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1. The POSCAR of the monolayer CrAuTe,
monolayer CrAuTe,
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2. Two typical magnetic orders

(a) FM state (b) AFM state

Figure S1 The different magnetic sequencing configurations of monolayer CrAuTe, from top view.
(a) ferromagnetism, (b) antiferromagnetism, where yellow and violet indicate net spin-up spin
downward polarization. The rotation up and rotation down directions are indicated by a yellow up
arrow and a purple down arrow, indicated by the arrow of the Cr atom.



3. Orientation-dependent Young’s modulus and Poisson’s ratio
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Figure S2 Young's modulus (a) and Poisson's ratio (b) in all directions of the monolayer CrAuTe,
in the x-y plane.

4. Magnetic moment as functions of temperature for 2D FM CrCl;, CrBr;, and Crl;.
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Figure S3. The calculated magnetic moment as functions of temperature for monolayer CrCls,
CrBr3, and Crl;, respectively.

The calculated T¢s of monolayer CrCl;, CrBrs, and Crl; are around 27 K, 40 K, and 43 K (Figure
S3), respectively, which are in good agreement with the experimental values of 17 K, ! 34 K,? and
45 K2 respectively.



5. The angular dependence of MAE for monolayer CrAuTe,
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Figure S4. Angular dependence of the MAE of monolayer CrAuTe, with the direction of
magnetization lying on three different planes (xz, yz, and xy planes) (a, c¢) and the whole space (b,
d). The MAE under SOC interaction (a, b) and magnetic dipole-dipole interaction (c, d)

6. The band structures of monolayer CrAuTe, under strains
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Figure S5 (a ~ f) Band structures of monolayer CrAuTe, under biaxial strains (-5 %~5%).



7. Band structures of monolayer CrAuTe, under electron doping.
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Figure S6 (a ~ d) Band structures of monolayer CrAuTe, doped with 0.1e, 0.2¢, 0.3e, 0.5¢.

8. The influence of graphene substrate on the magnetic and electronic properties of CrAuTe,.

Table S1. Energy of primary cell and magnetic moment of Cr ion under four stacking modes.

Typel Type2 Type3 Type4 Monolayer
Energy (eV) -74.882 -74.887 -74.877 -74.874 -
Moment (up) 3.407 3.401 3.398 3.394 3.378
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Figure S7 Band structures of CrAuTe,/graphene heterostructure. (a) Type 1 configuration, (b) Type 2
configuration, (c) Type 3 configuration, (d) Type 4 configuration.
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