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Valence tautomeric transitions (VT) are characterized by stimulated intramolecular charge
transfer and single-site spin crossover [1,2]. Similar to spin-crossover and charge transfer
induced spin transitions, valence tautomers have been studied extensively as candidates for
electronically-labile molecular systems, which can be essentially “flipped” between two
electronic states by relatively small changes in temperature, pressure or by laser excitation
[1-8]. Cobalt-based organometallic compounds with redox-active o-dioxolene ligands are of
special importance in this field, as their metal- and ligand frontier orbitals tend to be of
similar energy, thus fulfilling an important prerequisite for VT to occur [1,2]. The nature of
the charge transfer and the metal-ligand magnetic exchange interaction is still an open
question and has been addressed by density functional theory (DFT) calculations, and
speculated based on Co Kf3 X-ray Emission Spectroscopy (XES) measurements [8,9].

Here we present a series of temperature-dependent K3 and valence-to-core (VtC) XES data
as a means to further elucidate the nature of the magnetic exchange interaction and ancillary
ligand contribution in cobalt valence tautomers from the o-dioxolene family. Exploratory Co
KB resonant XES are also being explored and will provide further insight into the
mechanisms of VT transitions in those systems.
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