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The capability to control light enables the manipulation and enhancement of light-matter 
interaction. Rationally designed nanostructures can function as optical antennas to control optical 
fields, and thereby enhance light-matter interaction, including nonlinear signal generation and 
chiroptical sensing. In this talk, I will present our recent progress in using smartly designed 
nanostructures to study the mechanism of nonlinear light-matter interaction, including 
Surface-enhanced coherent anti-Stokes Raman scattering (SE-CARS), second harmonic 
generation (SHG), and two-photon photoluminescence (TPPL) [1-2]. I will also talk about our 
recent results in nanostructure-enhanced chiroptical sensing, including broadband circular 
dichroism enhancement using 3D Archimedean spirals [3], enantioselective optical trapping [4], 
and a super-resolution chiral domain imaging modality, Chiral Structured illumination 
Microscopy [5-7]. In addition, I will also briefly cover our recent progress in the non-classical 
propagation behavior of extremely confined light [8]. 
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