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Interfacing materials with different functionalities is an efficient way to manipulate their respective properties
and promote the emergence of novel phenomena. Controlling interfacial interactions is however a compli-
cated task in most cases. In that respect, the tunability offered by ligand chemistry in organic materials is
an interesting asset that can be exploited at hybrid interfaces [1,2]. Here we present two examples where
the molecular strategy is employed to tune the interactions of localized transition metal ions with underlying
spin-degenerated electrons in non-magnetic metals, and with spin-textured electrons in topological insulators.
In both cases, we obtain a comprehensive picture of the phenomenology by combining scanning tunnelling
microscopy/spectroscopy, X-ray absorption and magnetic circular dichroism, angle-resolved photoelectron
spectroscopy, and ab-initio calculations.

For molecular films on topological insulators, the tunability of ligands is exploited to tune the interaction of
Co ions with the underlying topological surface state (TSS), going from the strongly interacting regime where
the TSS is quenched in the first quintuple layer [3], to the weakly interacting regime where both the TSS and
the Co magnetic moment are preserved [4]. The ultimate test of the tunability of interfacial interactions by
ligand chemistry is carried out in a study of the Kondo interaction on a spin-degenerated metallic substrate
[5]. Here, by varying the ligand configuration, we are able to depart from the mixed-valence configuration to
the Kondo regime and smoothly modulate the exchange interaction between the spin of the ion and that of
the metallic electron gas. Altogether, the different organic/inorganic interfaces cover the whole interaction
window, from the strong (mixed-valence), to the intermediate (Kondo), and finally weak (decoupled) regimes.
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