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Numerical simulation of light scattering from small particles
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Abstract: Light scattering measurement technology based on the classical Mie theory is widely
used in the measurement of particle diameter and particle density measurement. The
characteristics of light scattering {from spherical particles in aerosol are analyzed with a numerical
calculation method based on the classical Mie theory and discrete-dipole approximation (DDA)
theory respectively. A numerical calculation method for intensity function and polarization ratio
of the collimated incident beam scattered by small particles is given. The 3D graph for variation
of the intensity function and polarization ratio with the relative physical parameters was obtained
for the research of small particle scattering. The calculation results show that the results
obtained by two methods based on DDA theory or classical Mie theory differ slightly when
dimension parameter x< 4, and the results differ greatly along with the increase of dimension
parameters. In comparison with the classical Mie theory, the DDA theory has greater potential
in application since it may solve particle scattering problem for different shapes of particles.
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Table 1 Relevant parameters used in numerical compu-

tation of sphere particle with DDA

x m 3D
4 1.5+0.57t 10,10,10 522 1. 00e—5
7 1.540.571 10,10,10 522 1.00e—5
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Fig. 1 Parallel scattered irradiance
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Fig. 2 Perpendicular scattered irradiance
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Fig. 3 Total scattered irradiance
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Fig. 5 Total scattered intensity
30
251 _]I\)/IS theory
wom DDA
201 2nalrA=7
S 15k m=1.5+0.571
Eﬁ or
05
ok
05 -
0 20 40 60 80 100 120 140 160 180

Scattering angle 0/(°)

6

Fig. 6 Total scattered intensity
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