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Multiphoton Vibrational Excitation by Surface-enhanced Infrared Femtosecond Pulses:
Towards Controlling Electrochemical Reactions

Ikki MORICHIK A*

The strong excitation of molecular vibrations by intense mid-infrared laser pulses enables selective
bond breaking and formation, making it a promising approach for controlling chemical reactions at the
molecular level. Recently, we have successfully demonstrated the control of dissociation reactions triggered
by multi-quantum vibrational excitation of metal carbonyls by leveraging plasmonic field enhancement in
metal nanostructures. Currently, we aim to control electrochemical CO, reduction reactions using our
approach. In this study, we demonstrate multi-quantum excitation of the anti-symmetric mode of CO, in
ionic liquids, achieving excitation up to the tenth state using intense and broadband mid-infrared laser
pulses.
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