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Abstract

Tip-enhanced Raman spectroscopy (TERS) can not only obtain the topological but also vibrational
information of a sample at the nanometer resolution. It is a very promising nanospectroscopy. In this talk, we
used TERS to spatially resolve the site-specific electronic and catalytic properties of an atomically well-
defined Pd/Au(111) bimetallic model catalyst at 3 nm resolution with molecular fingerprints. Benefiting from
this high spatial resolution, we can directly visualize the distinct chemical (electronic) and physical (plasmonic)
properties of the Pd island edges compared with the Pd terrace sites on a Au(111) surface. We also extended
the study to Pt islands on Au(111) surface

Most of previous TERS studies were performed in air or UHV. If TERS study can be performed in the
electrochemical environment, the electronic properties of the surface can be well controlled so that the
interaction of the molecules with the substrate and the configuration of the molecules on the surface can be
well controlled. We designed a special spectroelectro-chemical cell to eliminate largely the distortion of the
liquid layer to the optical path and have been able to obtain TER spectra of reasonably good signal to noise
ratio for surface adsorbed molecules under electrochemical potential control. Furthermore, we are able to
synergistically control the reaction by both electrode potential and laser power, and characterize the reaction
with nanometer spatial resolution. We further extended EC-TERS to 2D materials.
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