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Photodissociation of ironpentacarbonyl (FeCO5) - from initial
bursts of CO release to branching pathways in solution

Theoretical excited state molecular dynamics simulations of the initial non-adiabatic
transitions after photoexcitation of ironpentacarbonylreveal an intricate ultra-fast
dynamics. Coupled electron-nuclear dynamics involving metal-to-ligand charge-transfer
(MLCT) excitationsand dissociative metal-centered excited states results in a gradual
transition from coherent bond oscillatory motionto reoccurring bursts of carbonmonoxide
release [1].These initial events set the stage for sequential CO release in gas phase [2]
and complex pathways in ethanol solution [3]as experimentally observed in X-ray
photoelectron spectroscopy (XPS) and iron L-edge resonant inelastic X-ray scattering
(RIXS).Theoretical simulations of gas phase XPS and solution RIXS spectra based on
multi-configurational quantum chemistryallow to kinetic modeling of the processes on
different time-scales. The impact and challenges for explicit dynamical modellingof time-
resolved X-ray spectra are discussed.
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