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Figure 1 (Color online) Double-layer MnSb,Te,/Sb,Te; heterostruc-
ture. (a) AA stacking configuration; (b) AA’ stacking configuration.
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Figure 2 (Color online) (a) Potential energy surface of AA stacking configuration; (b) steady-state stacking structure of AC; (c) structure after

adjusting the upper Te atomic layer.
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Table 2 Vertical distance and corresponding band gap of Sb-Te
atomic layer in MnSb,Te,/Sb,Te; heterojunction
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Figure 3 (Color online) Orbital projection band map. (a) and (b) correspond to the orbital projected band maps of Sb-p and Te-p considering SOC,

respectively (the chromatic band represents the weight of the projected orbital content in the band diagram).
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Figure 4 (Color online) The differential charge density. (a) and (b)
correspond to the interlayer differential charge density of MnSb,Te,/
Sb,Te; heterojunction before and after ¢ stretching, respectively. The
yellow and green regions indicate the accumulation and depletion of
electrons, respectively.
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Figure 5 (Color online) (a) Schematic diagram of band inversion of the system when @' is 2.3 A; (b) Wannier90 fitting band map. The red solid line
is the band map for first-principles calculation, and the blue scatter is the fitting band map of the tightly bound model. (¢) Berry curvature distribution
in momentum space (the chromatic band represents the weight of the distribution).
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Figure 6 (Color online) (a) Wilson loops, the red curve is the evolution of WCC; (b) topological edge state; (c) diagram of Berry curvature as Fermi
energy level changes.
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Topological properties of layered MnSb,Te,/Sb,Te;
heterojunctions

LIU Shui-Qingl’z, LI Shu-Zong1’2, SI Jun-Shan'” & ZHANG Wei-Bingl’z*

" Hunan Provincial Key Laboratory of Flexible Electronic Materials Genome Engineering, Changsha 410114, China;
% School of Physics and Electronic Sciences, Changsha University of Science and Technology, Changsha 410114, China

As a typical topological state, quantum anomalous Hall effect has attracted wide attention. In this paper, the electronic
structure and topological properties of MnSb,Te,/Sb,Te; van der Waals heterojunction at different interlayer spacing are
studied by first-principles calculation. It is found that MnSb,Te,/Sb,Te; system behaves as a topologically trivial phase.
By adjusting the distance between Te and Sb atomic layer in MnSb,Te, to 2.3 A, band inversion occurs in the system
under the action of Spin-orbit coupling, and the transformation from topologically trivial phase to topologically nontrivial
phase is realized. The calculation of band structure and topological properties shows that the Chern number of the system
is 1, Moreover, there exists a 14.5 meV topological nontrivial band gap, a chiral edge state and quantized Hall
conductance, which can realize the quantum anomalous Hall effect of nonzero Chern number in zero field. Our work
provides a reference for other magnetic van der Waals systems to realize quantum anomalous Hall effects.

heterojunction, stacking, band inversion, quantum anomalous Hall effect
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