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Abstract: For the influence problem of the humidity on polarization transmission character under infrared
wavebands, this paper applies Monte Carlo simulation for the common carbonaceous aerosol particles
existing in nature. The influence of humidity on polarization transmission characteristics and polarization
character difference under infrared wavelengths is researched. The results indicate that the Degree of
Polarization (DOP), both linear and circular polarization, gradually rises with the increasing of humidity
in the short wave bands; In the medium wave bands, the DOP of them descends with the increasing of the
humidity; In long wave bands, the influence of relative humidity on DOP is minimal. To compare linear
polarization with circular polarization, we demonstrate that the latter always performs better than the
former in the short wave bands, whereas the former maintains its better polarization state. Therefore, in
infrared polarization applications these conclusions introduce a method for the wavelength selection,
humidity controlling and polarization state application.
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Table 1 Radius, reflective index of dry carbonaceous aerosol and water particle under different infrared wavelengths (unit: pm)

Wavelength o my mi My My

1. 06 0.37 1.75 0. 44 1. 326 4,18X10°8
2 0. 37 1.8 0.49 1. 306 1.1X107°
3 0. 37 1. 84 0. 54 1.371 0.272
4 0.37 1.92 0.58 1. 351 0. 0046
5 0. 37 1.97 0.6 1.325 0.0124
6 0.37 2.02 0.62 1. 265 0.107
7.2 0. 37 2.06 0. 65 1. 312 0.0321
8.2 0.37 2.13 0.68 1. 286 0.0351
9 0.37 2.17 0.7 1. 262 0. 0399
10 0. 37 2.21 0.72 1.218 0. 0508
11 0.37 2.23 0.73 1.153 0.0968

12.5 0. 37 2.27 0.75 1.123 0. 259
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