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[RRBZE Brief summary of your presentation]

Graphene, an ideal two-dimensional (2D) carbon sheet composed of hexagonal network of sp2
carbons, exhibits outstanding electronic and mechanical properties. Thus, graphene sheets have
great potential for the development of electronic devices. However, the miniaturization of these
devices requires the narrowing of graphene to nanoscale width. At the nanoscale, the strips of
graphene called graphene nanoribbons (GNRs) exhibit semiconducting properties, and the
electronic structures of GNRs show strong dependence on the mechanical strain. In electronic
devices, tensile, folding and bending deformations are often introduced at the interface between
GNRs and metal electrodes due to the thermal expansion and lattice mismatch, which severely
affects the device performance and reliability. Therefore, it is necessary to investigate the strain
effects on the electronic properties of GNRs and clarify the underlying change mechanism of
electronic structure. In this study, the band structures of Armchair GNRs (AGNRs) under tensile,
folding and bending deformation are calculated by applying density functional theory. It is found
that these deformations can easily induce the change in the band structures of GNRs. The
current-strain characteristics of AGNRs under uniaxial tension were analyzed using a
tight-binding (TB) method based on non-equilibrium Green’s function approach. It is found that the
current through AGNRs changed drastically depending on the strain-induced change of its band
gap and the /-V characteristics of AGNRs change significantly as the change in the length of

strained area.
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