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Transition metal complexes in solution play a central role in inorganic, bioinorganic, and environmental
chemistry. Understanding their electronic structure is essential to describe redox, magnetic, and
spectroscopic properties. This PhD work combines X-ray photoelectron and emission spectroscopies with
ab initio calculations to investigate the electronic states of model complexes in aqueous solution, focusing
on iron, cobalt, and manganese.

For iron hexacyanides, XPS reveals clear spectral differences between Fe(ll) and Fe(lll), reproduced by
configuration interaction and DFT calculations that quantify metal-ligand covalency. Complementary XES
measurements probe 3d orbital occupancy, spin state, and valence orbital composition.

The study is then extended to Mn and Co hexacyanides and to ligand substitutions (EDTA, NH3),
highlighting the impact of metal identity and ligand field strength on core-level spectra and satellite
structures.

This work demonstrates the complementarity of X-ray spectroscopies and quantum chemical calculations
for unraveling metal-ligand interactions in solution, establishing a methodology applicable to more
complex catalytic and biochemical systems
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Formallités d’entrée : accés libre dans I'amphi du pavillon d’Accueil.
Si la manifestation a lieu dans le Grand Amphi SOLEIL du Batiment Central merci de vous munir d’une piece d’identité
(a échanger a I'accueil contre un badge d’acces).
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