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Abstract

The dependence of electronic structure and dynamics in molecules on nuclear motion, the dielectric
environment and external stimuli offers an extremely rich toolbox for the implementation of chemical
reactions and relaxation processes relevant to nanotechnology. Charge transfer is at the heart of
biological and bioinspired catalytic mechanisms; charge relaxation and polarization processes can
enable chemical sensing, as well as enhanced solar energy harvesting; the effect of photoinduced
conformational changes on electronic structure properties can be used to produce molecular switches.
I will describe our developments in charge transfer theory and their application to contexts ranging
from intracellular redox signaling to molecular conduction-based electronic devices. As will be
highlighted by the work described, charge and energy transfer processes generally involve electronic
and electronic-nuclear correlations with a great potential for molecular sensing, recognition, signaling
and information transfer that is still largely unexplored.
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