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Theoretical descriptions of Yu-Shiba-Rusinov (YSR) states induced by magnetic 
impurities inside the gap of a superconductor typically rely on a classical spin model or 
are restricted to spin-1/2 quantum spins. These models fail to account for important 
aspects of YSR states induced by transition-metal impurities, including the effects of 
higher quantum spins coupled to several conduction-electron channels, crystal or ligand-
field effects, and magnetic anisotropy. I will discuss a reduced model, which incorporates 
these aspects and apply the model to obtain and understand phase diagrams as well as 
subgap excitation spectra. I will then use these results to discuss quantum magnetism 
and topological superconductivity in dilute chains of magnetic adatoms. 
 


