
SUPPLEMENTARY INFORMATION 

Reconstruction of the symmetry between sublattices: A strategy to 

improve the transport properties of edge-defective graphene 

nanoribbon transistor 

Shizhuo Ye, 
a
 Hao Wang, 

a
 Minzheng Qiu, 

a
 Yi Zeng, 

a
 Qijun Huang, 

a
 Jin He 

a
 and Sheng Chang 

*a
 

a
School of Physics and Technology, Wuhan University, Wuhan, Hubei 430072, People’s Republic of China 

*Email: changsheng@whu.edu.cn 

Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2020

mailto:changsheng@whu.edu.cn


 

To analysis the relative energy stability of modified structures respect to other ribbons, we adopt the edge formation-energy 

per length defined as: 

𝜀H2 =
1

2𝐿
(𝐸ribb − 𝑁C𝐸

bulk −
𝑁H

2
𝐸H2), 

where E
ribb

, E
bulk

, and EH2 are the total energy of the ribbon supercell, of one atom in "bulk" graphene and of the isolated H2 

molecule. NC (NH) is the number of carbon (hydrogen) atoms in the ribbon supercell. L is the length of the ribbon. We select 

10AGNR and 12ZGNR (which manifests zigzag edges and has a similar width to 10AGNR) as the references. The edge 

formation-energy table is shown below. 



 10AGNR 12ZGNR modified 
10AGNR

-A 

modified 
10AGNR

-B 

modified 
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10AGNR

-E 
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10AGNR

-F 

modified 
10AGNR

-G 
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10AGNR

-H 

𝜀H2(eV/

Å) 

0.048 0.122 0.029 0.006 0.025 

(0.025) 

0.051 

(0.053) 

0.032 0.029 

 

-0.009 

As there are two possible final modified structures for 10AGNR-D and 10AGNR-E, thus two edge formation-energies 

corresponding to them are shown in the table. All modified systems manifest the lower edge formation-energy than 12ZGNR. 

Modified 10AGNR-E shows the slightly higher edge formation-energy than 10AGNR. The rest modified structures show the 

lower edge formation-energy than 10AGNR. The lower edge formation-energy means the more stable structure. Therefore, 

all the modified structures are more stable than 12ZGNR, and most of them are more stable than 10AGNR, while modified 

10AGNR-E are slightly less stable than 10AGNR. 

 



 

 


