Controlling the magnetic properties of monolayer CroGezTes by
electrostatic gating: an ab-initio study
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Van der Waals materials have always been source of fascinating phenomena. In fact, the
atomic thickness of two-dimensional materials provides the unique opportunity to control
their electrical and optical properties[1]. The discovery of two-dimensional magnetic
materials[2-4], in particular, paves the way for the electrical control of magnetism and the
realization of new functional devices for spintronic applications. Therefore, the possibility of
doping these few layer systems via the electric field effect is certainly very appealing.

Though most of the vdW magnets behave semiconductors, very few reports have been
conducted on field effect transistors based on such magnets, in particular on

Crl3[5] and CroGeaTes[6].

The atomic nature of 2D magnetic materials and the understanding of competing
microscopic mechanisms behind the electrostatic gating in such materials is obviously rather
complex and requires massive use of ab initio theories. In this work, we present an extensive
analysis, based density functional theory (DFT), on the doping dependence of the magnetic
properties of monolayer Cr.Gez2Te¢[7]. We first show effects of electrons/holes doping on the
electronic properties on the monolayer Cr.GeaTes. Then we investigate its magnetic structure
with a hybrid functional[8], with super-cells containing up to 160 atoms. We evaluate the
magneto-crystalline anisotropy energy, all the relevant exchange couplings showing that is
possible to control the Curie temperature by electrostatic gating. We compare our results
with recent available experimental data.

The research leading to these results has received funding from the European Union’s Horizon
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