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Abstract

In this work, the transmission properties of acoustic wave through a two dimensional isotropic
zero-index metamaterial waveguide embedded with rectangular defects have been investigated. It
is well known that total transmission and total reflection of acoustic wave can be achieved by em-
bedding a proper defect with positive parameters into zero-index metamaterial. We have also
found that total transmission and total reflection of acoustic wave can also be achieved when mass
density and bulk modulus of defects are proper negative values simultaneously. Our results have
been verified by finite element simulations. In addition, the sound pressure field in the defect
presents different mode distributions when total transmission or total reflection occurs. In dis-
cussing several defects embedded into zero-index metamaterial, abnormal transmission occurs if
the parameters of each of the two defects are opposite to each other. Particularly, we make use of
two defects to achieve total transmission, while total reflection occurs when these two defects are
embedded into zero-index metamaterial individually. This interesting phenomenon can be poten-
tially applied in acoustic cloaking.
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Figure 1. Schematic drawing of a 2D waveguide structure.
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Figure 2. Snapshots of pressure field distributions in a zero-index acoustic metamaterial embedded with one rectangular de-
fect; (@) p,=-8p,; (b) p,=-13p,; () p,=-20p,; (d) p,=-37p,; (¢) The boundary of the defect is ideal rigid; (f)
The boundary of the defect is ideal soft
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Figure 3. Snapshots of pressure field distributions in a zero-index acoustic metamaterial embedded with two rectangular de-
fects; (a) One defect with p, =-8p, and the other one with p, =—-20p,; (b) One defect with p, =-13p, and the other
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Figure 4. Snapshots of pressure field distributions in a zero-index acoustic metamaterial embedded with; (a) one rectangular
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