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In this paper, we propose a numerical method for calculating complex eigenvalues of

semi-infinite acoustic waveguides based on a finite element method and the Dirichlet-to-

Neumann (DtN) map. We first show that the DtN map is given by the transverse modal

expansion in a homogeneous waveguide with an arbitrary cross section. Subsequently, the

DtN map is incorporated into the variational equation of the Helmholtz equation, which

yields a nonlinear eigenvalue problem in terms of the complex frequency. We solve this

nonlinear eigenvalue problem using Sakurai—Sugiura method. Finally, we demonstrate

some numerical examples to verify the proposed method.
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