©
2016 2018

Broad-band reduction of the noise radiation from a panel based on the
optimization of periodic metamaterials
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We aimed to establish a design method that optimizes multiple eigenmodes of
a panel by using metamaterials to realize the broad-band reduction of the noise radiation from the
panel. The eigenmodes of the panel are each composed of only the wave propagating on the panel at a
specific angle, which is almost the same angle with multiple natural vibrations. Therefore, by
attaching an effective periodic structure only to waves of this angle, we showed how to make it
difficult for waves of angles forming multiple eigenmodes to propagate on the panel. As a result,
the vibrations of multiple eigenmodes can be simultaneously reduced, and the acoustic radiation
efficiency can also be controlled. Moreover, it was clarified that this effect is more emphasized by

incorporating the effect of "Mukuri™ which is known by the roaring dragon of Nikko Toshogu.
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