
Postdoctoral position

Development and analysis

of numerical schemes for semiconductors

models

The MoHyCon (Multiscale Models and Hybrid numerical methods for
semiConductors) ANR project is related to the analysis and simulation of
numerical methods for multiscale models of semiconductors. We are seeking
a dynamic PhD graduate in numerical analysis and scientific computing for
PDEs. The project will require both the theoretical study of considered
numerical methods and their implementation.

Depending on the preference and/or expertise of the applicant, two work
leads are possible:

• The first task is dedicated to the analysis of numerical schemes for
energy transport model. This is a macroscopic model for semicon-
ductors, describing the evolution of the density of electrons and the
temperature (see for example [4] for a description of the hierarchy of
semiconductors’ models). The main difficulty when discretizing this
model comes from the Joule heating term involving the scalar product
of two gradients. We will start by studying a time dependent version
of the finite volume scheme proposed in [1] and establishing a conver-
gence result. Then we could extend this analysis to more sophisticated
discretizations like DDFV schemes [2].

• The other possible task is to construct schemes for the linear Boltz-
mann equation for semiconductors, which are asymptotic preserving
in the diffusion limit given by the drift-diffusion system, and above all
to study rigorously this diffusive limit at the discrete level. The main
idea will be to adapt the work of [3] to the discrete framework, and
more precisely to establish discrete dissipation properties leading to
uniform a priori estimates on the approximate kinetic solution, which
will allow to pass to the diffusive limit in the scheme.

Location: Laboratoire de Mathématiques Jean Leray, Université de Nantes.
Grant: ANR MoHyCon project.

1



Advisor: Marianne Bessemoulin-Chatard.
Beginning: between September 2018 and January 2019.
Duration: 12 months.
For more information, send an email with your CV, publications
and reference contacts to: Marianne.Bessemoulin@univ-nantes.fr
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