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A magnetic impurity placed on a surface of a conventional superconductor gives rise to discrete 

sub-gap states in the spectral function known as Yu-Shiba-Rusinov (YSR) states. When an array 

of magnetic impurities is placed on a superconductor, the individual localized YSR states 

hybridize and form a continuous band. A recent experimental study in a system of 

superconducting boron-doped diamond coated with a hydrogen monolayer shows indeed this 

case [1]. 

Motivated by the experimental findings, we use the superconducting periodic Anderson model 

(SCPAM) at half-filling to describe the in-gap YSR bands [2, 3]. The SCPAM consists of a 

superconducting BCS-type band that hybridizes with a correlated localized band (impurities). 

We use the dynamical mean-field theory method with quantum Monte Carlo and iterative 

perturbation theory as impurity solvers to study the model on a square lattice [4, 5]. We find the 

spectral function for the localized electrons shows in-gap YSR-like bands and a transition from 

a singlet to doublet ground state similar to the 0-pi transition known from the superconducting 

impurity Anderson model. 
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