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Design theory for acoustic metamaterials based on transmission-line theory and
its applications to acoustic cloaks
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In this research, the design theory for acoustic metamaterials has been
proposed based on the transmission-line theory. The theory of the circuit model for electromagnetic
metamaterials has been extended to acoustic metamaterials, and correspondences between material
parameters and circuit parameters have been revealed. An acoustic carpet cloak for hiding an object
on a flat surface has been designed by using the circuit model, and its operations have been
confirmed by circuit simulations. Also, design formulas for acoustic metamaterials equivalent to the

circuit model have been derived, and an acoustic carpet cloak for hiding an object on a flat
surface has been designed as an example. Sound pressure level field distributions have been
calculated by using a COMSOL Multiphysics, and operations of the designed acoustic carpet cloak have
been shown from the calculated results. Therefore, the validity of the proposed design theory for
acoustic metamaterials can have been confirmed.
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