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We have been investigating applications of the level set-based topology optimization with
the boundary element method. In this study, to further enhance the applicability of the
method, we investigate a topological optimization method for wave scattering problems in
three-dimensional electromagnetics. Our objective is to maximize the intensity of electric
fields on preset observation points. To this end, we use the “topological derivative”, which
characterizes the sensitivity of the objective function when an infinitely small spherical
object appears. After validating the topological derivatives with approximated ones, we
show the efficiency of the proposed method with three kinds of numerical benchmarks.
Through these numerical experiments, we conclude that the topological optimization can
be applied to the scattering problems in electromagnetics.
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