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Light Scattering Measurement of Atmospheric Aerosols and Molecules
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Lidar observation has widely been used for detecting atmospheric aerosols and molecules through the
monitoring of backscattering signals. In this review, we describe the fundamental mechanism of the inter-
action of these atmospheric particles with laser beams propagating through the atmosphere. The basic
equations of both Rayleigh scattering of air molecules and Mie scattering of aerosol particles are consid-

ered, with attention to the lidar applications.
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Fig. 1 Definition of scattering angle, 6.
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Fig. 2 Wavelength dependence of the extinction coefficient of var-
ious atmospheric components simulated at the surface
level.
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Fig. 3 Plot of Q. as a function of size parameter, x, for ammo-
nium sulfate, water, and soot aerosols.
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Table 2 Size distribution parameters and complex refractive index

assumed for representative aerosol models™.
n;, R;, logo; Ref. Index
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i=2 66.6 0.133 0.21 1.40-0.00017
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i=2 147 0.0269 0.557 1.55-0.003:
i=3 1990 0.0419 0.266
Urban
i=1 99300 0.00651 0.245
i=2 1110 0.00714 0.666 1.51-0.017i
i=3 36400 0.0248 0.337
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Fig.4 Size distributions of typical acrosol models: (a) number
size distribution and (b) area size distribution.
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Fig. 6 Scattering-angle dependence of the phase functions for typ-
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