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Hygroscopic Aerosol Particles
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Huang Yinbo Fan Chengyu Qiao Chunhong

Abstract By means of the Mie scattering theory, the absorption efficiency factor and other optical factors of
hygroscopic aerosol made of NaCl and H,O as well as (NH,),S0O, and H,O which are set as the typical example are
calculated, and the equivalent absorption coefficients with time of them are analyzed. The influence on the equivalent
absorption coefficient when ignoring the energy absorbed by particles themselves is analyzed and the relative error of
the equivalent absorption coefficient considering and ignoring the energy absorbed by the particles themselves is
234.7% and 255.2% at the time 1 ps. and the influence of different relative humidities and wavelengths on it is
discussed. The relative errors of the results calculated by an uniformly mixed model are discussed, and the relative
errors of the real results and calculated results are maximum at the time 1 ps which are less than 3.62% and 7.07% ,
respectively.
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Table 1 Densities, specific heat capacities and complex refractive indices of different particles of aerosols

Density / Specific heat Complex refractive index
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Fig. 1 Absorption coefficients and equivalent absorption coefficients of (a) NaCl and (b) (NH,), S0, irradiated
at wavelength of 10. 6 um and Ry of 90%
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Fig. 2 Equivalent absorption coefficients of aerosols made of (a) NaCl and H,O and (b) (NH,),SO, and H,O

irradiated at 3. 75 pm of four different relative humilities
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Fig.3 (a) Real and (b) imaginary parts of refractive indices of two different aerosols corresponding to

different relative humidities
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Table 2 Complex refractive indices of aerosol particles of different relative humidities
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Fig. 4 Equivalent absorption coefficients of aerosols made of (a) NaCl and H,O and (b) (NH,),SO, and H,O

irradiated at different wavelengths
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Table 3 Complex refractive indices of two different aerosols irradiated at four different wavelengths

Wavelengths 0.55 pm 1.06 pm 3.75 pm 10.6 pm
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Fig. 5 Relative errors of equivalent absorption coefficient
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