Spin Transport in Graphene/2D-Ferromagnet Heterostructures

Aron W. Cummings'

Bogdan Karpiak?, Klaus Zollner3, Marc Vila'4, Dmitrii Khokhrickov2, Anamul Md. Hoque?, André
Dankert?, Peter Svedlindhs, Jaroslav Fabians3, Stephan Roche!$, and Saroj P. Dash27

'Catalan Institute of Nanoscience and Nanotechnology (ICN2), CSIC and The Barcelona Institute of
Science and Technology, Campus UAB, Bellaterra, 08193 Barcelona, Spain

2Department of Microtechnology and Nanoscience, Chalmers University of Technology, SE-41296,
Goéteborg, Sweden

3Institute for Theoretical Physics, University of Regensburg, 93040 Regensburg, Germany

4Department of Physics, Universitat Autonoma de Barcelona, Campus UAB, Bellaterra, 08193
Barcelona, Spain

SDivision of Solid-State Physics, Department of Engineering Science, Uppsala University, Box 534, SE-
75121 Uppsala, Sweden

6|CREA—Institucié Catalana de Recerca i Estudis Avancats, 08010 Barcelona, Spain

’Graphene Center, Chalmers University of Technology, SE-41296, Gbteborg, Sweden
aron.cummings@icn2.cat

Owing to its weak magnetism and spin-orbit coupling (SOC), graphene has proven to be an
efficient carrier of spin, making it promising for spintronics applications. However, this also
prevents the active manipulation or generation of spin currents. Recent work has thus
focused on interfacing graphene with 2D magnetic materials in the hope of inducing
ferromagnetism in graphene while maintaining its superior charge transport properties.

In this talk, | will present our recent studies of spin fransport in graphene interfaced with the 2D
feromagnet Cr.Gez2les (CGI) [1,2]. Measurements of Hanle spin precession indicate
perpendicular ferromagnetism induced in the graphene layer by the CGT. Theory and
modelling support this observation and suggest that spin fransport in these systems is limited
by fluctuating exchange fields in the graphene layer. Our experimental and theoretical
results open opportunities for the realization of proximity-induced magnetic interactions and
spin filters in 2D material heterostructures, which can form the basic building blocks for future
spintronic devices.
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Figure 1: a, Optical image of a graphene/CGT nonlocal spin valve. b, The measured Hanle signal at
50 K, below the Curie temperature of CGT. ¢, Simulated Hanle signal for typical device parameters.
Figure adapted from Ref. 1.
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