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Abstract
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Abstract:

Graphene, a stable mono-layer of graphite with one atomic thickness, has been recently
discovered. After the discovery, graphene has become a promise material with great potential for
several novel technologies such as nanoelectronics. As a material with a lot of applications for
electronic industrial and advanced physics research, graphene-based novel electronic devices
have drawn much attention in the recent years. Electrons in graphene behave like the two-
dimensional massless relativistic fermions, called pseudo Weyl-Dirac particles (considered as
charged neutrino), with its Fermi velocity of 10° m/s playing the role of the effective speed of
light. Graphene can be also flexible or stretchable, giving rise to control of its electronic property
by mechanical strain. By experimental test, it is found that graphene can sustain elastic strain
beyond 20%. Recently, much attention has been given to strained graphene; because it’s
experimental and theoretical fundamental properties are important for several novel devices.
Strained graphene can be realized by several ways. In this project, using the tight-binding model
to derive the motion of electrons in strained graphene, the effect of strain on electronic transport
in mono-layer and bi-layer graphene-based junctions is studied. Both magnetic and
superconducting graphene-based nanoelectronic junctions are considered. In superconducting
junction, the Dirac Bogoliubov-de Gennes equation is adopted to describe the motion of the
relativistic quasiparticles in the considered system. This work should be significant for the field of

physics and electronics for our country.
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