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TOPOLOGY OPTIMIZATION OF WAVEGUIDE
BASED ON TOPOLOGICAL PHONONIC CRYSTALS
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Phononic crystals consist of a periodic structure, and by designing the structure of the unit cell, it is
possible to control the propagation of acoustic/elastic waves within the crystal. Among them,
topologically protected edge modes have been observed to appear within the band gap in acoustic
valley-hall insulators with zigzag interface configurations under specific conditions. The challenge in
the design aspect for device implementation is the limited band structure design method to intentionally
induce edge modes at desired frequencies or modes. The objective of this study is to establish a band
structure design method that induces edge modes at specific frequency bands or modes by introducing a
structural optimization algorithm to the design of topological phononic crystals. In this study, we
demonstrated the effectiveness of the designed acoustic waveguide by maximizing the unit cell bandgap
through topology optimization.
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