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Theoretical derivation and numerical analysis for droplet’ s boundary diffraction
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Abstract. To study the microphysical characteristics of clouds and precipitation, theoretical boundary diffraction field was
derived according to Young’ s boundary diffraction theory and diffraction field distributions were established under exposure of
point light source on the optical axis and parallel monochromatic light with the Fraunhofer approximation, the boundary diffraction
field of droplet under exposure of monochromatic paraliel light was simulated with MATHEMATICA and MATLAB. Furthermore,
the effect of boundary diffraction on droplet detection was analyzed and accordingly a threshold change solution was put forward.

It is concluded that diffraction by an aperture is addition of geometric projection and boundary diffraction, boundary diffraction is

November,2011

caused by non-uniformity of particles’ edge, varying with size and shape. It is meaningful for the detection of droplets.
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Fig. 1 Scheme of the boundary diffraction derivation
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Fig.2  Scheme of boundary diffraction under exposure of axial point light
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Fig.3 Droplet’ s boundary diffraction 3-D mode distribution and diffraction
pattern

a,b—r =0. 14mm sphere droplet ¢,d—ae =2mm,b =0.78a ellip-
soid droplet
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Fig. 4 Scheme of droplet detection principle

a—detection principle b—geometric image c—image with boundary dif-
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