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First, we proposed a new fast algorithm for the time-domain boundary element
method (TDBEM) for three-dimensional electromagnetic wave scattering problems, assuming that a
scatterer is a perfect conductor. We succeeded in significantly reducing the computation time and
required amount of memory. Next, we parallelized the developed fast TDBEM program with both OpenMPI
and OpenMP for a memory distributed computing environment (actually, a PC cluster). Although the
parallelization efficiency remains at 50% at most, it can be said that it was successful in
distributing the required memory. Finally, we succeeded in deriving a shape derivative suitable for
the TDBEM based on the surface current density and then realized the gradient-based shape
optimization method.
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