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Biaxial Compressive Strain-Induced Magnetic Properties in Fe,GaTe, Monolayer
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In this study, we investigate the biaxial compressive strain-dependent magnetic properties of monolayer Fe,GaTe, using first
principle calculation and wannier function calculation. The Fe,GaTe, retains its ferromagnetic ground state under biaxial compressive
strain. The exchange coupling parameter diminishes under the existance of biaxial compressive strain, while the magnetic anisotropy
energy enhances under the existance of compressive strain. As a result of them, the Curie temperature is unchanged under strain,
about 300 K. The anomalous Hall conductivity fluctuates under strain, in range of —14 S/cm ~ —342 S/cm. Its variation with chemical
potential level is suppressed compared to that in pristine system. Anomalous Nernst conductivity decreases significantly under strain.

These phenomena may originate from the changes in the Berry curvature under biaxial compressive strain.
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Fig. 1. (Color online) (a) Side and top view of Fe;GaTe, monolayer (b) Exchange energy of the monolayer under biaxial compressive strain.
(c) Spin polarized majority band (up) and spin polarized minority band (down).
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Table L. Thickness, binding angle of Te-Fe-Fe and Fe-Fe-Fe, and Fermi level.

ol

(Fe,GaTe,)

Strain Thickness (A) Te-Fe-Fe (°) Fe-Fe-Fe (°) Fermi level (eV)
0% 5.11 58.84 56.64 0.00
—1% 5.09 58.09 55.93 0.08
—2% 5.06 57.39 55.30 0.20
3% 5.05 56.76 54.70 0.32
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Fig. 2. (Color online) (a) average magnetic moment of monolayer Fe;GaTe, under biaxial compressive strain. (b) Exchange interaction
Fe,; — Fe, (J)) and Fe, — Fe;(J,). (c) Exchange interaction between Fe,;, — Fe,), Fe, — Fe,. And J;.



130~ o =

Table II. The value of exchange coupling parameter as a function
of distance (J,_;), and total average of exchange coupling parameter
(/) In unit cell.

Strain J, (meV) J, (meV) J; (meV) J e (meV)
0% 754 26.6 0.7 193.4
—1% 68.7 254 -0.0 163.0
—2% 78.8 26.8 —0.8 165.8
—3% 87.1 26.0 -14 169.0
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Fig. 3. (Color online) Out-of plane direction magnetic anisotropy energy per magnetic atom. (b) Magnetic anisotropy energy of each element.

(c) Magnetic anisotropy energy that generates from the Te p,
temperature-induced magnetization curve.
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