied and measured. The results show that the different mass
concentration of the smoke cannot change the horizontal linear polarization state. Degree of
polarization of 45° linear polarized light and circular polarized light decreases with the increase
of mass concentration of smoke. The change trend of degree of polarization on 460 nm
wavelength is similar with that on 556 nm.
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Fig.1 Measurement device diagram
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Tab. 4 The change of the Stokes vector in the different

concentration of the smoke with 45° concentration of the smoke with 0°
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0 1.000 —0.221 0.973 —0.058 0.999 0.008 1.000 0.996 0.103 —0.093 1.005 0.008

2.00X107* 1.000 —0.219 0.925 —0.063 0.954 0.008 2.00X107* 1.000 0.981 0.082 —0.172 1.000 0.008
4.00X107* 1.000 —0.189 0.919 —0.072 0.940 0.007 4.00X107* 1.000 0.979 0.102 —0.158 0.997 0.007
6.00X107* 1.000 —0.166 0.871 0.009 0.886 0.009 6.00X107* 1.000 0.977 0.128 —0.064 0.988 0.009
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Fig. 2 The change of DOP in the different smoke with
three kinds of polarized light (460 nm)
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Tab. 6 The change of the Stokes vector in the
different concentration of the smoke with 45°

polarized light (556 nm)
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0 1.000 —0.211 0.974 0.084 1.000 0.008
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