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Molecular Nanoscopy Based Nanoparticles Mining

초록

In this talk, I am gonna outline my research on spectroscopic nanoimaging on
nanomaterials. To best probe the fundamental sciences within nanomaterials, my
research group develops advanced spectroscopic nanoimaging instruments and applies
those to nanomaterials. Representative outcomes are Nanogap-enhanced Raman
Scattering probes (NERS probes), hybrid UpConverting Nano Particles (UCNPs), and
recently developed photon Avalanching Nano Particles (ANPs).

These combinations provide us with unique access to physiochemical behavior at
critical length and time scales. For example, NERS probes exhibit > 109 amplification of
Raman scattered photon energy at the external plasmonic nanogap junction between
two plasmonic nanoparticles and 3-dimensional internal plasmonic nanogap junction
between plasmonic core nanoparticle and shell nanoparticle. Most recently, we have
discovered drastically amplifying upconverting nanoparticle(UCNPs), revealing tsunami-
like photon avalanching phenomena, named as Avalanching NanoParticles (ANPs).

I believe this general approach of spectroscopic nanoimaging on nanomaterials will
continuously produce further achievements in basic science point of view as well as
application area such as spectroscopic nanobio imaging, light energy harvesting in NIR
range, and highly sensitive broad band photonic sensors.
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