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Calculation of Optical Properties of Water Droplets with Equal Volume
and Different Aspect Ratios

JIANG Jiali, ZHANG Jiangi, MA Xiangchao
(School of Physics and Optoelectronic Engineering, Xidian University, Xi’an 710071, China)

Abstract: To study the influence of the asphericity degree on droplet particles optical properties in
different gravity fields, the optical properties of water droplet with equal volume and different aspect ratios
in the wavelength between 3.0 um and 5.0 um were calculated. It was found that although the changing
trend of the optical properties of the water droplets with wavelength is very similar, their specific values
significantly depend on the spatial orientation and the asphericity degree of water droplets. In general, the
absorption cross section of water droplets strongly depends on its aspect ratio only when the azimuth angle
@ is small and the wavelength is short. In contrast, the scattering cross section, asymmetry factor, and

scattering phase function depend on the aspect ratio of water droplets at any azimuth angle and wavelength.

Therefore, because the optical properties are strongly dependent on the aspect ratio of the droplet particles,
the radiation transmission properties of fog composed of water droplets should exhibit different results in
different gravitational fields.
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Table 1 Particle model parameters

£ 2a/d 2b/d 2c/d

1 53.460 53.460 53.460
0.9 57.350 51.615 51.615
0.8 62.035 49.628 49.628
0.7 67.810 47.467 47.467
0.6 75.150 45.090 45.090
0.5 84.864 42431 42.431
0.4 98.475 39.390 39.390
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Table 2 Refractive index of water droplets
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Fig.2 Absorption cross section of water droplets with equal volume and different aspect ratios
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Scattering cross section of water droplets with equal volume and different aspect ratios
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Fig.4 Asymmetry factor of water droplets with equal volume and different aspect ratios
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Fig.5 Scattering phase function of water droplets with equal volume and different aspect ratios when A=3.0 um
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Fig.6  Calculation results of optical properties of water droplets with equal volume and different aspect ratios after averaging the
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Fig.7 Scattering phase function of water droplets with equal volume and different aspect ratios after averaging the orientation
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