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Development of aperture-type near-field optical microscopy working in liquid and
revealing and controlling properties of plasmonic catalysts

Hasegawa, Seiju
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Plasmon resonance excited in a metal nanostructure enhances photochemical
reaction rate near the nanostructure. The aim of this study is revealing and controlling of
properties of plasmonic catalysts. Results suggested that catalytic properties were dependent on
positions of the nanostructures and the position dependency were reflected the spatial distribution
of plasmon resonances excited in the nanostructure. These results indicates that control of the
plasmon resonances leads to that of catalytic property.
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Fig. 1 (a) Absorption spectrum of Resazurin aqueous solution. (b) Topographic image of a
triangular gold nanoplate (edge length: 3000 nm, thickness: 80 nm). Dotted line: approximate
shape of the nanoplate. Scale bar: 500 nm. (c) Line profile along with a dashed line in (b).
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Fig. 2 (a) Near-field extinction spectrum of the nanoplate taken at their apex. (b-e) Near-field
transmission images of the nanoplate taken at wavelengths of 600, 780, 830, and 900 nm,
respectively. Dotted line: approximate shape of the nanoplate. Scale bars: 500 nm.
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Fig. 3 Near-field excitation images near the nanoplate with laser irradiation. (a-d) 1st to 4th

irradiation. Dotted line: approximate shape of the nanoplate. Scale bars: 500 nm.
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