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Abstract

Underpinning the experimental and translational activities of the Centre is a theory and
modelling program. The theory and modelling program explores all aspects of the interaction of light
with matter at the nanoscale. Our work spans nanophotonics, nonlinear plasmonics and
magneto-plasmonics, photo-acoustics, quantum optics, information theory, and ab initio techniques;
and I will cover some highlights and research directions in this talk.

Research into plasmonic nanoantennae is being driven by Ivan Maksymov. When integrated
with optical fibres, they give the opportunity for a novel photo-acoustic sensor. Daniel Drumm
heads up molecular modelling, and performs ab initio studies of molecular systems to aid in the
prediction of their optical response. Super-resolution imaging is one of the most important new
frontiers for bioimaging, but biological systems suffer from photo-induced damage. Our team is
working to understand optimal imaging protocols by applying information-theoretic techniques to
realistic biological settings. Related to this, we are also exploring quantum correlation imaging to
understand various tradeoffs in quantum-limited sensor integration.
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