
HADRONS AND QUARK–GLUON PLASMA

Before matter as we know it emerged, the universe was filled with the primordial
state of hadronic matter called quark–gluon plasma. This hot soup of quarks and
gluons is effectively an inescapable consequence of our current knowledge about
the fundamental hadronic interactions: quantum chromodynamics. This book
covers the ongoing search to verify the prediction experimentally and discusses
the physical properties of this novel form of matter. It provides an accessible
introduction to the recent developments in this interdisciplinary field, covering
the basics as well as more advanced material. It begins with an overview of
the subject, followed by discussion of experimental methods and results. The
second half of the book covers hadronic matter in confined and deconfined form,
and strangeness as a signature of the quark–gluon phase. A firm background in
quantum mechanics, special relativity, and statistical physics is assumed, as well
as some familiarity with particle and nuclear physics. However, the essential
introductory elements from these fields are presented as needed.

This text is suitable as an introduction for graduate students, as well as pro-
viding a valuable reference for researchers already working in this and related
fields.

JEAN LETESSIER has been CNRS researcher at the University of Paris since
1978. Prior to that he worked at the Institut de Physique Nucleaire, Orsay, where
he wrote his thesis on hyperon–nucleon interaction in 1970, under the direction
of Professor R. Vinh Mau, and was a teaching assistant at the University of
Bordeaux. Since 1972 he has made numerous contributions to the research area
of thermal production of particles and applied mathematics.

JOHANN RAFELSKI obtained his Ph.D. in 1973 and has been Professor of
Physics at the University of Arizona since 1987. He teaches theoretical sub-
atomic physics both at undergraduate and at graduate level. Prior to this, he held
a Chair in Theoretical Physics at the University of Cape Town, and has been
Associate Professor of Theoretical Physics at the University of Frankfurt. He
has worked at the CERN laboratory in Geneva in various functions since 1977,
and has been instrumental in the development of the relativistic-heavy-ion ex-
perimental program. Professor Rafelski has been a Visiting Professor at the
University of Paris and other European and US institutions. He is a co-author of
several hundred scientific publications, has edited and/or written more than ten
books, and has contributed numerous popular scientific articles.

This title, first published in 2002, has been reissued as an Open
Access publication on Cambridge Core.

Published online by Cambridge University Press



Published online by Cambridge University Press



CAMBRIDGE MONOGRAPHS ON
PARTICLE PHYSICS

NUCLEAR PHYSICS AND COSMOLOGY
18

General Editors: T. Ericson, P. V. Landshoff

1. K. Winter (ed.): Neutrino Physics
2. J. F. Donoghue, E. Golowich and B. R. Holstein: Dynamics of the Standard Model
3. E. Leader and E. Predazzi: An Introduction to Gauge Theories and Modern Particle Physics,

Volume 1: Electroweak Interactions, the ‘New Particles’ and the Parton Model
4. E. Leader and E. Predazzi: An Introduction to Gauge Theories and Modern Particle Physics,

Volume 2: CP-Violation, QCD and Hard Processes
5. C. Grupen: Particle Detectors
6. H. Grosse and A. Martin: Particle Physics and the Schrödinger Equation
7. B. Andersson: The Lund Model
8. R. K. Ellis, W. J. Stirling and B. R. Webber: QCD and Collider Physics
9. I. I. Bigi and A. I. Sanda: CP Violation

10. A. V. Manohar and M. B. Wise: Heavy Quark Physics
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