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All you need is light: Photochemistry from first principles
One particular challenge of Chemistry is to understand processes driven by light [1].
From the theoretical point of view, the study of photochemistry means calculating
electronically excited states but also investigating the relaxation pathways that a
molecule follows after being illuminated with light. Only after the natural dynamics of a
molecular system is explained it is even possible to manipulate light-induced processes
using light particularly shaped. In our group we employ ab initio quantum chemical
methods, typically multiconfigurational ones, to first explore the excited states which
are populated after a system is irradiated, and then to characterize the potential energy
surfaces that the molecule can visit induced by light. A more detailed picture of the
light-induced relaxation pathways is obtained with a time-dependent analysis. Here we
employ ab initio molecular dynamics, where the electronic structure is treated quantum
mechanically but the nuclear motion is subject to classical mechanics. In this case, we
put special emphasis on treating on the same footing nonadiabatic and spin-orbit
couplings to allow both internal conversion and intersystem crossing, respectively [2].
Several examples to exemplify the methods above will be presented.
[1] L. González, D. Escudero, and L. Serrano-Andrés. Progress and challenges in the calculation
of electronic excited states. Chem. Phys. Chem. 13, 28-51, (2012)
[2] ] M. Richter, P. Marquetand, J. González-Vázquez, I. Sola, and L. González. SHARC - ab
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