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ABSTRACT  

Using density functional theory calculations, we study the electronic structures of 

antimonene/graphene van der Waals(vdW) heterostructures. It is demonstrated that weak vdW 

interactions dominate between antimonene and graphene with their intrinsic electronic properties 

preserved. Furthermore, the n-type Schottky barrier to p-type Schottky barrier transition occurs when 

the interlayer distance decreases from 5.0 to 3.1Å , which indicates that the Schottky barrier can be 

tuned effectively by the interlayer distance in the vdW heterostructures. We find that interfacial charge 

transfer and the Fermi level shift determine the Schottky barrier transition in the antimonene/graphene 

heterostructure.The present study would open a new avenue for application of ultrathin 

antimonene/graphene heterostructures in future nano- and optoelectronics. 
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1. Introduction 

    Two-dimensional (2D) materials, such as graphene, BN, transition metal 

dichalcogenides (TMDs), and phosphorene, have received considerable attention owing 

to their excellent mechanical, optical, chemical, electronic and thermal properties which 

make these materials promising for next-generation nanoelectronic and optoelectronic 

devices [1-7]. Besides their outstanding properties, they have the potential1to lead to 

drastic reductions in the characteristic lengths of devices [8–10]. Although the most 
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