©
2020 2022

Ultra-sensitive molecular sensing using plasmonic nanomaterials that can be
switched on and off
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The on-off switching of Raman scattering enhancement effect by tungsten
oxide nanorods with two-dimensional conducting layers was investigated in detail in order to develop
nanoprobes that can identify and detect single molecules adsorbed on active sites of the nanorods.

The electrical properties of a single tungsten oxide nanorod were characterized in air using a
multiple-probe atomic force microscope. The obtained current-voltage curve showed a unique
characteristic that the resistance increased with the application of voltage. We conclude that this
is due to the disappearance of two-dimensional conducting layers caused by intercalation of protons,
which results in higher resistance.
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