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Light Extinction Properties of Marine Aerosol Particles in
Internal Mixing State
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(Center for Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences,
Hefei 230031, China)

Abstract: Using Mie theory and the concentrically coated sphere model, light extinction properties of marine
aerosol particles in internal mixing state were analyzed. The validity of equivalent refractive index for describing
the internal mixture of aerosol particles with different complex refractive indexes was also discussed. For
monodispersions, the equivalence of extinction efficiency is stable in Rayleigh scattering’s range and geometrical
optics’ range at different mixture ratios, and the equivalence is poor in the range of Mie scattering. However,
for polydispersions, the equivalence of extinction cross section is perfect at different mixture ratios. Therefore,
we can obtain the equivalent refractive indexes of marine aerosol particles in internal mixing state and calculate
extinction properties.
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Fig.2 The variation of equivalent refractive index’s real part (a) and relative difference of extinction

efficiency (b) with size parameters at four different mixture ratios
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Table 1 Equivalent refractive index’s real part and

relative difference of extinction cross section at four

different mixture ratios

Mixture ratios: f 099 09 0.5 0.1
Real part: 72 1.50 1.48 1.40 1.34

Error: ec, (%) 095 2.64 1.07 9.17
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