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The Properties of Electron Transport in the Structure of Graphene
Nanoribbon-Benzene Ring-Graphene Nanoribbon

AN Ya-juan, YU Yun—jin*, WAN Lang-hui, WEI Ya-dong

(College of Physics Science and Technology, Shenzhen University, Shenzhen Guangdong 518060, China)

Abstract: Based on the nonequilibrium Green's function approach and density functional theory, the I-V curve and

shot noise of the structure of graphene nanoribbon-benzene ring-graphene nanoribbon were studied by ab initio

method. It was found that different connections of grapheme ribbons with the benzene ring gives very different re-

sults. Symmetrical 1-4 connection gives much larger current compared with the asymmetry 1-3 connection. The

shot noise and Fano factor were also calculated. Fano factor approaches to one for the asymmetrical 1-3 connection,

while the symmetrical 1-4 connection gives smaller Fano factor. It was confirmed that different from the thermal

noise, shot nose can be used as a method of analyzing the transport properties of the quantum structures.

Key words: graphene nanoribbon; benzene ring; /-V characteristic; shot noise; Fano factor
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