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QUARK-GLUON PLASMA
edited by Rudolph C Hwa (University of Oregon, USA)

“… very useful both as an expository treatise and as a handy reference to 
the important primary literature.”

Physics Today

This volume contains 14 review articles on the theory and phenomenology 
of the creation and diagnosis of quark-gluon plasma. They are written by 
active investigators of in the various research topics, which range from the 
QCD foundation through transport theory and thermalization models to the 
examination of possible signatures. The monograph should be useful not only 
to the experienced researchers in the subject but also to newcomers.

724pp	 Apr 1990
978-9971-5-0900-2	 US$124    £86

QUARK-GLUON PLASMA 2
edited by Rudolph C Hwa (University of Oregon)

This is a sequel to the review volume Quark–Gluon Plasma. There are 13 
articles contributed by leading investigators in the field, covering a wide range 
of topics about the theoretical approach to the subject. 

Contents: Quark–Gluon Plasma in Numerical Simulations of Lattice QCD (C 
DeTar); Applications of High Temperature Field Theory to Heavy Ion Collisions 
(M H Thoma); Collective Phenomena in the Quark–Gluon Plasma (J-P Blaizot 
et al.); The QCD Vacuum, Chiral Phase Transitions and Quark–Gluon Plasma 
(E Shuryak); Ultra-Relativistic Nuclear Collisions in a QCD-Based Space-Time 
Description: The Parton Cascade Model (K Geiger); and other topics.

792pp	 Nov 1995
978-981-02-2399-1	 US$115    £79
978-981-283-066-1(ebook)	 US$150

QUARK–GLUON PLASMA 3
edited by Rudolph C Hwa (University of Oregon, 
USA) & Xin-Nian Wang (Lawrence Berkeley 
National Laboratory, USA)

Contents: Thermodynamics and In-Medium 
Hadron Properties from Lattice QCD (F Karsch 
& E Laermann); Thermodynamics of the High-
Temperature Quark–Gluon Plasma (J-P Blaizot 
et al.); Jet Quenching and Radiative Energy 
Loss in Dense Nuclear Matter (M Gyulassy et 
al.); Gluon Radiation and Parton Energy Loss 
(A Kovner & U A Wiedemann); The Color Glass 
Condensate and High Energy Scattering in QCD 
(E Iancu & R Venugopalan); Electromagnetic 

QUARK-GLUON PLASMA 4
edited by Rudolph C Hwa (University of Oregon, 
USA) & Xin-Nian Wang (Lawrence Berkeley 
National Laboratory, USA)

This is the fourth volume in the series with the same 
title sequenced numerically, containing articles 
written by experts on current theoretical topics 
in the subject of Quark-Gluon Plasma created in 
heavy-ion collisions at high energy. 

Contents: Energy Loss in a Strongly Coupled 
Thermal Medium and the Gauge-String Duality (S 
S Gubser et al.); Quarkonium at Finite Temperature 

(A Bazavov et al.); Heavy Quarks in the Quark-
Gluon Plasma (R Rapp & H van Hees); Viscous 
Hydrodynamics and the Quark Gluon Plasma (D 
A Teaney); Hadron Correlations in Jets and Ridges 
Through Parton Recombination (R C Hwa); Elliptic 
Flow: A Study of Space-Momentum Correlations 
in Relativistic Nuclear Collisions (P Sorensen); 
Predictions for the Heavy-Ion Programme at the 
Large Hadron Collider (N Armesto).

452pp	 Feb 2010
978-981-4293-28-0	 US$133    £92
978-981-4293-29-7(ebook)	 US$173

Radiation from Relativistic Nuclear Collisions (C Gale & K L 
Haglin); Event by Event Fluctuations (S Jeon & V Koch); Particle 
Production in Heavy Ion Collisions (P Braun-Munzinger et al.); 
Hydrodynamical Description of Collective Flow (P Huovinen); 
Hydrodynamic Description of Ultrarelativistic Heavy Ion 
Collisions (P F Kolb & U Heinz); Central and Non-Central HBT 
from AGS to RHIC (B Tomásik & U A Wiedemann).

788pp	 Jan 2004
978-981-238-077-7	 US$181    £124
978-981-279-553-3(ebook)	 US$235
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QUARK MODEL AND HIGH 
ENERGY COLLISIONS
Second Edition
by V V Anisovich, M N Kobrinsky, Yu M Shabelski 
(Russian Academy of Sciences, Russia), & J Nyiri 
(Hungarian Academy of Sciences, Hungary)

This is an updated version of the book published 
in 1985. QCD-motivated, it gives a detailed 
description of hadron structure and soft interactions 
in the additive quark model, where hadrons are 
regarded as composite systems of dressed quarks.

The book discusses constituent quarks, diquarks, the massive effective 
gluons and the problem of scalar isoscalar mesons. The quark-gluonium 
classification of meson states is also given. Experimentally observed 
properties of hadrons are presented together with the corresponding 
theoretical interpretation in the framework of the composite hadron structure.

548pp	 Mar 2004
978-981-238-699-1	 US$150	 £103
978-981-279-492-5(ebook)	 US$195

UNDERSTANDING THE 
UNIVERSE
From Quarks to the Cosmos
by Don Lincoln 
(Fermi National Accelerator Laboratory, USA)

“This book is addressed to the curious layman, 
with only a murky recollection of school physics, 
who wants to know how far mankind has gone 
in understanding the world around us … It is 
an excellent reference for any scientist who 
is occasionally unsure how best to explain a 
particular physics concept to a non-specialist audience … his understanding 
and explanations of complex phenomena are excellent and the book strikes 
a balance between depth and accessibility.”

CERN Courier

592pp	 May 2004
978-981-238-703-5	 US$124	 £86
978-981-238-705-9(pbk)	 US$44	 £30
978-981-256-548-8(ebook)	 US$161

50 YEARS OF YANG-MILLS THEORY
edited by Gerardus ‘t Hooft (Utrecht University, The Netherlands)

“It was a brilliant idea to signal the 50th birthday 
of Yang-Mills theory by gathering together a 
wide range of articles by leading experts on 
many aspects of the subject. The result is a most 
handsome tribute of both historical and current 
interest, and a substantial addition to the existing 
literature …This unusual and elegant festschrift is 
a treat for theorists.”

CERN Courier

“The book is an excellent collection of important 
articles about the upcoming of gauge theories, 
which have turned out to be essential for the 
theoretical description of our universe.”

Professor Dr. Harald Fritzsch
University of Munich

500pp	 Feb 2005
978-981-238-934-3	 US$110	 £68
978-981-256-007-0(pbk)	 US$43	 £29
978-981-256-714-7(ebook)	 US$143

World Scientific Lecture Notes in Physics – Vol. 78

FOUNDATIONS OF QUANTUM 
CHROMODYNAMICS
An Introduction to Perturbative Methods 
in Gauge Theories
(Third Edition)
by T Muta (Fukuyama University, Japan)

Contents: Introduction: General Survey; Quarks 
and Color; Need for Asymptotic Freedom; 
Notation and Conventions; Elements of Quantum 
Chromodynamics: Gauge Principle; Quantization; Feynman Rules; 
Regularization; Renormalization; Renormalization Group Method: 
Renormalization Group; Renormalization Group Equations; Solution of the 
Renormalization Group Equations; Asymptotic Freedom; and other topics.

432pp	 Sep 2009
978-981-279-353-9	 US$97	 £67
978-981-279-354-6(pbk)	 US$62	 £43

World Scientific Series in 20th Century Physics – Vol. 40

MURRAY GELL-MANN
Selected Papers
edited by Harald Fritzsch 
(University of Munich, Germany)

“As an admirer of Murray Gell-Mann, I can only 
applaud the initiative of Harald Fritzsch to publish 
a selection of Gell-Mann’s papers. What interested 
me most in the collection were not the papers 
published in journals, but rather, the contributions 
to conferences, talks and so on.”

CERN Courier 

464pp	 Feb 2010
978-981-283-684-7	 US$105	 £69
978-981-4261-62-3(pbk)	 US$48	 £32
978-981-283-685-4(ebook)	 US$137

PROCEEDINGS OF THE 
CONFERENCE IN HONOUR OF 
MURRAY GELL-MANN’S 80TH 
BIRTHDAY
Quantum Mechanics, Elementary Particles, 
Quantum Cosmology and Complexity
Nanyang Technological University, Singapore, 
24 – 26 February 2010
edited by H Fritzsch (University of Munich, 
Germany), K K Phua (Nanyang Technological 

University, Singapore), co-editors B E Baaquie, A H Chan, L C Kwek, C H 
Oh (National University of Singapore, Singapore), co-editor N-P Chang (City 
University of New York, USA)& co-editor S A Cheong (Nanyang Technological 
University, Singapore)

This notable birthday volume contains the presentations made at the 
conference by many eminent scientists, including Nobel laureates C N Yang, 
G ‘t Hooft and K Wilson. Other invited speakers include G Zweig, N Samios, 
M Karliner, G Karl, M Shifman, J Ellis, S Adler and A Zichichi.

728pp	 Nov 2010
978-981-4335-60-7	 US$96	 £60
978-981-4338-62-2(pbk)	 US$54	 £33
978-981-4335-61-4(ebook)	 US$125
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QUARKS
Frontiers in Elementary Particle Physics
by Yoichiro Nambu (University of Chicago, USA)

“Professor Nambu’s book ia a useful addition 
to the library on elementary particles for the 
scientific layman.”

Physics Bulletin (UK)

Contents: What is an Elementary Particle; 
Quarks and Leptons; Looking for Quarks; Various 
Accelerators; The Birth of the Yukawa Theory; 
The Appearance of New Particles; Orderliness 
of Elementary Particles and Conservation Laws; Parity and Conservation; 
Composite Models of Hadrons; The Quark Model; Evolution of the Quark 
Model; Charm and its Followers; Quarks with Strings Attached; What is a 
Parton; and other topics

240pp	 May 1985
978-9971-966-66-9(pbk)	 US$18	 £12
978-9971-966-65-2	 US$60	 £41

QUARKS, LEPTONS 
AND GAUGE FIELDS
(2nd Edition)
by Kerson Huang (MIT)

This second edition, which has been expanded, 
incorporates the following new subjects: Wilson’s 
renormalization scheme, and its relation to 
perturbative renormalization; pitfalls in quantizing 
gauge fields, such as the Gribov ambiguity; the 
lattice as a consistent regularization; Monte Carlo 
methods of solution; and the issues, folklores, and 
scenarios of quark confinement. 

Contents: Introduction; Quarks; Maxwell field: U(1) Gauge Theory; Yang-
Mills Fields: Non-Abelian Gauge Theories; Topological Solitons; Weinberg-
Salam Model; Method of Path Integrals; Quantization of Gauge Fields; 
Renormalization; Method of Effective Potential; The Axial Anomaly; Quantum 
Chromodynamics; Lattice Gauge Theory; Quark Confinement.

348pp	 Oct 1992
978-981-02-0659-8	 US$99	 £68
978-981-02-0660-4(pbk)	 US$56	 £39

QUARKS AND GLUONS
A Century of Particle Charges
by M Y Han (Duke University)

“This is a readable little book on particle physics 
and is aimed at those with no previous exposure to 
the subject … Nevertheless, as one would expect 
from a leading contributor to the field, Han takes 
care to get things right even when using simple 
language, as for example in his discussion of spin.”

CERN Courier

This book provides a brief history of particles, 
charting the discovery of electrons and photons, antimatter, atomic nuclei, 
strong and weak forces, and quarks and gluons. In particular, it traces 
the concept of “conserved charges”, a phenomenon that is consistently 
manifested in each of these milestone developments in modern physics.

168pp	 Feb 1999
978-981-02-3704-2	 US$43	 £30
978-981-02-3745-5(pbk)	 US$20	 £14
978-981-238-479-9(ebook)	 US$56

QUARKS, BARYONS AND 
CHIRAL SYMMETRY
by Atsushi Hosaka & Hiroshi Toki (Osaka 
University, Japan)

“… this book is a delight … Unlike many 
specialized books which add little explanation 
beyond what can be found in review papers, for 
the serious student, this one adds a lot.”

Contemporary Physics

This book describes baryon models constructed 
from quarks, mesons and chiral symmetry. The role of chiral symmetry and 
of quark model structure with SU(6) spin-flavor symmetry are discussed 
in detail, starting from a pedagogic introduction. Emphasis is placed on 
symmetry aspects of the theories. As an application, the chiral bag model 
is studied for nucleon structure, where important methods of theoretical 
physics, mostly related to the semiclassical approach for a system of strong 
interactions, are demonstrated. 

388pp	 Jul 2001
978-981-02-4629-7	 US$104	 £72
978-981-281-004-5(ebook)	 US$135

THE GRIBOV THEORY OF 
QUARK CONFINEMENT
edited by J Nyiri (MTA KFKI Research Institute for 
Particle and Nuclear Physics, Hungary)

Contents: Quantization of Non-Abelian Gauge 
Theories (V N Gribov); Instability of Non-Abelian 
Gauge Theories and Impossibility of Choice of 
Coulomb Gauge (V N Gribov); Local Confinement 
of Charge in Massless QED (V N Gribov); Outlook 
(V N Gribov); Possible Solution of the Problem of 
Quark Confinement (V N Gribov); Orsay Lectures 
on Confinement (I) (V N Gribov); Orsay Lectures on Confinement (II) (V N 
Gribov); Orsay Lectures on Confinement (III) (V N Gribov); The Theory of 
Quark Confinement (V N Gribov); QCD at Large and Short Distances (V N 
Gribov); and other papers.

304pp	 Dec 2001
978-981-02-4709-6	 US$113	 £78
978-981-281-102-8(ebook)	 US$147

A STORY OF LIGHT
A Short Introduction to Quantum Field Theory of 
Quarks and Leptons
by M Y Han (Duke University, USA)

This book presents the essential aspects of 
relativistic quantum field theory, with minimal 
use of mathematics. It covers the development of 
quantum field theory from the original quantization 
of electromagnetic field to the gauge field theory of 
interactions among quarks and leptons.

Aimed at both scientists and non-specialists, it 
requires only some rudimentary knowledge of 
the Lagrangian and Hamiltonian formulation of 
Newtonian mechanics and a basic understanding 
of the special theory of relativity and quantum 
mechanics.

116pp	 Dec 2004
978-981-256-034-6	 US$59	 £40
978-981-256-587-7(ebook)	 US$77
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The Subnuclear Series – Vol. 44

THE LOGIC OF NATURE, 
COMPLEXITY AND NEW PHYSICS
From Quark-Gluon Plasma to Superstrings, 
Quantum Gravity and Beyond
Proceedings of the International School of Subnuclear 
Physics
edited by Antonino Zichichi (European Physical 
Society, Switzerland)

Contents: Complexity and Landscape in String Theory 
(F Denef & M R Douglas); Black Holes, Qubits and 
the Fano Plane (M J Duff & S Ferrara); Complexity at the Fundamental Level: 
Consequences for LHC (A Zichichi); Evidence for a Quark-Gluon Plasma at RHIC 
(J W Harris); International Linear Collider (N S Lockyer); How to Detect Extra-
dimensions (I Antoniadis); Dick Dalitz: Examples of His Contributions to Particle 
Physics (G R Goldstein); Analog Models Beyond Kinematics (S Fagnocchi); 
Complexity in Cosmic Structures (F S Labini); Mapping the Transverse Size of 
the Proton (O Smith); On the Precision of a Length Measurement (X Calmet); 
and other papers.

688pp	 Jul 2008
978-981-283-245-0	 US$185	 £128
978-981-283-246-7(ebook)	 US$241

THE DAWN OF THE LHC ERA
TASI 2008
Proceedings of the 2008 Theoretical Advanced 
Study Institute in Elementary Particle Physics
edited by Tao Han (University of Wisconsin, 
USA)

Contents: The Standard Model and LHC 
Phenomenology: Introduction to the Standard 
Model and Electroweak Physics (P Langacker); 
Topics in Flavor Physics (K S Babu); LHC 
Phenomenology for Physics Hunters (T Plehn); 
Collider Signal I: Resonance (T M P Tait); 

Collider Signal II: Missing ET Signatures and Dark Matter Connection 
(H Baer); LHC Experimentation: A Short Guide to Accelerators, 
Detectors, Objects, and Searches (P Witch); Dealing with Data: Signals, 
Backgrounds, and Statistics (L Demortier); Advanced Theoretical Topics: 
Introduction to SUSY and SUSY Breaking (Y Shirman); Strings for Particle 
Physicists (G Shiu); Particle Physics in Extra Dimensions (B Dobrescu); 
Neutrino Physics, Astroparticle Physics, and Cosmology: Neutrinos: 
Theory (M C Gonzalez-Garcia); Experimentation of Neutrino Physics 
(K Scholberg); Inflationary Cosmology (W H Kinney); Particle Dark 
Matter (D Hooper).

776pp		  Aug 2010
978-981-283-835-3	 US$164	 £102
978-981-283-836-0(ebook)	 US$213

STRONG COUPLING GAUGE 
THEORIES IN LHC ERA
Proceedings of the Workshop in Honor of Toshihide 
Maskawa’s 70th Birthday and 35th Anniversary of 
Dynamical Symmetry Breaking in SCGT
edited by H Fukaya, M Harada, M Tanabashi, & 
K Yamawaki (Nagoya University, Japan)

Contents: AdS/QCD, Light-Front Holography, and 
the Nonperturbative Running Coupling (S J Brodsky 
et al.); Study on Exotic Hadrons at B-Factories (T 
Iijima); Integrating Out Holographic QCD Back to 
Hidden Local Symmetry (M Harada et al.); Chiral Symmetry Breaking on the 
Lattice (H Fukaya); Higgs Searches at the Tevatron (K Yamamoto); Gauge-
Higgs Unification at LHC (N Maru & N Okada); Gauge-Higgs Dark Matter 
(T Yamashita); Conformal Higgs, or Techni-Dilation — Composite Higgs 
Near Conformality (K Yamawaki); Resizing Conformal Windows (O Antipin 
& K Tuominen); Going Beyond QCD in Lattice Gauge Theory (G T Fleming); 
The Latest Status of LHC and the EWSB Physics (S Asai); Standard Model and 
High Energy Lorentz Violation (D Anselmi); Ratchet Model of Baryogenesis (T 
Takeuchi et al.); and other papers.

460pp	 Jan 2011
978-981-4329-51-4	 US$150	 £93
978-981-4329-52-1(ebook)	 US$195

The Subnuclear Series – Vol. 46

PREDICTED AND TOTALLY 
UNEXPECTED IN THE ENERGY 
FRONTIER OPENED BY LHC
Proceedings of the International School of 
Subnuclear Physics
edited by Antonino Zichichi (European Physical 
Society, Geneva, Switzerland)

Contents: Predicted Signals at the LHC from 
Technicolor (A Martin); How Supercritical 

String Cosmology Affects LHC (D V Nanopoulos); Progress on the 
Ultraviolet Finiteness of Supergravity (Z Bern); Quantum Gravity from 
Dynamical Triangulation (R Loll); Status of Superstring and M-Theory 
(J H Schwarz); Strongly Coupled Gauge Theories (R Kenway); Strongly 
Interacting Matter at High Energy Density (L McLerran); The Nature and 
the Mass of Neutrinos. Majorana vs Dirac (A Bettini); The Anomalous 
Spin Distributions in the Nucleon (A Deshpande); and other papers.

684pp	 Jan 2011
978-981-4340-20-5	 US$238	 £148
978-981-4340-21-2(ebook)	 US$309
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