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3.. Res ts and Discussion
First we have calculated the band structure and energy gap for the graphen nanoribbon with armchair edge and 

by including the edge deformation; we have used the tight- binding model that explained in previous section. There 
are three distinct families for A-GNRs. For the perfect A-GNRs (without considering edge deformation), in the case 
of N=3m+2, energy gap is zero and A-GNR is metallic, but in other two families energy gap appears and A-GNR 
classified as a semiconductor structure. The energy gap of N=3m+1 case is bigger than N=3m case. By including 
the edge deformation Hamiltonian to the Hamiltonian of system (deformation is localized near two edges) and by 
solving the Schrödinger equation we have find the band structure of system. Results show that all A-GNRs become 
semiconductor. For example we can compare the energy gaps of A-GNRs with N=8, 9 and10. For perfect A-GNRs 

widths of ribbon. Figure shows the decrease of energy gap by increasing the ribbon width. However to detuning the 
energy gap of system for optical applications, we should optimize the shape and the width of graphene nanoribbon.  
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