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Study of acoustic metamaterial with negative density and negative bulk modulus
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In this study the characteristics of sound wave propagation in waveguide with an a
rray of coupled-Helmholtz resonators and that of connected acoustic pipe were investigated with numerical
simulation by finite element method. In the result, it was found that the coupled-Helmholtz resonator has
two resonant modes in which two resonators oscillate in the same phase and the reverse phase each other, w
hile the connected acoustic pipe has open-pipe resonant mode and closed-pipe resonant mode. In transmissio
n spectra of sound wave in waveguide with an array of these units, several forbidden bands due to the eige

nmode of each unit and periodicity of the system were obtained.
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