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Interacting superconducting bound states are a useful platform for realizing few-level fermionic systems 

for quantum information processing, quantum sensing, and for studying systems with nontrivial topology. 

An important category of such states are Yu-Shiba-Rusinov (YSR) states, localized to magnetic defects 

in superconductors. 

In my talk, I review the quantum properties of a YSR state and introduce its characteristic quantum 

phase transition. Our collaboration has revealed the electronic transport signature of the quantum phase 

transition, both by measuring in an external magnetic field [1] and by revealing the supercurrent reversal 

through a YSR state [2]. I will then describe the electrical transport resonance that forms in junctions 

between YSR states and show how it helps to determine the local quasiparticle poisoning rate [3]. 

Finally, I will present our recent findings on Josephson transport between YSR states. By coupling the 

electronic and magnetic dynamics, the effect may provide means to control spins on superconductors 

using all-electrical schemes.  
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