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Using acoustic metamaterials, we design and investigate two kinds of novel acoustic devices: two-dimensional acoustic superscatterers and two-dimensional novel acoustic cloak that can cloak "external" objects. In acoustic superscatterers, metamaterial layers are used to enhance their acoustic scattering cross section substantially. In our design of novel aoustic cloak, the cloaked objects can be placed outside the cloak, conquering the drawback of existing designs, namely the cloaked objects have to be “deafened”, by allowing receival of incoming waves by the cloaked objects. The crucial material parameters of the metametarial layers are deduced by coordinate transformation method, and the whole designs are verified by finite element simulations.
