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This presentation will focus on plrogress in our ability to understand, at the level of atoms and on the time
scale of femtoseconds, the molecular rearrangements and time-dependent processes that occur following
electronic excitation by light when these changes take place in liquid solutions or in unstructured solid
materials, including those occurring in biological and synthetic polymeric materials. Computational models
and experiment are increasinf‘iwre_ro simultaneously describe these processes, greatly enhancing the
information that can be learned about chemistry from the combined theoretical and experimental analysis.
In this presentation, two example cases will be discussed with focus on how time-dependent simulations of
quantum phenomena can directly inform on mechanisms. The first case is one where both the complex
system and electronic process are relatively “simple”: we study the electronic excited state relaxation of
photoexcited anionic water c!gstgrs to understand the measured cluster size dependence of the ground state
recovery rate and how those values come about. In the second, we study far more complex molecular
systems based on a simple semiempirical electronic structure method. Analysis of the evolution of electronic
Lexcited states in representative conjugated molecular systems, particularly relevant to the function of plastic

solar cells, will be discussed, including the processes underlying exciton migration and exciton dissociation,
ncluding the impact of interf?cial structure and of extrinsic electric fields.
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