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Abstract Taking Monte-Carlo method to simulate the aerosol aggregate particles and discussing the porosity
characteristics of aggregate particles, the effects of spatial shape and number of original particles on the porosity and
effective refractive index of aggregate particles are analyzed. According to the electrical structures of substance, the
aerosol aggregates particle are dispersed into a series of dipoles, and by discrete dipole approximation method, the
statistical average values of scattering, absorption and extinction cross sections of aerosol aggregate particles with
different porosities are obtained. The results show that the porosity of aerosol aggregate particles significantly
depends on the spatial shape and number of original particles of aerosol aggregate particles. The effective refractive
index, absorption, scattering and extinction cross section decrease with the porosity increasing. The findings can
provide a reference for a comprehensive understanding of the optical properties of aerosol particles, and for the
optical property of some coating materials by changing the porosity of aggregate particles in the coating material.
This affects the effective refractive index of the coating material so that the light scattering and absorption of the
coating material are changed.
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Fig. 1 Randomly oriented soot aerosol aggregate particles (M=64)
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Table 1 Statistical average of optical cross section of soot aerosol aggregate particles with different porosities

R,/pm P /% Re(me) ImGme) (Cea? /pm? (Cups) /pm® (Cex) /pm?
1. 5242 86. 87 1. 1854 0.0774 2.6600 3.3247 5.9847
1. 5505 87.53 1. 1756 0.0731 2.4338 3.1664 5.6002
1. 5837 88. 30 1.1643 0. 0681 2.0328 3.0206 5.0534
1. 6360 89.39 1. 1484 0.0611 1. 7825 2.7589 4.5414
1. 6702 90.02 1.1392 0.0571 1. 6259 2.5944 4.2203
1. 7343 91.09 1. 1238 0. 0505 1. 2215 2.3290 3.5505
1. 8158 92. 24 1.1074 0.0435 0.9941 2.0407 3.0348
1. 8956 93.18 1. 0940 0.0379 0.7518 1. 7871 2.5389
4 élﬂilj ib Light Scattering , 2007, 19(1) . 43~48
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