
Lecture Notes in
Mathematics
Edited by A. Dold and B. Eckmann

Subseries: Fondazione C.I.M.E., Firenze
Adviser: Roberto Conti

1385

A. Anile Y. Choquet-Bruhat (Eds.)

Relativistic Fluid Dynamics
Lectures given at the 1st 1987 Session of the
Centro Internazionale Matematico Estivo (C.I.M.E.)
held at Noto, Italy, May 25-June 3, 1987

Springer-Verlag
Berlin Heidelberg NewYork London Paris TokyoHong Kong



Editors

Angelo M. Anile
Dipartimento di Matematica, Citta Universitaria
Viale A. Doria 6, 95125 Catania, Italy

Yvonne Choquet-Bruhat
Departement de Mecanique, Universite P et M. Curie
Tour 66, 4, Place Jussieu
75252 Paris Cedex, France

Mathematics Subject Classification (1980): 83, 83C, 83E

ISBN 3-540-51466-X Springer-Verlag Berlin Heidelberg New York

ISBN 0-387-51466-X Springer-Verlag New York Berlin Heidelberg

This work is subject to copyright. All rights are reserved, whether the whole or part of the material
is concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation,
broadcasting, reproduction on microfilms or in other ways, and storage in data banks. Duplication
of this publication or parts thereof is only permitted under the provisions of the German Copyright
Law of September 9, 1965, in its version of June 24, 1985, and a copyright fee must always be
paid. Violations fall under the prosecution act of the German Copyright Law.

© Springer-Verlag Berlin Heidelberg 1989
Printed in Germany

Printing and binding: Druckhaus Beltz, Hemsbach/Bergstr.
2146/3140-543210 - Printed on acid-free paper



PREFACE

In the field of Relativistic Fluid Dynamics, there has been only one
previous conference (the C.I.M.E. course of 1970, held in Bressanone
with the late professor Cattaneo as Director) and the only other
book on the subject is the excellent monograph by professor
Lichnerowicz, dated 1967, entitled Relativistic Hydrodynamics and
Magnetohydrodynamics and published by Benjamin. Therefore it is no
surprise that after 17 years the proceedings of a course on this
subject should amount to a rather substantial book. In 17 years the
subject has developed greatly, mainly with regard to applications
which previously would never have been imagined.

In particular there has been a tremendous development in the field
of plasma physics (relativistic fluids are a good model for high­
energy astrophysical plasmas) and nuclear physics (relativistic
fluids are currently used in the analysis of the heavy ion
reactions). Therefore relativistic fluid dynamics is a working tool
in vastly different areas such as astrophysical plasmas and nuclear
physics.

This is the explanation for the fact that, since 1970, there has
been no other general course on the subject. In fact there have been
sessions on relativistic fluids in conferences on plasma physics and
on nuclear physics separately. However this tended to obscure the
underlying mathematical structure of the subject and made more
difficult to transfer results and techniques from one area to
another.

Having realized this, we thought that a course on this subject could
bring expertise and interest from several areas (astrophysics,
plasma physics, nuclear physics, mathematical methods) and provide
an appropriate arena for fruitful discussions and exchanges of ideas

The main lecture courses had the objective of introducing the most
significant aspects of relativistic fluid dynamics. Their topics
were: covariant theory of conductivity in ideal fluid and solid
media; covariant fluid mechanics and thermodynamics: an
Introduction; hamilton techniques for relativistic fluid dynamics;
and stability theory, relativistic plasmas.

The lectures were delivered by leading scientists in these areas
(B. Carter, W. Israel, D. Holm, H. Weitzner) and constitute an
up­to­date and thorough treatment of these topics.

They were also several interesting contributions from the seminars
on specialized topics. Not all of them, for reasons of space, have
been included in this volume. In particular, the seminars by
Dudynski and Ekiel­Jezewska, Granik, Hiscock and Lindblom, Deb Ray,
Boillat, were omitted. The important topics treated by these authors
are covered, however, in other publications.

About fifty people (including research students and senior
scientists) participated actively in the course.
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