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Effects of Single-Atom Impurities on Iron-based Superconductivity 

	
  
ABSTRACT 
Impurities can break Cooper-pairs into quasi-particles with energy states inside the superconducting gap. The 
characteristics of such in-gap states reflect, accordingly, the properties of the superconducting ground 
state.  Therefore, impurity effects in superconductors have always been important subjects in the fundamental 
study of superconductivity.  A single-atom impurity is an ideal model for both experimental and theoretical 
study of impurity effects on superconductivity.  With high resolution STM/S technique, such proposal has been 
successfully realized.  I will first briefly review a couple of examples applied to conventional and 
unconventional superconductors to illustrate the development of such approach.  Then I will present some of 
our experimental results of single-atom impurity effects on iron-based superconductivity. I will show that, in 
Fe(Se,Te), an individual excess iron impurity atom destroys superconductivity only in a very local region,  but 
induces a zero-energy bound state at the impurity site, which bears all the characteristics of the Majorana bound 
state proposed for topological superconductors.  Globally, these excess iron impurity atoms destroy 
superconductivity in a manner beyond the successful “Swiss-cheese model”.  I will also show, on an atomic 
scale, the role of As atoms relate to superconductivity in Ba1-xKxFe2As2.  Then I will discuss the implications of 
these results to the microscopic mechanism of iron-based superconductivity. 
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