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STM investigation of a plasmon-induced reaction of water molecules on metal
nanostructure-oxide composites
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The main goal of this study was investigation of reaction of water molecules

induced by surface plasmon on the composite system of a metal nanostructure and oxide thin film.
The reactions were analyzed with a low temperature scanning tunneling microscope (STM). First, we
developed the preparation method of sharp plasmonic Au tips with 20 nm in diameter with
controllability and high reproducibility. Next, we prepared magnesium oxide (Mg0) ultrathin films on
a Ag(100) surface. The further optimization of formation of MgO is necessary because a lot of
impurities were observed on the surface of the film. We examined plasmon-induced chemical reactions
of water molecules on metal surfaces as a control experiment. The dissociation of water molecules
adsorbed on the Ag surfaces was not induced by the plasmon generated at the nanogap between the STM
tip and the sample. In contrast, desorption of water clusters induced by the plasmon was observed.
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