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Abstract

This project investigates the structural and electronic properties of strained graphene using Density Functional
Theory (DFT) through the Quantum ESPRESSO computational simulation package. The study aims to explore
the influence of mechanical strain on the physical and electronic behavior of graphene and evaluate its potential
for advanced sensing applications. Graphene is considered one of the most promising two-dimensional
nanomaterials due to its exceptional characteristics, including outstanding electrical conductivity, remarkable
mechanical flexibility, and high chemical stability, which make it highly suitable for nanoelectronics and modern
sensing technologies.

The research methodology involved applying both uniaxial and biaxial strain with varying percentages (£10%) to
analyze their effects on the crystal structure, lattice constant, and atomic bond length. In addition, the electronic
properties of graphene were examined through detailed analysis of the electronic band structure and Density of
States (DOS). The obtained results demonstrated that strain engineering significantly modifies the electronic
behavior of graphene, enabling tunable electronic properties and enhanced sensitivity toward external
interactions.

Furthermore, the findings indicate that controlling the applied strain can substantially improve the performance
of graphene in chemical sensing, biosensing, and flexible electronic applications. This highlights the potential of
strained graphene for the development of highly sensitive and efficient sensing devices. The significance of this
project lies in its contribution to contemporary research on two-dimensional materials and its role in advancing
innovative solutions in nanotechnology and future electronic systems.
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