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Context:
Graphene is a two dimensional material made of a honeycomb
lattice of carbon atoms. Due to its extraordinary properties, it
becomes a promising material for various applications. In particular, it is 100 times stronger than the strongest steel and it exhibits a unique electronic band structure that allows an efficient
conduction of electrons [1]. In this proposal, we are interested
in the mathematical modeling of the electron transport through
graphene nanostructures.
Internship description:
The transport of electrons in graphene has been the subject of intensive recent studies
in both mathematicians and physicists communities. In recent mathematical works (see e.g.
[2]), the spectral properties of the two dimensional Schrödinger operator H = −∆ + Vper
(where Vper is a periodic potential having the symmetry of a honeycomb lattice) have been
studied, in order to characterize the energy bands of an infinite graphene sheet.
The goal of this internship proposal is to study the transport of electrons through graphene
nanorribons GNRs. These structures are thin strips of graphene in which electrons are confined along a given longitudinal direction. Since the edges of GNRs break the lattice symmetries, the electronic states seem to be strongly dependent on their shape and on the boundary
conditions taken along them. The main objective is to compute, using an appropriate numerical method, the energy bands of GNRs with given boundary conditions, and to compare the
obtained results with those found in the physics literature.
Prerequisites:
Basic knowledge of partial differential equations and numerical methods are required. An
additional interest in mathematical modeling of new physical phenomena will be a plus.
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