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In the present research, a topology optimization scheme has been proposed to
design a vibration damping device based on the periodic structure. The boundary element method is
expected to be very useful in the topolo%y optimizations for wave scattering phenomena. However, the
eigenvalue problems originated from the formulation by BEM become nonlinear ones. Thus, in the present
study, SS method based on the contour integral defined on the complex plane for the wave numbers is
applied for eigenvalue calculations based on BEM. Also, rigorous topological derivatives for Helmholtz"®
equation and time-harmonic elastodynamic equation are obtained to use with the level set method for the
current topology optimization problems. The level set method is based on the level set function governed
by a evolution equation with source term corresponding to the above obtained topological derivative. The
effectiveness of the present approach has been demonstrated through numerical test examples.
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