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Development of the single-molecule detection technique based on the combination
of the surface-enhanced Raman scattering and electron transport measurement

Kaneko, Satoshi

3,300,000
SERS
SERS
SERS
SERS
SERS I-V SERS
SERS

SERS

Establishing the highly-sensitive detection technique is significant for
organic, bio-, and analytical chemistry. Single-molecule detection is the ultimate goal for this
purpose. In this study, we aimed to develop a methodology for detecting SERS spectra of single
molecules with high reproducibility.

To achieve this purpose, we developed the four-terminal electrochemical measurement system and
surveyed the SERS spectra depending on the adsorption spectra.

Our electrochemical system detected the reactant and product controlled by the bias voltage.
Besides, we were able to clarify the behavior of SERS spectra corresponding to the junction
structure, and in particular, for naphthalene molecular junctions, we were able to clarify the
effect of charge transfer due to the junction structure on the SERS spectra. Therefore, we obtained
clues for realizing reliable single-molecule detection.
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