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Using phonons instead of photons to interrogate a specimen provides many advantages. For
example, in materials such as biological tissue and metals, the sound is capable of travelling much
longer distances than light, and consequently is a ubiquitous tool for performing non-destructive
evaluations in biomedical and industrial engineering applications. From the perspective of
imaging, the acoustic analogue of the index of refraction, acoustic impedance, provides significant
elastic contrast in low-optical-contrast materials. In particular, the generation and detection of
gigahertz frequencies of ultrasound allow nanometre-scale axial measurements to be made. In this
talk, I will discuss our research group's utilisation and manipulation of gigahertz frequency
phonons in the context of biological imaging and material/structure characterisation. We have
developed a range of opto-acoustic transducers which are capable of: ultrasonically imaging
living cells in three dimensions, characterising and super-localising metallic nano-particles,
characterising sub-micron polymer thin films, and even performing spectroscopic measurements
from the tip of a single-mode optical fibre.
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