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With limited natural resources and a growing global population, new materials that lower our energy
consumption and its cost are critical. Understanding the fundamental properties of materials that combine
to provide desired performance is essential to predicting new materials for a given application. To this end,
the fundamental processes that drive electronic materials, for applications like photovoltaics, transistors,
light-emitting diodes, photosynthesis, water-splitting, catalysis, and batteries, can be understood in terms
of fundamental excitation, oxidation, reduction, energy transfer, electron or hole transfer or transport.
Quantum chemical tools allow us to study these processes in terms of geometric and electronic changes
in a system.
Focusing on the development of models at the interface of experiment and theory, we use quantum
chemistry to interrogate the chemical physics of materials and improve fundamental understanding of
structure-function relationships in a range of electronic, energy harvesting, and catalytic processes.
Combining molecular and materials perspectives, we seek to uncover insights into the fundamental
properties of a broad range of atomic to nanoscale materials and build computational models that are both
descriptive and predictive. In this talk I will describe our recent efforts to develop models of the effect of
inherent molecular vibrations on transport in tetracene single crystals as well as light-driven reactions on
faceted gold particles.
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the boundaries of the particle and wave approximations of electrons in materials.

