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Abstract: The excitation of surface plasmons (SPs), collective oscillation of conduction
electrons in nanostructures, can significantly redistribute photon, electron and heat
energy in time and space. By using plasmonic nanostructures, even the Raman spectra of
single molecules can be detected. We have made use of this ability, plasmon-enhanced
Raman spectroscopy (PERS) including SERS/TERS/SHINERS with ultra-high sensitivity has
been developed significantly. Recently we have extended PERS to another important
branch: plasmon-mediated chemical reactions (PMCR), which exhibit differences from,
and potential advantages over traditional photo-chemistry and thermal-chemistry. We
have tried to use the confined EM field and/or thermal field with sharp gradients in the
PMCR system to drive chemical reactions with unique characteristics.
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