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1 Vitae

1987-1990: Sup’aéro, french "Grande Ecole" in Toulouse. Aeronautics engineering studies.

1990: Applied mathematics master’s degree. University of Toulouse.

1990-1993: PhD "Numerical resolution of the harmonic Maxwell equations by a discontinuous
finite elements method". Application to RADAR cross-section computations. ONERA (french
aeronautics institute) in Toulouse.

1994-2006: Assistant professor at the University of Toulon.

e 2005: Habilitation thesis "Numerical simulation of multiphase flows. From theory to practice".

since 2006: Full professor at the University of Strasbourg.

2 Research

I am interested in the mathematical and numerical modeling in physics. My researches are often connected
to industrial problems and High Performance Computing (HPC).

2.1 Multiphase flows

Since 1999 my main research subject is related to the modeling of compressible multiphase flows. With
my collaborators, I have developed models and methods for computing liquid flows with phase transitions

[5], [26], liquid-gas flows [32], [13], particle-gas flows [11].

I have an experience of industrial contracts:

e in 1998, I made a coastal engineering study for the city of Banyuls-sur-Mer.

e in 2002, I developed a C++ finite volume software for the numerical simulation of a multiphase flow
in a gas generator for the company "Direction des Constructions Navales" and the french Navy, in
Toulon.

e in 2005-2006, I developed a parallel finite volume FORTRAN90/MPI software for the company
"Principia" in La Ciotat, which is a subsidiary of AREVA. This software is devoted to turbulent
multiphase compressible flows.

2.2 Plasma physics and HPC

Since 2007, I have started to work in plasma physics in the context of the International Thermonuclear
Experimental Reactor (ITER) project. With Anais Crestetto, we have developed a software for coupling
Discontinuous Galerkin and Particle-In-Cell methods. This software runs on GPU and is written in the
OpenCL framework [I7]. We are also studying reduced fluid models of the Vlasov-Maxwell kinetic model
[9].

The Discontinuous Galerkin method will also be incorporated into a commercial software for electromag-
netism modeling: this is a newly started collaboration with the company Axessim in Strasbourg.


http://www-irma.u-strasbg.fr/~helluy

2.3 Other works

I have also been interested in other subjects: theory of the compressible Navier-Stokes equations [12],
boundary integral equations [25], inverse problems in underwater acoustics [31].

2.4 Main academic collaborations

Frédéric Coquel (Paris), Frédéric Golay (Toulon), Siegfried Miiller (Aachen), Nicolas Seguin (Paris).

2.5 Main industrial collaborations

Jean-Marc Hérard (EDF, french electricity company), Christine de Jouétte (PRINCIPIA), Christophe
Girard (Axessim).

2.6 PhD

Sandra Rouy (1997-2000), Thomas Barberon (1999-2002), Julien Nussbaum (2004-2007), Héléne Mathis
(2007-2010), Thomas Belat (since 2008), Anais Crestetto (since 2009), Jonathan Jung (since 2010),
Thomas Strub (since 2011).

3 Teaching

I have now fifteen years experience in teaching mathematics and scientific computing to engineers and
mathematics student from bachelor to master. Examples of courses: numerical analysis, scientific com-
puting, partial differential equations, programming (FORTRAN, C, C++, OpenCL), functional and
harmonic analysis, optimization, operations research, optimal control, finite volumes, finite elements, etc.

4 Others

e head of the team "Partial Differential Equations and Control Theory" at the mathematics institute
of the University of Strasbourg.

e head of the "Scientific Computing" master’s degree.

e french coordinator of the DFG/CNRS research group "Micro-Macro Modeling of Liquid-Vapor
Flows". The german coordinator is Dietmar Kroner, Professor at the University of Freiburg.

o clected at the scientific council of the mathematics institute. Member of the "collegium science" of
the University of Strasbourg.

e Organization of several scientific events. For instance, I recently organized, with other colleagues
from Paris and Stuttgart, the CEMRACS 2011. It is a summer research school, which was held
in Marseille in july and august 2011. It involved 150 participants and the subject was "Multiscale
Coupling of Complex Models" http://smai.emath.fr/cemracs/cemracsii/|

e december 2011: fourth prize of the international AMD OpenCL innovation challenge. Numeri-
cal simulation of a medical X-ray generator on GPU. http://community.topcoder.com/amdapp/
2011/12/24/announcing-the-winners-of-the-innovation-challenge/
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