Analysis of Excited States in Photoactive Titania Nanostructures
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Processes heterogeneously photocatalyzed require computational Computational details & models

strategies beyond the ground state analysis through the Density
Functional Theory (DFT). A new roadmap calls for explicitly exploring

the excited states for modelling efficient photoactive nanostructures.
Here, we analyze the dynamics of excited states in (TiO,); clusters.
While we shed light on the effect of water coverage on the dynamics of
various excited states, we perform an initial methodological

assessment of nonadiabatic molecular dynamics (NA-MD) recipes for
further use in larger and more realistic titania nanostructures.
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(TiO,)g(H,0O), presents lower average NACs than bare case, as states Time, fs Time, fs Time, fs
become slightly more separated in energy —— — —— : : ——— : :
L , 30 initial conditions x 500 realizations = 15000 trajectories per methodology. NA-MD runs are initialized in S, in
As more water molecules are added, the states acquire similar spatial all of them. S, decay evolution is then fitted to exponential fitting functions:
distributions and symmetries: (TiO,)4(H,O). possess better electronic state T y P 8 '
mixing and thus larger NACs FSSH yields shorter recombination times, as it doesn’t account for decoherence between states — less realistic
S, decay time evolution wrt the degree of hydroxylation inversely proportional to NACs evolution

(TiO,)g(H,0O), provides longer times — more convenient for photocatalyic purposes
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