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Analysis of the polarization degree of laser radiation side-scattered by
randomly distributed particles
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Abstract: In order to study the polarization property ol a laser radiation side-scattered by randomly distributed particles in
different diameters, various concentrations of suspending liquid , consisting of distilled water and particles in diameters of 0. 22pm
or 0. 494 m, was served as the scattering medium. Through theoretical analysis and experiments,the data of polarization degree in
different depths and at different angles scattered by 0.22pum particles were acquired, and the data ol horizontal polarization and
vertical polarization scattered by 0.22um and 0. 494p\particles in three different concentralions of suspending liquid were also
obtained respectively. The experiment results show MHal the de-polarization ol radiation side-scattered by the particles is very
sensitive to the variation ol the diameters of the particles,i. e. ,the horizontal polarization degree of the radiation scattered by the
particles in smaller diameters is much higher than that scattered by the particles in larger diameters. However, it is inverse for the
vertical polarization degree. The result is helpful to test the diameter of particles under the condition of multiple particles
(especially for the partictes’diameter less than 1pm).
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Fig.1 Geomelry expression of classic scatteting
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Fig.2 Experimental setup
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Table 1  Polarization degree of the side-scattered intensity in different depth and at different angles(for 0.22m particles with mass fraction of 0. 000025 )

angle/ (°) polarization degree/ (°)
90 0.8868 0.8775 0.8585 0.8351 0. 8280 0.8181 0. 8000 0.7949
75 0.8914 0.8811 0.8654 0.8340 0.8199 0.8222 0.8034 0.7953
60 0.8953 0. 8902 0.8742 0. 8500 0.8442 0. 8400 0.8285 0.8210
45 0. 8965 0. 8982 0.8727 0. 8621 0.8397 0.8571 0. 8369 0.8432
30 0.9000 0.9118 0.8888 0.8789 0. 8666 0. 8666 0. 8521 0. 8425
15 0.8972 0.9257 0.8948 0.8818 0. 8816 0.8818 0.8815 0.8678

depth/em 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
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Table 2 Horizontal polarization degree of scattered radiation ( for 0. 22um

particles with three mass fractions)

angle/ () polarization degree/( °)
90 0.827 0.892 0.927
75 0.8308 0.8882 0.9278
60 0.835 0.895 0.929
45 0.8523 0.9111 0.9310
30 0. 8466 0.9161 0.9333
15 0.8610 0.9273 0.9372

mass fraction  0.000125 0.00005 0.000025

Table 3  Horizontal polarization degree of scattered radiation ( for 0. 494 m

particles with three mass fractions)

angle/(°) polarization degree/( °)
90 0.5204 0.6727 0.7392
75 0.5071 0.6758 0.7524
60 0.5268 0.6822 0.7585
45 0.5192 0.7354 0.8092
30 0.5370 0.7432 0.8322
15 0.5728 0.7920 0.8988
mass fraction 0.000125 0. 00005 0.000025

Table 4  Vertical polarization degree of scattered radiation ( for 0. 22pum par-

ticles with three mass fractions )

angle/(°) polarizalion degree/ (°)
90 0.010 0.011 0.025
75 0.0158 0.0158 0.0361
60 0.038 0.032 0/079
45 0.0825 0. 1379 0. 666
30 0.2187 0.3055 0.3506
15 0.5630 0.6417 0.7112

mass fraction 0.000125 0. 00005 0. 000025

Table 5 Vertical polarization degree of scattered radiation ( for 0. 494m

particles with three mass fractions)

angle/(°) polarization degree/ ( °)
90 0.0032 0.0910 0.1200
75 0.0046 0.1011 0.3253
60 0.1620 0.2610 0.4827
45 0.3242 0.4871 0. 6969
30 0.6527 0.7433 0.8684
15 0. 8966 0.9303 0.9690
mass fraction 0.000125 0.00005 0.000025
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