
Influence of the spin-orbit interaction on the electronic
properties of the graphene with the Ni-adatoms - a DFT study

Małgorzata Wawrzyniak-Adamczewska1 and Anna Dyrdał1

1Faculty of Physics, Adam Mickiewicz University, Poznań, Poland

The electronic properties of the free standing graphene layer with Ni-adatoms is stud-
ied with the density functional theory approach, taking into account the spin-orbit
interaction. We focus on the case when the Ni-adatoms form the trigonal lattice that
is established above the graphene. The three geometries are examined, namely the
Ni-adatoms in ontop, bridge and hollow positions on the graphene. We show that the
presence of the metallic magnetic layer strongly modifies the band structure of the
graphene, as well as its magnetic state. In the vicinity of the K-point the graphene
valence band states are drag down below the Fermi energy, while the graphene con-
duction band states are less affected. We show that deformation of the Dirac cone
results from the hybridization of the Ni 3d and C 2pz valence states. The presence of
the magnetic adatoms generates the magnetic moments on the graphene lattice.

This work has been supported by the Polish Ministry of Science and Higher Edu-
cation through a research project “Iuventus Plus” in years 2015–2017 (Project No.
0083/IP3/2015/73). Calculations have been performed in the Cyfronet Computer
Centre using Prometheus computer which is a part of the PL-Grid Infrastructure.


