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Summary :

The host research group is the Surfaces and Interfaces group of Institut Pascal that
has projects in common with the Cristal Growth Group.

The candidate will carry out theoretical work whilst benefiting from the scientific
background mostly comprising experimentalists who grow or characterise IlI-V
semiconductors, in particular nanowires.

Recently, several publications have studied core-sheath nanowires using Density
Functional theory (DFT) adapted to periodic systems (1).

The aim of this study is to adapt and develop ab initio Perdew Burke Ernzehof
functional (PBE) plane-wave calculations to the GaAs and GaN defect-free wires
grown in the institute (i.e. at known optimal geometry).

This choice of PBE is justified by its accuracy for solid state lattice parameters and
band structure (2). The software used by the candidate will be the ABINIT DFT/plane
wave code, along with a graphic interface, such as Diamond for input and for
illustrative output.

Several model supercells for the GaAs zinc-blende structure wires have already been
tested, in the course of research for a Master’s thesis.

Deposition of a GaN layer at the surface of the GaAs nano-wires is an integral part of
this study. In spite of a 25% lattice mis-match, this has been shown to proceed in our
group, notably on planar surfaces of GaAs. The result is also defect free, and some
element of explanation was provided during previous DFT work in our group (3).

The ABINIT code is well-suited to parallel computers in regional (CRRI) and national
(IDRIS) centers.
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