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Non adiabatic molecular dynamics following photoexcitation: an ab initio quantum approach

The author will present an overview over the theoretical work on molecular dynamics following photoexcitation in the visible or 
UV spectral range. This carries the system to an electronically excited state with a potential energy surface (PES) differing from 

that of the electronic ground state. A rich variety of vibrational and related processes will thus be initiated which can proceed on 
a single or several of the many different excited-state PESs. If some of these PESs are close in energy they interact and the nuclear 
motion on them does not proceed independently. This is the realm of nonadiabatic molecular dynamics which has been in the 
focus of interest of spectroscopists and physical and theoretical chemists for many years. It is of fundamental importance for many 
different excited-state processes in biology, chemistry and physics (such as charge transfer, photochemical rearrangements etc.). 
A typical scenario are so-called conical intersections of potential energy surfaces where different PES become degenerate upon 
variation of two nuclear coordinates. Systems treated by us recently comprise SO2, small polyenes like butadiene or hexatriene or the 
benzene cation. Key features of the systems and methods used will be highlighted in the talk.

Figure 1: Schematic representation of two conical inter-sections and their associated photochemical reaction pathways.
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