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When discussing the propagation of electromagnetic waves in metamaterials, which are
artificial heterogeneous media, it has been shown that at the effective level a spatially
nonlocal constitutive relation [1] linking the exciting electric field to the electric displace-
ment allows to describe the material properties better than the ordinary local constitutive
relation.

Here, taking spatially nonlocal effects into account means considering the impact of the
polarized electric field in the surrounding neighborhood of the observation point.

In this talk, we show that such nonlocal response for the electric field can be translated
to additional material parameters describing the effective medium by approximating the
response function [2, 3]. The improvement of the quality of the resulting model by these
effective material parameters can be quantified by measuring the difference between the
reflection and transmission coefficients obtained by the present approach and those ob-
tained numerically by fully solving the Maxwell system by the Fourier Modal Method.
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