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ABSTRACT 
 

Photoexcitation of noble metal nanostructures leads to a coupled oscillation of confined light-
field and conduction electrons, called the surface plasmon resonances. In this seminar, I will 
talk about how such plasmons enable new molecular spectroscopy, photochemistry, optical 
imaging, and nano-photonics. First, I will present how to characterize the plasmon-
confinement field and resonances. Second, I will show the use of field confinement to locally 
induce photochemical reactions, follow the chemical kinetics of individual organic molecules, 
and visualize the structure and nanophotonics of 2D materials at mid-IR frequency. Third, I 
will discuss how the plasmon-generated hot electrons induce unusual, non-thermal chemical 
reaction activation. Finally, I will discuss the use of plasmonics to control and enhance light 
emission from electrically biased molecular tunnel junctions. 
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