Simulating the anisotropic spin behavior of graphene
induced by proximity to PdSe2

Santiago Giménez de Castro?

Augusto de Lelis Araujo?, Jose H. Garcia*, and Stephan S. Roche?

lnstitut Catala de Nanociencia i Nanotecnologia (ICN2), UAB Campus, 08193 Bellaterra,
Barcelona, “Centre Interdisciplinaire de Nanoscience de Marseille (CNRS/CINaM)
santiago.gimenez@icn2.cat

Abstract

In this work, we conduct a theoretical study of the spin transport properties of graphene when
tuned by proximity effects from a PdSe2 monolayer. Motivated by the pursuit of developing
novel spin-based memory devices and discovering new ways to engineer spin currents in
nanodevices, a recent experimental study has shown that PdSe2 is an outstanding platform for
manipulating spin behavior in graphene[1]. Highly anisotropic in nature, the origins of the exotic
spin behavior in the PdSe2+Graphene heterostructure remain largely unknown. Particularly
intriguing is the fact that the axis of maximum spin relaxation does not match the
crystallographic axis. Here, we use Siesta DFT software to generate a model of
PdSe2+Graphene and perform several numerical studies in order to investigate this unusual
behavior. Using time evolution[2], we explore the spin precession anisotropy with respect to
insertion angle. Using Kubo formulas, we directly compute the charge to spin conversion
efficiency across the material.
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Figure 1: Time evolution study of the spin precession in the DFT graphene+ PdSe2 heterostructure
model. a) Spin precession frequency across a range of Fermi energies close to the charge neutrality

point. c) Spin precession intensity in the same range of energies d) graphene+PdSe2 structure. b)
Spin precession axis direction
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