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Optical characteristics of black carbon and
dust aerosols with HITRAN data
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(Lanzhou University, Lanzhou 730000, China)

Abstract: The numerical algorithm of Mie theory was realized in IDL. The scattering efficiency
and phase matrix elements of black carbon and dust aerosols at 400 nm and 860 nm wavelength
were calculated when their radius were 1 ym, 2.5 pm and 10 pm. The results show that the
optical characteristics of the black carbon and dust are significantly different, and both the
scattering efficiency and backward scattering of the dust are greater than those of the black

carbon. Since the lighting polarizations of the two aerosols are different at the sun light of

400 nm and 860 nm, both the aerosols can be distinguished with the characteristics.
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Fig.1 Real and imaginary parts of refractive index for black carbon and dust aerosols
(data from HITRAN 2004 database)
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Fig. 2 Variation of scattering efficiency (.. of black
carbon and dust aerosols with size parameter X

at wavelengths of 400 nm and 860 nm
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Fig. 3 Variation of scattering phase matrix elements of black carbon and dust particles with scattering angle

at 400 nm wavelength (particle radius = 1 um)
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Fig. 4 Variation of scattering phase matrix elements of black carbon and dust particles with scattering

angle at 400 nm wavelength (particle radius = 2.5 pm)
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Fig.5 Variation of scattering phase matrix elements of black carbon and dust particles with scattering

angle at 400 nm wavelength (particle radius =10 pm)
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Fig. 6 Variation of scattering phase matrix elements of black carbon and dust particles with scattering

angle at 860 nm wavelength (particle radius =1 pm)
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Fig. 7 Variation of scattering phase matrix elements of black carbon and dust particles with scattering
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Fig. 8 Variation of scattering phase matrix elements of black carbon and dust particles with scattering

angle at 860 nm wavelength (particle radius =10 pm)
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