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Spin-Dependent Processes in Chemistry

Electron spin is central to many chemical processes, including photoinduced intersystem crossing
transitions, thermally activated spin-forbidden reactions, and spin crossovers in transition metal
complexes. These processes play important roles in light-harvesting materials, transition metal
catalysis, and molecular magnets. Therefore, the ability to accurately model spin-dependent processes
in complex molecular systems on different time scales is critical. In the first part of the talk, | will discuss
a convoluted history of electron spin in physics and chemistry. In the second part, | will introduce the
nonadiabatic statistical theory (NAST) and nonadiabatic molecular dynamics (NAMD) — two
complimentary methods we use to model the kinetics and dynamics of spin-dependent processes
involving transitions between electronic states of different spin multiplicities. Finally, | will highlight
several recent applications of these methods. These will include the use of NAST to understand the
kinetics of spin-forbidden reactions and intersystem crossing transitions in large molecular systems,
and the application of NAMD to the complex exited state relaxation involving multiple intersystem
crossing and internal conversion transitions in 2-cyclopentenone, a molecule of moderate size.
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