
Magnetic exchange interactions at proximity of a superconductor

Uriel Allan Aceves Rodríguez∗1,2, Sascha Brinker1, Filipe Guimarães3, Samir Lounis1,2

1 Peter Grünberg Institut and Institute for Advanced Simulation, Forschungszentrum Jülich & JARA,
52425 Jülich, Germany
2 Faculty of Physics, University of Duisburg-Essen & CENIDE, 47053 Duisburg, Germany
3 Jülich Supercomputing Centre, Forschungszentrum Jülich & JARA, 52425 Jülich, Germany

Magnetic impurities coupled to superconductors give rise to sub-gap states like Yu-Shiba-
Rusinov states and Majorana modes. These states are key ingredients on the road towards the
realization of a topological quantum computer. Spin-orbit coupling and (non-collinear) mag-
netism coact to enrich the complexity and topological properties of these in-gap states hosted in
proximity-induced superconductors. However, little is known about the impact of superconduc-
tivity on the magnetic exchange interactions, especially on the bilinear isotropic exchange and the
Dzyaloshinskii-Moriya interaction — and in turn the impact on magnetic textures. In this work,
we extract the tensor of exchange interactions in the superconducting regime as described in the
framework of the Bogoliubov-de Gennes method. We investigate monolayers of Mn deposited on
the Nb(110) surface based on our multi-orbital tight-binding code TITAN.

–Work funded by Horizon 2020–ERC (CoG 681405–DYNASORE).

∗u.aceves@fz-juelich.de


