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A non-uniform dielectric material with a translational invariance in space is a photonic
crystal. By creating an ad-hoc defect to break that order locally, it allows to control the
propagation of an electromagnetic wave.

We have extended a numerical approach which allows the simulation of the behavior of
bi-dimensional photonic-crystals, with or without defects, through the plane wave
expansion method. The numerical code has been optimized to improve the numerical
convergence in getting the results, thanks to a correct implementation of the Fourier
series of the product of functions with complementary discontinuities'.

In fact, to increase the numerical convergence, one has to consider the physical continuity
of the electric field components of the electromagnetic wave in each boundary between
different dielectric materials™ .

That improvement could be useful to face the simulation of dielectric crystals with a
particular property (for example with extremely flat bands). A potential application
could be the simulation of bi-dimensional photonic-crystals with linear defect embedded
in waveguide structures, which are interesting as photonic biosensors due to their
enhanced sensitivity to refractive index alterations induced by bio-molecules.
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