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Abstract 

: 

 

Magnetic impurities inserted in an s-wave superconductor give rise to spin-polarized in-gap states called 

Yu-Shiba-Rusinov (YSR) states.  When a set of such impurities are put in proximity with one another, 

forming for example a chain, they hybridize and they rise to a Shiba band that is described by a p-wave, 

or topological superconductor [1]. Such a system can host at its edges zero energy Majorana fermions, 

which are the basic units for topological quantum computing, an extremely promising avenue for 

building up a quantum computer. While all previous studies dealt with static magnetic impurities, in this 

talk, I will address the physical manifestations associated with the dynamics of such impurities. For the 

single Shiba state, I will show that the impurity spin precession pertains to dc charge and spin currents 

flowing through a normal STM tip tunnel coupled to the superconductor in the vicinity of the impurity. 

The resulting charge current is found to be proportional to the difference between the electron and hole 

wave-functions of the Shiba state, being a direct measure for such an asymmetry [2]. In the case of a 

Shiba band, I will show that such a dynamical setup gives rise to a Hamiltonian that shows non-trivial 

topological properties, and present the corresponding topological phase diagram. I will show that 

changing precession frequency potentiates control over topological phase transitions and the 

emergence of Majorana bound states. Finally, I will show that our proposal could be implemented in an 

on-chip setup,  by driving the magnetic impurities or texture by means of the spin-transfer torque [3]. 
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