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Introduction and background  
Figure from [1] showing the postion of dopants. The red and 

blue triangles corresponds to the two sublattices respectively. 
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Edge dependent electronic properties 
• Both the transmission and the DOS are highly edge dependent.  

• Armchair mimics graphene sheets, with both a transport- and a bandgap. 

• Zigzag shows only a shallow transport gap forms and no electronic bandgap. 

Figure from [3] showing the existence of a bandgap for sheet 

graphene. 
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The figure shows the differences between the two edge types. The transmission is 

compared with the pristine and symmetric in subfigures a) and b), the averaged DOS 

in c) and d). Furthermore e) and f) compares the NN TB model DOS with two simple 

effective crystal models.  Especially the CPA captures most of the features of both 

DOSes. 

The difference is in the LDOS 

• The LDOS for the ZGNR shows a small leakage near the edge 

asociated with the dopant. 

Single site scattering is responsible 

New channels open at interfaces. 

• A change in prefered sublattice opens an isolated channel at 

the interface between the two domains.  

• The channel is conducting in the energy range where both 

domains have a transport gap. 

Conclusions 

Our results highlight the importance of edge geometry in doped graphene nanoribbons. The 

band gap predicted for sublattice asymmetrically doped graphene is sensitive to the 

presence of zigzag edges, where a gap-opening average potential is no longer the dominant 

effect of disorder. Instead impurity bound states within the expected band gap, associated 

with the edge sublattice, lead to a finite DOS and propagation along the edge. A band gap 

opening, similar to that in graphene sheets, is observed for armchair edges. 

Finally, we show the formation of one-dimensional metallic wire behaviour at the interface 

between two regions with doping on opposite sublattices. 

• Recently, experimental groups[1,2] discovered that it 

is possible to break the usual sublattice symmetry by 

substitutional doping 

• Theoretical calculations show that this leads to a 

bandgap [3] 

Sublattice imbalance, mass term model (VCA) 
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• An average sublattice 

imbalance can be modeled 

as 

• Giving a dispersion: 
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with a bandgap 𝜖𝐴 − 𝜖𝐵 .  
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  is also called a mass term. 
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• Graphene has two identical sublattices. (Black and white).  

• The edge geometry plays a large role.  

• AGNRs behave like sheets,  

• ZGNRs behave differently. 

• Different effects takes dominates in the gap region 

• AGNRs are dominated by the effect of the average potential 

• This leads to a bandgap 

• ZGNRs are dominated by the effect of bound impurity states 

• These states exists within the gap, and causes current to leak through. 

• Channels appear at boundaries between prefered sublattice domains. 

• The channels are metallic, and behaves like an isolated nanowire for energies in the gap. 

 


