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Development of vibrational spectro-electrochemistry utilizing infrared
plasmonics
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Metal nanostructures that exhibit plasmon resonance in the infrared region
and can also act as working electrodes were designed by electromagnetic field analysis based on the
finite-difference time-domain method. The designed nanostructures were fabricated by electron beam
lithography processes, which exhibit desired plasmon resonance confirmed by infrared spectroscopy. A

nonlinear infrared spectroscopy system for measurement of the C02 reduction reaction was
constructed. By using the system, the transient absorption spectra of liquid-phase CO2 molecules and
the vibrational relaxation dynamics were successfully observed.
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