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Scattering of Particles in the Atmosphere and their
Influence on Celestial Polarization Patterns

Wu Lianghai Gao Jun Fan Zhiguo He Junjun
(School of Computer and Information , Hefei University of Technology. Hefei, Anhui 230009, China)

Abstract Scattering and polarization properties of particles, such as O, , N, , CO,, water droplets and aerosol, were
analyzed by the Mie scattering theory. The theoretical skylight polarization patterns were simulated with different
particles and analyzed by making comparisons with real-time measured results. Systematic theoretical studies on the
particle’s scattering and their influence on celestial polarization patterns were performed. The absorption and
scattering coefficients of different particles were diagnosed with different sizes and complex refractive indices. also
were the polarization degree and intensity with different scattering angles. Through the comparisons between
measured results and theoretical models determined by gaseous and non-gaseous particles, the conclusion was got that
the celestial skylight polarization patterns were mainly decided by gaseous particles while the appearance of neutral
point near horizon and the attenuation of polarization degree at low sun elevation were induced by non-gaseous ones.
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Fig. 1 Light scattering by atmospheric particle
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Table 1 Q... and Q. of particles with typical sizes

. 1.5+10.5 1.5+10. 12 1. 5+10. 041 1.5+10. 01
Radius /pm
Qua Qs Qi Qubs Qi Qubs Qua Qune
0.1120 2.3X107° 0.0083 1.15X107 6.86X107" 1.14X107Y 1.67X107*" 1.14X107? 1.67X107°
0. 2800 0.0029 0. 2877 0.0014 0.0239 0.0014 0. 0058 0.0014 0. 0006
0. 5600 0.0452 0.6192 0.0230 0.0532 0.0229 0.0130 0.0229 0.0013
0. 8400 0.1928 0. 9480 0.1117 0.0911 0.1125 0.0225 0.1129 0.0023
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Fig. 3 Scattering and polarization properties of non-gaseous particles. (a) Variation trends of Q. and Q.. of particles with

different size, (b) intensity and degree of polarization of water droplet’ s scattering light, (c¢) intensity and
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Fig. 4 Measured skylight polarization patterns and corresponding celestial simulated result. (a) Measured zenith area, (b)

measured horizontal area, (c¢) simulated result of gaseous particles only, (d) simulated result of gaseous and non-

gaseous particles
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