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Abstract Numerical simulation of particle scattering was realized using the continued fraction recursion method based on Mie
scattering theory. An easy numerical simulation method was obtained by the aid of special function library in the Mie scattering
theory, improving the computing speed. The extinction coefficient was obtained by numerical simulation with a different refractive
index variation of particle diameters. The result revealed that light scattering effects of particles with different refractive index were
similar to those of water and dust, when the particles” diameter is larger than a certain value. The light scattering experiment of
aerosols in the atmosphere was simulated using hydrosol, while the dust samples collected in different areas were used as particles.
Light scattering data of the dust sample at different wavelengths and different concentrations were obtained and compared with those
of Si0, particles whose diameter is 400 nm. Three wavelength method was used to obtain an average particle size of the sample,
which is verified by SiO, particles’ experiment results. Using the average particle sizes of each sample, the relationships between
particle concentration and light intensity variation were simulated according to the law of extinction. The experimental results are
consistent with those obtained theoretically. It provides a good theoretical basis for measuring the concentration of particles in the air.
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Fig. 2 Light dissipation coefficient varying with particle size
under different index of refraction
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Fig. 4 Particle size measurement of SiO. microspheres
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