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We investigate gigahertz acoustic metamaterials, extending them to the nanoscale
and thus facilitating the development of new nanoscale acoustic microscopies. The aim is to optically
generate coherent phonons with frequencies ~1-100 GHz and wavelengths down to ~100 nm in
nano-metamaterials to control bulk and surface acoustic waves on very short temporal (~1 ps) and spatial
(~20-50 nm) scales. Applications include solid-state super-lensing, extraordinary transmission, negative
refraction, surface acoustic wave cloaking, metamaterial resonators and hybrid opto-mechanical materials.
We concentrate on three main topics: 1. Design of GHz acoustic metamaterials, 2. GHz extraordinary
transmission, metamaterial resonators, and deep-sub-wavelength focusing, 3. Hybrid GHz opto-mechanical
metamaterials. During the course of this work a number of supplementary applications were conceived at
lower frequencies.
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