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Abstract

After a brief review of previous work based on the innovative methods of transformation optics, | will present
a new class of elliptic omnidirectional concentrators focusing light on a disk, a thin strip, or a rod. Our ray-
tracing and full-wave simulations of new elliptic designs show flawless focusing and absorbing performance
at complete acceptance angles. The study expands the theory of a circular omnidirectional concentrator—
an optical analog of a ‘black hole’—previously developed by our team and then experimentally
demonstrated in microwaves, at optical spectral bands, and in acoustics. A related study includes a gradient
nanofocusing hyperlens employing a cylindrical effective medium theory.

Then, the focus will be put on new approaches built on multiphysics and Al-driven computational
environments that give tighter integration between different phenomena involved in light-matter
interaction and offer a broader range of new modeling and inverse design opportunities. Existing challenges
and several specific research aims for future pursuit will also be outlined.
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