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[ Abstract ] Plasmon-induced chemical reactions of molecules adsorbed on metal
nanostructures are attracting increased attention as novel photocatalytic reactions. However,
the reaction mechanism remains controversial because of the difficulty of direct observation
of the chemical reactions in the plasmonic field, which is strongly localized near the metal
surface. Here we used a scanning tunneling microscope (STM) to achieve real-space and
real-time observation of a plasmon-induced chemical reaction at the single-molecule level. A
single dimethyl disulfide molecule on silver and cooper surfaces was dissociated by the
optically-excited plasmon at the STM junction. The STM study combined with theoretical
calculations shows that this plasmon-induced chemical reaction occurs by a novel “direct
electronic excitation mechanism”.
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