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Abstract. We address here a tight binding model Hamiltonian to describe the evolution 

of charge gap in paramagnetic state of graphene on substrate. The Hamiltonian consists of 

nearest neighbor electron hoppings between two sublattices and symmetry breaking effect 

arising due to graphene on different substrates. The Coulomb interaction in graphene is 

considered here within mean-field approximation in the paramagnetic limit. The 

temperature dependent charge gap is calculated by Zubarev’s Green’s function technique 

and is computed numerically. It is observed that the charge gap gradually increases with 

Coulomb interaction in paramagnetic state up to a critical Coulomb energy            

where     is the nearest neighbor electron hopping. The charge gap is enhanced with 

enhancement of the substrate interaction. 

Keywords. Graphene, Paramagnetism, Coulomb Interaction 

PACS Nos. 81.05.ue, 75.20.-g, 68.65.-k 

[ Full Paper ] 

 

Orissa Journal of Physics  

ISSN 0974-8202 

Vol. 23, No.2 

August 2016 

pp. 153-158 

© Orissa Physical Society  

23_2_4_FP.pdf

