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Spectroscopic study on dynamical structures of electrode/electrolyte interfaces
using surface-enhanced electronic and vibrational Raman scattering
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In this project, surface enhanced electronic and vibrational Raman
scattering (SERS) spectroscopy has been applied to study structures and dynamics of ionic liquids
and aqueous electrolyte solutions on a metal electrode surface. For vibrational SERS, the
detectable frequency range was extended into the terahertz region so that anion-cation interactions
and hydrogen bond vibrations were measured. We successfully observed adsorption and desorption of
anions, creation and breaking of anion-cation pairs, and hydrogen bond breaking under potential
application in the vibrational spectra. We were also able to measure the changes of surface charge
induced by interfacial structure changes in the electronic spectra. These results clearly shows that

simultaneous observation of vibrational and electronic information at electrochemical interfaces is
quite useful to understand electrochemical processes at the molecular level.
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