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Ab-initio studies of electric-field-controlled
magnetism
Magnetic/non-magnetic 2D heterostructures represent an ideal
playground for spintronics, particularly in combination with the
preparation of high-quality samples via MBE, and their characterization
via inelastic spectroscopy techniques like XAS/XMCD [1] or SP-EELS [2].
Increasingly the challenge of their first principles study goes beyond the
modelling of ground or excited state properties at equilibrium. Before
approaching fully time-dependent scenarios, as in the context of i.e. even
richer pump-probe experiments, the next step on the ladder is given by
steady--state out-of-equilibrium conditions and in particular, from the
practical prospective of possible new device concepts, how an applied
electric field will couple to the electronic structure of the sample and
manipulate some of its key magnetic features.
This talk will present for informal discussion methodological
developments for the study of voltage-controlled proximity-induced spin
magnetic moment in a conducting or insulating device layout, and
resulting predictions and measurements for x-ray-based spectroscopy
[3-6]. The same DFT foundations and retarded / lesser and greater KKR
Green function formulation have also allowed to dip toes into the theme
of voltage-controlled magnetocrystalline anisotropy (VCMA). More
recently, still ongoing work has begun to examine the particular case of
out-of-equilibrium collective spin excitations, or magnons, and how to try
and devise an approximated but efficient extension beyond the first level
of simple adiabatic treatment [6,7], in order to capture changes in both
their group velocity and finite lifetime by means of an orthogonal
external electric field perturbation.
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