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Abstract  
 
Lateral monolayer heterostructures from 
transition metal dichalcogenides (TMDCs) 
have been studied both by experiments and 
by calculations in recent times. 
Semiconducting TMDC layers of D3h 
symmetry have the bulk polarisation as a 
topological invariant. With DFT calculations 
We show that, if two semi-conducting 
monolayers of different polarisations are put 
together laterally, metallic edge states 
appear along the interface. These 1-d 
interface states, although protected by 
crystal symmetry, are subject to charge and 
spin density wave instabilities that then lead 
to the opening of a bandgap. 
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Figure 1: A Unit cell of a  lateral heterostructure 
made of semi-conducting TMDCs 
 

 

 
Figure 2: Charge density wave at the interface 
that causes a bandgap opening. 
 

 

 

 

 

 

 

 


