Coherent coupling between vortex bound states and magnetic impurities in 2D
layered superconductors
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Bound states in superconductors are expected to exhibit a spatially resolved electron-hole
asymmetry which is the hallmark of their quantum nature. This asymmetry manifests as oscillations
at the Fermi wavelength, which is usually tiny and thus washed out by thermal broadening or by
scattering at defects. In this talk, we review our recent theoretical and experimental works showing
that, when coupled to magnetic impurities, bound states in a vortex core exhibit an emergent axial
electron-hole asymmetry on a much longer scale, set by the coherence length. We study vortices in
2H-NbSe; and in 2H-NbSe| 8So.» with magnetic impurities, characterizing these with detailed
Hubbard-corrected density functional calculations. We find that the induced electron-hole
imbalance depends on the band character of the superconducting material. Our works open
interesting prospects for the study of coupled superconducting bound states.
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