Spin-Orbit Coupling in Graphene-MoS: Hybrid Structures: an X-Ray
Absorption Spectroscopy Study

A. |. Figueroa®

l. Fernandez-Aguirre,eb R. Galceran,e L. Camosi,@ P. Gargiani,c M. Valvidares,c K. Garello, S. Parui @
C. Huyghebaert,d S. El Kazzi,d J. Mo,d and S. O. Valenzuelaae

aCatalan Institute of Nanoscience and Nanotechnology (ICN2), CSIC and BIST, Campus UAB,
Bellaterra, 08193 Barcelona, Spain

bUniversitat Autonoma de Barcelona (UAB), Bellaterra 08193, Spain

cALBA Synchrotron Light Facility, Barcelona 08290, Spain

dIMEC, B-3001 Leuven, Belgium

elnstitucié Catalana de Recerca i Estudis Avancats (ICREA), Barcelona 08010,Span)
adriana.figueroa@icn2.cat

Spintronics is one of the vast prospects for applications of 2-dimensional materials. In
particular, the combination of graphene with materials with large spin-orbit coupling (SOC) is
offering new opportunities of achieving control and manipulation of spin transport in hybrid
structures. A large enhancement in SOC of graphene interfaced with semiconducting
transition metal dichalcogenides (TMDCs) has been predicted [1]. Experiments focusing on
spin relaxation anisotropy have recently confirmed that the large SOC and spin-valley
coupling in a semiconducting TMDC can be imprinted in graphene [2]. However, such
measurements are indirect since they do not provide quantitative information about the
SOC enhancement, while the mechanisms responsible are yet to be fully understood and, as
aresult, are not totally controlled. One of the experimental techniques that allows for a direct
detection and measurement of SOC is x-ray absorption spectroscopy (XAS). We have used
XAS to probe the electronic states of Graphene/MoS2 structures in order to investigate SOC
proximity effects. Analysis of the core-level spin-orbit split branching ratio [3] at the Mo XAS
L23 edges allowed us to quantify the change in SOC in the Mo 4d states in contact with
graphene. Moreover, evidences of strong interlayer hybridization between the Mo 4d states
and graphene = orbitals are observed, which is highly relevant to understand the
mechanisms by which the SOC in graphene is enhanced in these heterostructures.

References

[1] M. Gmitra and J. Fabian. Phys. Rev. B. (2015) 92, 155403

[2] L. A.Benitez, J. F. Sierra, W. Savero-Torres, A. Arrighi, F. Bonell, M. V. Costache and S. O.
Valenzuela. Nature Physics (2018) 14, 303-308

[3] B.T.Thole and G. van der Laan, Phys. Rev. B. (1988) 38, 3158

Graphene2020 October 19-22, 2020 Grenoble (France)


mailto:adriana.figueroa@icn2.cat

