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The magnetic topological material MnBi2Te4 (MBT) has attracted great attention due to its 

exotic behaviors [1]. Intrinsically, MBT presents the antiferromagnetic (AFM) coupling. By 
applying a strong magnetic field, it will be converted into a ferromagnetic (FM) phase where 
quantum anomalous Hall effect (QAHE) can be observed. Plenty of efforts have been 

devoted to facilitating the transition from AFM to FM. A new mechanism based on the 
intermixing of Mn and Bi sites has been proposed to realize the magnetic field-free transition 

[2]. Besides, it is reported that Mn-rich growing conditions and intermixing in MnSb2Te4 can also 
enhance the interlayer ferromagnetic coupling [3]. Motivated by these discoveries, we 
investigate the effect of increasing Mn concentration on MBT properties using ab initio 

calculations. Mn-rich atomic model has been built as Fig. 1, where Bi atoms are substituted by 
Mn atoms. Then we report the electronic and magnetic properties of Mn-rich MBT. With the 

interpretation of the magnetic coupling, this work can promote the practical applications of 
MnBi2Te4 in spintronic devices, including magnetic memory storage and quantum 

computation.  
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Figure 1: Side view (the yz plane) of atomic model of Mn-rich MnBi2Te4. 


