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Development and application of optical microspectroscopy with proton sensitivity
and high spatial resolution

Toshiki, Sugimoto
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The local configuration of proton in hydrogen-bonding networks on solid
surfaces is an essentially important structural information for the emergence of unique functions in
water aggregation systems. However, it is difficult to elucidate the local structure of proton in
surface hydrogen-bonding networks using existing surface science methods such as X-ray and electron

beams. In this study, we focused on the development of a microspectroscopy system that combines
scanning tunneling microscopy and nonlinear spectroscopy. In particular, the sophistication of the
electrochemical etching process for metals has made it possible to control the tip shape of the
plasmonic metal probe, which holds the key to nanoscale microspectroscopy, with high reproducibility
on a nanoscale. As a result, we succeeded in highly sensitive measurement of STM emission induced
at the tip of the probe and nonlinear spectroscopic signals directly under the probe.
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