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Abstract :

Advances and application of inverse design techniques in
electromagnetism are pushing photonic device performance to new
limits, paving the way for new types of light-matter interactions. In this
talk, | will describe a general framework, based on Lagrange duality,
for computing physical bounds on nanophotonic devices.
Complementing structural optimization or "inverse design", the
approach exploits a hierarchy of energy-conservation constraints
which provides systematic and geometry-agnostic control over the
spatial extent of local violations of physics, and can also be used to
obtain optimal nanostructures. We present representative examples,
including bounds on metasurface scattering cross sections, thermal
radiation, and field transformations.
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Frederick A. Howes Award in Computational Science. When he is not
playing with photons, he can be found in a superposition of dancing
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