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Fusing nanomaterials and strong electric field nonlinear optics for new advances
in photonics
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By combining materials science - specifically the unique electronic states
of solid-state crystals and nanomaterials - with cutting-edge laser technology, we have promoted
research that deepens our understanding of high-field nonlinear photophysics and photonics. We have
observed high-order harmonic generation from semiconductor nanocrystals, controlled electronic
motion and optical transitions using laser-induced electric and magnetic fields, developed methods
for observing electronic states in solids, and discovered quantum cooperative effects in
electronically coupled nanocrystal thin films. We advanced fundamental optical science and
technology for the next generation of photonics.
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