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Monolayer V2𝑀𝑀𝑋𝑋𝟒𝟒: A new family of quantum anomalous Hall insulators

TI 𝜃𝜃 = 𝜋𝜋

Introduction

Monolayer V2𝑀𝑀𝑋𝑋𝟒𝟒 family: FM ground state, 𝐶𝐶 = −1 QAH,  large gap
Structure and Magnetic Properties

The magnetic ground state of the 2D materials class is FM along 𝑧𝑧 direction 
Spin magnetic moment  ~2.6 (1.3) 𝜇𝜇𝐵𝐵 per V (Ti) atom.
FM From : 
1. Direct exchange between V(Ti) pairs due to Hund’s rule. (1NN)
2. Super-exchange from V(Ti)-M-V(Ti). (2NN)

Bands and topological properties

Band structure with SOC                      Edge states 
*Shaded regions denote the topological gap.

Anomalous Hall 
Conductance

Other materials in TABLE I. have similar results

Origin of Topology
DFT TB model 

*Base on Irreducible Representation

𝑑𝑑 −orbitals projection bands structure
1. Spin polarized quadratic band touching of degenerate V Ti − 𝒅𝒅𝒙𝒙𝒙𝒙/𝒚𝒚𝒙𝒙
2. Band inversion  between V Ti − 𝒅𝒅𝒙𝒙𝒙𝒙/𝒚𝒚𝒙𝒙 and W Mo − 𝒅𝒅𝒙𝒙𝟐𝟐/𝒅𝒅𝒙𝒙𝟐𝟐−𝒚𝒚𝟐𝟐
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