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Abstract- Nano-manufacturing and the "smart” assembly of nanomaterials bring enormous
functionalities to the nanoscale because materials act as geometries for light. In this talk, I will
discuss record devices that we have recently demonstrated including the first topological laser, the
first bound state in the continuum laser, a laser that can emit light with arbitrary orbital angular
momenta in wavelength-scale structures. | will also discuss how sub-wavelength nanostructures
enable broadband negative index metamaterials, record-breaking exceptional-points nano-
sensors by complex mode coupling, as well as Berry phase enabled topological metasurfaces.
While most of these devices have been demonstrated by top-down nano-manufacturing, prospects
for bottom-up nanomanufacturing will be quickly discussed.
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