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ABSTRACT
Understanding local electric fields in confined environments and interfaces is
ubiquitously important in a wide spectrum of physical and chemical
phenomena ranging from device physics to electrochemistry and catalysis.
Modeling and measurements of such fields is often complicated due to the
complexity and experimental inaccessibility of such environments. We will
present various application of vibrational spectroscopy using benzonitrile as
a probe molecule for measurement of such fields at electrochemical
interfaces. Experimental results on electric fields arising from interactions of
a dielectric and a metal at equilibrium, along with an interfacial solvation
model analogous to Onsager’s dipolar solvation theory will be discussed.
Results on the connection between a polarizing electric field at an
electrochemical interface and the polarizing effect of organic substituents in
homogenous catalysis will also be presented. The concept of excited state
basicity in N-heterocyclic aromatics will be discussed. It will be shown how
light excitation in such molecules changes the basicity of the molecules by

several pKa units. The fundamental mechanisms, scope, limitations, and the
first steps towards applications of this phenomena to catalytic problems will
be outlined.
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