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NUMERICAL CALCULATIONS OF OPTICAL
EFFICIENCIES, LOCAL ELECTRIC FIELD AND

RADIATION PRESSURE OF POROUS DIELECTRIC
SPHERES

Dielectric spheres made of polymethylmethacrylate, polystyrene or silicon dioxide, with diameters ranging
from a few to several hundred nanometers, are commonly used as building-blocks of artificial opals or as
templates for inverse opals. In particular, porous silica spheres have also been proposed as substrates for metal
nanoparticles for SERS applications [1] . In this work, we have explored the effect of size and pore distribution
on the optical response of the spheres. We used the discrete dipole approximation model to study a sphere
with cylindrical mesopores. The diameter of the spheres was varied from 200 nm to 500 nm. A wavelength-
independent refractive index of 1.46 was employed. The simulated optical response was compared with that
obtained using effective medium theories. The radiation pressure on the spheres with different porosities is
shown. The behavior of the electric field inside the pores when the latter are occupied by air or water is
also shown. The results are of great importance for the applications of the dielectric spheres as gas sensors,
molecular sensors or carriers.
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