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Single-molecule analysis of plasmon-induced dissociation reactions

Kazuma, Emiko

14,390,000

In this study, the plasmon-induced dissociation of a single-molecule was
investigated to reveal the reaction mechanism. The main purpose of this study is to obtain
fundamental understanding of the interaction between the plasmon and the molecule by considering the

electronic structure of the adsorbed molecule formed by the orbital hybridization with metal. The
plasmon-induced dissociation of oxygen molecules strongly chemisorbed on Ag(110) with different
orientations and electronic structures was investigated using a scanning tunneling microscope
combined with light irradiation. Photochemical reactions and dissociation reactions induced by
injecting tunneling electrons or holes were also investigated. A combination of quantitative
analysis by the experiments and density functional theory calculations revealed that the hot
carriers generated through the decay of the plasmon are transferred to the molecule strongly

adsorbed on the metal surface.
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