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Abstract: Light matter interaction can provide rich compositional information from various types of
samples in a non-invasive fashion. Our laboratory has developed a broad range of opto-analytical
sensing, imaging and stimulation (OASIS) technologies with core innovations in nanomaterials, device,
and instrumentation. In this talk, | will first report our work in spectroscopic sensing and imaging using
various light-matter interactions as contrast mechanisms. | will then report a novel class of nanoporous
plasmonic sensors for ultrasensitive molecular sensing — in some cases at the single molecule level. |
will discuss their potential uses in biomedical and environmental applications. Next, | will present a novel
multi-modal neural probe designed for optical stimulation and in situ electrophysiology. | will close by
mentioning our recent exciting journey with DotLens Smartphone Microscopy in terms of the invention
and potential impact in formal and informal K-12 STEM education, citizen science, as well as other
practical and research applications.
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