Graphene on the magnetic substrate with a domain wall
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Graphene is a two-dimensional material which is interesting for theoretical and ex-
perimental investigations. In this work, we present electronic band structure of a
grahene deposited on a magnetic layer with a single sharp magnetic domain wall.
To describe the system we also include Rashba spin-orbit coupling. The electronic
structure includes the four bands with a bandgap proportional to magnetization M.
From the Schrodinger equation we also find states localized at the domain wall, which
appear inside the band gap. We observe strong oscillations of the spin density for low
electron energy, with the spin along a direction parallel to the magnetic domain wall.

References:

[1] R. Jackiw and C. Rebbi, Solitons with fermion number 1/2, Phys. Rev. D 13, 3398 (1976).

[2] F. Ronetti, K. Plekhanov, D. Loss, and J. Klinovaja, Magnetically confined bound states in
Rashba systems, Phys. Rev. Research 2, 022052 (2020)

[3] F. Dolcini and F. Rossi, Magnetic field effects on a nanowire with inhomogeneous Rashba spin-
orbit cou- pling: Spin properties at equilibrium, Phys. Rev. B 98, 045436 (2018)

[4] M. Inglot, V. K. Dugaev, J. Barna$ Graphene with Rashba spin-orbit interaction and coupling
to a magnetic layer: electron states localized at the domain wall, arXiv:2012.06357 (2020)

This work is supported by the National Science Center in Poland as a research project
No. DEC-2017/27/B/ST3/02881



