OMEE-2017 = Section 3 » Nanoparticles, nano-ceramics and nano-composites We-P29

A Numerical Model of Light Propagation
in Porous Composite Structures
Nazariy Jaworski*, Nazariy Andrushchak*

CAD Department, Lviv Polytechnic National University, 12 S Bandery Str., Lviv, Ukraine
* nazariyjawor ski @gmail.com, nandrush@gmail.com

With development of nanotechnologies, an interest in development and investigation of
porous materials as the most promising materials in different areas of science is rapidly growing
[1]. The best way to find a set of effective physical characteristics of porous composite material
is a numerical simulation of corresponding physical processes in the structural model of that
material [2]. Such numerical models give the ability to take into account many microstructural
heterogeneities of complex porous composites that cannot be done in analytical models[3].

In order to build a complex porous composite model a microlevel cellular model with a
porous generation method based on Bezier curve generation was used [4]. The result of such
simulation is shown in Fig. 1. The proposed composite structure is described by representative
volume element that is a 3D matrix of scalar intensities, diapasons values of which describe
different composite components.

To smulate a light propagation in such model the numerical methods of solving
differential equationsthat are a mathematical model of physical process were used. For example,
a beam propagation method that was used for light propagation in complex porous structure of
composite is depicted in Fig 2.

Fig. 1. Example of porous composite structure Fig. 2. Example of light propagation process simulation
in porous composite structure

The results of such simulations can be used for effective refractive index calculation in
terms of reverse boundary problem solution. Besides, by using the proposed approach the
numerical model of finding the effective optical characteristics in porous matrix composites can
be built.
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