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During the last two decades, Tip-Enhanced Raman Spectroscopy (TERS) has emerged as a
powerful tool for studying surface chemistry with nanoscale spatial resolution [1]. This seminar
will highlight the fundamental principles, significant contributions, and potential of TERS in the
nanoscale investigation of surface catalytic processes. The seminar will be organized into three
parts: In the first part, I will present the fundamental principles of TERS. In the second part, I will
focus on the application of TERS to study catalytic reactions. I will start by highlighting TERS's
ability to map catalytic activity at the nanoscale, providing insights into the spatial distribution of
photocatalytic reaction hotspots on a nanostructured Ag surface [2].

I will then discuss photocatalytic processes in the liquid phase using TERS [3] followed by
investigation of reactive arrangements in on-surface photocatalytic coupling reactions using
TERS [4]. Next, I will discuss how TERS can elucidate the mechanistic understanding of oxygen
activation on bulk Au(111) surfaces [5]. In the third part, I will discuss our latest work on
nanoscale visualization of plasmon-enhanced hydrogen activation on Pt(111) surface using in
situ TERS measurements. Overall, these studies will demonstrate the unique capabilities of
hyperspectral TERS imaging for advancing our understanding of surface catalytic processes at
the nanoscale.
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