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Isolated electronic states generated by single atom impurities, such as acceptor and 
donor states in semiconductors and in-gap states in superconductors, are ideal 
building blocks for bottom-up constructed devices. Particularly chains and islands of 
magnetic impurities in superconductors have attracted considerable attention recently 
as they may host Majorana fermions. One of the challenges in this endeavour is to 
understand the intrinsic lifetime of the localised states, also known as Yu-Shiba-
Rusinov (YSR) states, which is expected to be limited by the inelastic coupling with 
the continuum. In this talk I will present how we used shot-noise scanning tunnelling 
microscopy [1] combined with theoretical modelling to gain a deeper insight into YSR 
states in superconducting NbSe2 [2]. The current noise reveals the coexistence of 
both coherent and incoherent tunnelling processes into the in-gap states, and 
enables us to extract their intrinsic lifetime which is usually inaccessible to regular 
spectroscopy.  
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