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In this study, new topology optimization methods for open resonators,
achieving broad technological advancements including efficient calculation of eigenfrequencies and
modes, precise eigenvalue calculations for acoustic resonance problems, smooth representation of
microstructures in photonic structures using isogeometric boundary element methods, implementation
of special functions in metamaterial slabs, and the development of new optimization schemes for
acoustic waveguides. Moreover, strict volume constraints and extended topological derivative
formulations to nonlinear boundary conditions are investigated. These results aim to significantly
reduce computational costs and strictly adhere to physical constraints, playing a crucial role in
the design of advanced materials and devices for realizing new functionalities in phononic
structures.
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