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Influence of edge reconstruction on the electron
transport in zigzag graphene nanoribbon®

Li Biao Xu Da-Hai Zeng Hui'

(College of Physical Science and Technology, Yangtze University, Jingzhou 434023, China )

( Received 31 December 2013; revised manuscript received 25 February 2014 )

Abstract

Edge reconstructions of graphene nanoribbons and their stable defective configurations were identified by experi-
mental characterization. First principles calculations are performed to evaluate the effects of atomic edge arrangement on
the electronic transport properties of zigzag graphene nanoribbons. It is found that these two defective edge structures
affect effectively the high stable nanostructure configuration and give rise to pronounced modifications on electronic
bands, leading to the shift of Fermi level as well as the occurrence of resonant energies. Both of these two atomic recon-
structions would limit the electron transport around the Fermi level, and result in the complete resonant backscattering
taking place at different locations. The suppression of conductance is not only related with increasing defect size, but
more sensitive to the distribution of defect state, and the modifications on the electronic bands that are influenced by

the edge reconstructions.

Keywords: graphene nanoribbon, reconstruction, electronic structure, electron transport
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