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Abstract 

 

First principle modeling is computational theoretical modeling method used in physics, 

chemistry, and material science to investigate electronic properties of nanomaterials. 

Nevertheless, there have been very limited studies on the electronic property of single 

layer and bilayer graphene nano-flakes by using first principle modeling. Therefore, 

current research aims to investigate the electronic properties of single layer and bilayer of 

graphene sheets with different shapes and geometry, by using computational quantum 

physics modeling which is cost- effective and reliable. Generally, different amount of 

graphene layer and different amounts of carbon atoms within the edges as well as various 

shapes of nano-flakes will affect the Fermi energy level and total energy of the system. 

The structure is then be modelled in terms of electron density by using the density 

functional theory (DFT)[2]. The computational methodology will employ DFT within the 

Kohn Sham frame work coded in the Quantum ESPRESSO suite of open source computer 

codes. Generally, DFT equation E =  -  dr d  +  -  is 

used to the study for fermi energy calculation. DFT is used to investigate electronics 

properties in graphene nanoflakes with either armchair (AC) or zigzag (ZZ) edges, as well 

as without passivation and with passivation. 
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