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Accelerating photonic inverse design
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"Inverse design" is the technique of using large-scale optimization (over thousands or even
millions of parameters) to allow the computer to "discover" the best arrangement of materials
for a given application, often leading to non-intuitive freeform geometries. In contrast to
machine learning, this is typically model-driven optimization, based on accurate first-
principles physics simulations, rather than data-driven. However, there are many problems
for which simply plugging the most straightforward computational model into an optimization
algorithm yields an intractable problem, and non-obvious transformations are required to
obtain a good solution with reasonable effort. We illustrate these ideas with several design
problems from photonics, including incoherent emission, laser optimization, and the design of

optical filters.
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