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Simulation of a Slab of Random Particulate Sumitomo Chemical Co., Ltd.

Medium Containing Metal Clusters IT-Related Chemicals Research Laboratory
Saswatee BANERJEE

Kiyoharu NAKATSUKA

We discuss a simulation method to compute the collimated or the angle-dependent diffuse reflection and trans-
mission of a dielectric slab containing randomly distributed dielectric or metal inclusions. The illumination can ei-
ther be coherent, incoherent or partially coherent. We solve a multiflux formulation of the scalar radiative transfer
equation (SRTE) for the purpose. The scattering and extinction cross-sections and the phase function of a single
spherical inclusion are computed using Mie analytical theory. In the case of non-spherical scattering centres, we
compute the scattering characteristics using a three dimensional finite-difference time-domain (FDTD) method
and a near-to-far field transformation integral. For metal inclusions, a recursive convolution FDTD that implements
a 1st order Drude model is used. The near-to-far field transformation is achieved by numerically implementing the
well-known Rayleigh-Sommerfeld integral for the propagation of the scalar field components. The simulation
method can be used to investigate various nano-structured devices made from composite media for novel optical

properties.
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BEEEM shows the comparison between the com-
puted and measured angular spectra of
diffuse transmittance of a slab, containing
monodisperse spherical inclusions of
radius 1.5pm as a function of viewing
angles.
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BT The cross-sections of a cluster in three orthogonal planes;
a) xy-plane, b) yz-plane, ¢) zx-plane. Black dots show the positions of inclusions.
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045 — &6 Diffuse Reflection for an MGT cluster
=< Diffuse Reflection for an FDTD cluster
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BEEEN Diffuse reflectance spectra of a slab of a
composite medium computed using the
SRTE; 1) individual scattering centre is a
sphere of effective refractive index com-
puted using MGT and the corresponding
scattering characteristics are computed
using Mie theory, 2) individual scattering
centre is a cluster, corresponding scatter-
ing characteristics are computed using the
FDTD and the near-to-far field transforma-
tion integral.
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