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Acoustic metamaterials are structural materials that exhibit physical
properties at specific frequencies, which are not exhibited by natural materials, for acoustic
propagation phenomena. Various high-performance acoustic devices such as acoustic hyperlenses,
acoustic flat lenses, and acoustic waveguides can be developed using acoustic metamaterials.
However, design methods for acoustic metamaterials have not yet been established.

In this research, we developed a structure design method based on topology optimization in order
to develop a consistent structure design method for acoustic metamaterials and device structures
using such metamaterials to solve the above-mentioned problems. That is, based on the topology
optimization, we developed a methodology to design metamaterial structures usin% a high-frequency
homogenization method. we also developed a multi-scale structure design method for acoustic
metamaterials and acoustic devices.
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