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A numerical method for boundary value problems

for Helmholtz’ equation with partly defective unit of periodicity in 2D
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We present a numerical method for scattering problems associated with almost but not completely
periodic structures for Helmholtz’ equation in 2D. The solution process of this problem using the
Floquet transform requires the evaluation of an integral whose integrand depends on solutions of
certain periodic boundary value problems. We apply a periodic version of fast multipole method
to compute this integrand. The effectiveness of the proposed method is demonstrated with some
numerical examples.
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