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A B S T R A C T

First-principle calculations based on full potential linearized augmented plane-wave method
have been performed to investigate the electronic and optical properties of 1× 1 and 2×2
supercells of non-Bernal AA stacked bilayer graphene. The exchange-correlation effects in the
present work have been treated using the local density approximation which show good agree-
ment of the calculated structural and electronic properties with previous reports. From the cal-
culated electronic properties, semimetallic nature is found for 1×1 supercell of bilayer gra-
phene, while a pseudogap is observed for the 2×2 supercell. Our results indicate that the
pseudogap in 2×2 supercell of bilayer graphene originates from the increased number of va-
lence and conduction band states contributing in the electronic structure of this configuration
and suppressing the states in the vicinity of Fermi level. In order to understand the effects of non-
Bernal AA stacking of two graphene layers on the optical response, we have computed the optical
properties in terms of complex dielectric function for electromagnetic radiations having polar-
ization vectors parallel and perpendicular to the xy-plane. Our calculated optical properties show
a significant enhancement of optical absorption of electromagnetic radiations having polarization
vector parallel to xy-plane, which is ascribed to the augmentation of 2D honeycomb lattice of
carbon atoms in form of bilayer graphene. These results highlight tunable electronic and optical
characteristics of graphene that might prove advantageous for its employment in electronic de-
vices.

1. Introduction

In recent past the low-dimensional polymorphs of carbon namely: fullerenes [1], carbon nanotubes [2], carbon graphene [3], and
carbon nanoribbons [4,5] have been intensely scrutinized due to their propitious applications in post-silicon nano-electronic devices.
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