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Abstract

Electromagnetic design problem are generically hard
nonlinear problems that are computationally expensive and
prone to getting trapped at low-quality optima. We
reformulate electromagnetic-design problems as
quadratically constrained quadratic programs (QCQPs). In
this formulation, Maxwell’s equations are replaced with a
set of real- and reactive-power conservation laws, which
enable identification of fundamental bounds across
geometric, frequency, and configuration degrees of
freedom. We show examples of fundamental limits for
perfect absorbers, multi-frequency reflectivity sensors, and
near-field radiative heat transfer.



