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Fast computation and visualization software for water-drop cloud phase functions
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1 Introduction
Such optical phenomena like rainbows, glories and coronas arise due to the nature of the light scattering by water drops. It is known that such optical phenomena are explained by the general Mie theory, which gives an analytical solution of Maxwell's equations for electromagnetic radiation scattering by spherical particles with a size close to the wavelength [1]. Analysis of cloud phase functions allows one to draw conclusions about the appearance of such optical phenomena [2].
This paper deals with the development of the software that allows one to compute, based on the Mie scattering theory [3], phase functions of visible radiation in polydisperse media consisting of spherical particles. This software also makes possible to perform computer visualization of such optical phenomena as rainbows, glories and coronas. High performance and computational accuracy of the algorithm are provided by the use of a large array of data preliminarily calculated for monodisperse media, and integrating over high-order quadrature Newton-Cotes formulas [4]. The software has the interactive user interface which allows one to design particle size distributions for calculating phase functions.
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