Preface

Initiated from an original idea of Y. Maday in 1996, the CEMRACS is a yearly meeting for applied mathematicians interested in modeling and scientific computing. It
is a special event of the SMAI, the French society for industrial and applied mathematics. Traditionally, the meeting is held at the Centre International de Rencontres
Mathématiques (CIRM) on the campus of Luminy, Marseille. The eighth gathering
was devoted to numerical methods for hyperbolic and kinetic problems.
The aim of the CEMRACS is two-fold. The first objective is to further fruitful
interactions between academic laboratories and industrial centers of research. Secondly, the meeting provides a high level formation by offering a timely picture of a
very active area in applied mathematics. Therefore, the CEMRACS aims at bringing together various groups of scientists: physicists, engineers, computer scientists,
applied mathematicians, the combination of their skills and efforts being the condition of progress on the problems addressed by industrials. The applications include
multi-phase flows, numerical resolution of plasma physics problems, simulations of
non linear Schrödinger equations, diffusion approximation in radiative transfer.
The very heart of the CEMRACS is an intense research activity, organized by
groups of two to six persons working together on the submitted subjects. Besides,
the first week of the CEMRACS is devoted to lectures. This year the courses were
given by Albert Cohen, Fréderic Coquel and Pierre Degond. These lectures survey
the topics and offer the means to stay current with the cutting edges of the field.
More than one hundred people attended the summer school, with an average of
fifty people present per week. This volume collects the progress performed during the
summer school on the projects submitted by our industrial and academic partners.
Our thanks go to the scientific committee: Patrick Lascaux (Commissariat à l’Energie Atomique), Patrick Le Tallec (Ecole Polytechnique Paris), Pierre-Louis Lions
(Membre de l’Institut, Université Paris IX and Ecole Polytechnique), Yvon Maday
(Université Paris VI), Étienne Pardoux (Université Aix Marseille), Olivier Pironneau
(Université Paris VI), Pierre-Arnaud Raviart (Ecole Polytechnique), Denis Talay (INRIA Sophia Antipolis).
We are grateful to our partners for their kind support – both in terms of funding,
and in providing a true incentive in favor of interdisciplinary cooperation:
– the C.E.A. (Commissariat à l’Energie Atomique) and in particular the centers
DAM (Ile de France, Bruyères), Cesta (Gironde), Cadarache (Bouches-du-Rhône),
Saclay (Essonne);
– the I.F.P. (Institut Français du Pétrole);
– the D.G.A (Direction Générale de l’Armement);
– the academic laboratories: IRMA (UMR CNRS 7501, Université Louis Pasteur,
Strasbourg), MAPMO (UMR CNRS 6628, Université d’Orléans), LMA (F.R.E. CNRS
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2222, Université Lille 1), MIP (UMR CNRS 5640, Université Toulouse), Laboratoire
Jacques-Louis Lions (UMR CNRS 7598 Université Pierre et Marie Curie);
– the INRIA (Institut National de Recherche en Informatique et en Automatique)
– the European Research Training Network HYKE HPRN-CT-2002-00282;
– the GdR CNRS 2250 GRIP.
Finally it is our pleasant duty to thank the staff of the CIRM in Luminy for its unforgettable warm hospitality.
Lille, Orléans, Strasbourg, February 2005
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