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Lanthanoid Single-Molecule Magnets (SMMs) are molecular materials that exhibit slow relaxation of the mag-
netization of molecular origin, thus making them promising targets for the development of spintronic devices
andmolecular memories. Since the electronic andmagnetic properties of lanthanoid-based SMMs are strongly
dependent on the characteristics of the electrostatic crystal field induced by the ligands on the lanthanoid ion,
a thorough understanding of such magneto-structural correlations is crucial to develop molecules displaying
SMM behavior at sufficiently high temperatures to warrant commercial applications. For this reason, ab initio
calculations have proven to be valuable tools to elucidate the details of the electronic structure of SMMs and
improve the understanding of their effect on magnetic properties and relaxation mechanisms.

In thiswork, we have performed a set of ab initio calculations on the family ofmolecules [Ln(bpy)2(Cl4Cat)(Cl4CatH)(MeOH)]
(Ln = Tb, Dy, Ho), employing the CASSCF/RASSI-SO method, and we have compared the predicted electronic
and magnetic properties with the experimental data. These molecules, recently synthesized, are expected to
display SMM behavior due of their structural similarity to other SMMs previously described in literature, with
their low-lying energy spectrum determined with Inelastic Neutron Scattering (INS) for Ln = Tb, Ho. We show
that there is a good agreement between computational and experimental results, thus confirming the validity
of theoretical predictions of electronic and magnetic properties of lanthanoid-based SMMs.
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