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The goal of this newly proposed IRG is to understand, create, and harness exceptionally
strong lightmatter interactions for scientific discoveries and future photonic information
processing technologies. To date, optical information processing has been limited by
typically weak photonphoton interactions; this IRG aims to generate orders-of-magnitude
enhancements in light-matter interactions, and hence light-light coupling mediated by
these interactions. Our strategy is to unite materials and photonics expertise to develop new
“structured materials,” consisting of thin-film heterostructures designed to provide unique
optical properties which are then sculpted – sometimes in non-intuitive ways – to control
light-matter interactions down to the nanoscale. If successful, this research will enable new,
small-footprint optical information- processing platforms capable of operating at high
speeds, with extremely high efficiency, at low power, and in some cases, in advanced
quantum technologies.
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