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Solar Radiation Pressure on Water Cloud Particles

Rao Ruizhong
(Key Laboratory of Atmospheric Composition and Optical Radiation, Anhui Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences, Hefei, Anhui 230031, China)

Abstract The solar radiation pressure on water cloud particles is analyzed with Mie scattering theory and the two
stream radiative transfer method. It is found that this pressure can generally be some percents of the gravity on the
particle whose radius is less than 10 um, and that for a particle with radius about 0.3 pm, the pressure reaches the
maximum and can be some tens percents of the gravity. Therefore the solar radiation pressure must be taken into

consideration in the studies in cloud physics.
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Fig. 1 Upward, downward intensities of the diffuse radiation
and the directly-transferred solar irradiance in a plane-
parallel cloud
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Fig. 2 Cu» factor g and w as functions of A for
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Fig. 3 Ratio of the vertical component of solar radiation pressure and gravity as functions of the cloud particle radius and

the cosine of the solar zenith angle. (a) r; (b) po
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Fig. 4 Ratio of the vertical component of solar radiation pressure to gravity as functions of the optical thickness

7(0.5 pm) and the total optical thickness 7, (0.5 pm). (a) r; (b) ¢
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