
H.-O. GeorgU, University of Munich

Gibbs Measures and Phase Transitions
1988. XIV, 525 pages. Cloth DM 178.- ISBN 3 11010455 5

(de Gruyter Studies in Mathematics, Volume 9. Editors: Heinz Bauer and
Peter Gabriel)

The concept of a Gibbs measure was introduced in the late 1960s by Drobru-
shin, Lanford and Ruelle as a natural mathematical object describing an equi-
librium state of a physical system consisting of a very large number of interac-
ting components. In probabilistic terms, a Gibbs measure is simply the distri-
bution of a countably infinite family of random variables admitting prescribed
conditional probabilities of a particular type. This book provides a systematic
and carefully motivated introduction to the general theory of Gibbs measures
which is also referred to as classical equilibrium statistical mechanics of infinite
lattice systems. A central theme is the phenomenon of non-uniqueness of
Gibbs measures since it reflects the physical phenomenon of phase transition.
The book is primarily addressed to probabilists and mathematical physicists;
familiarity with statistical physics is not required.

Contents:

General theory and basic examples:
Specifications of random fields Gibbsian specifications Finite state Markov
chains as Gibbs measures The existence problem Specifications with symme-
tries Three examples of symmetry breaking Extreme Gibbs measures Uni-
queness Absence of symmetry breaking. Non-existence

Markov chains and Gauss fields as Gibbs measures:
Markov fields on the integers I Markov fields on the integers II Markov
fields on trees Gaussian fields

Shift-invariant Gibbs measures:
Ergodicity A variational characterization of Gibbs measures Convex
geometry and the phase diagram

Phase transitions in reflection positive models:
Reflection positivity Low energy oceans and discrete symmetry breaking
Phase transitions without symmetry breaking Continuous symmetry breaking
in TV-vector models
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Lecture Notes in Physics
Edited by H. Araki, Kyoto; J. Ehlers, Mϋnchen; K. Hepp, Zurich; R. Kippenhahn, Mϋnchen;
H.A.Weidenmϋller, Heidelberg; J.Wess, Karlsruhe; and J.Zittartz, Kόln

Titles in High Energy Physics and Mathematical Physics

Volume 303

P. Breitenlohner, D.Maison, K.Sibold (Eds.)

Renoπnalization of Quantum Field Theories with
Non-linear Field Transformations
Proceedings of a Workshop, Ringberg Castle, Tegernsee, FRG, February
16-20,1987

1988. VI, 239 pages. Hard cover DM 40,-. ISBN 3-540-19263-8

Contents: Non-linear Field Transformation in Four Dimensions: Contribu-
tions by P. Breitenlohner, R. Collina, D. Maison, O. Piguet, R. Seneor,
K. Sibold. - Non-linear O-Models: Contributions by C. Becchi, A. Blasi,
G. Bonneau, H. Dorn, R. Flume, P. Mitter, D. Olivier, C. Pope, K. Stelle,
G. Valent. - Cohomological and Geometrical Methods, Relation to String
Theory: Contributions by L.Bonora, M.Bregola, P. Cotta-Ramusino,
K. Lechner, P. Pasti, M. Rimaldi, R. Stora, M. Tonin.

Volume 302

Francois Gieres

Geometry of Supersymmetric Gauge Theories
(Including BRS Differential Algebras)
1988. VIII, 189 pages. Hard cover DM 34,-. ISBN 3-540-19080-5

Contents: The Canonical Geometric Structure of Rigid Superspace and
Susy Transformations. - The General Structure of Sym-Theories. - Classi-
cal Sym-Theories in the Gauge Real Representation. - BRS-Differential
Algebras in Sym-Theories. - Geometry of Extended Supersymmetry. -
Appendices: Superspace Conventions and Notations (for N = l , d=4).
Complex (and Hermitean) Conjugation in Simple Supersymmetry.
Complex Conjugation in N=2 Supersymmetry. Geometric Interpretation
of the Canonical Linear Connection on Reductive Homogeneous Spaces.
KoszuΓs Formula (BRS Cohomology). On the Description of Anticommut-
ing Spinors in Ordinary and Supersymmetric Field Theories. - References.
- Subject Index.

Volume 296

M.Month, S.Turner (Eds.)

Frontiers of Particle Beams
Proceedings of a Topical Course held by the Joint US-CERN School on
Particle Accelerators at South Padre Island, Texas, October 23-29, 1986

1988. XII, 700 pages. Hard cover DM 120,-. ISBN 3-540-19022-8

Contents: Physics and Technology. - High Energy Electron Linear Collid-
ers. - Perspectives on Accelerators. - List of Participants.

Springer-Verlag
Berlin Heidelberg New York London Paris Tokyo
Heidelberger Platz 3, D-1000 Berlin 33 • 175 Fifth Ave, New York, NY 10010, USA
28, Lurke Street, Bedford MK40 3HU, England • 26, rue des Carmes, F-75005 Paris
37-3, Hongo 3-chome, Bunkyo-ku, Tokyo 113, Japan Room 1603, Citicorp Centre,
18 Whitfield Road, Causeway Bay, Hong Kong

Volume 294

D.Berenyi, G.Hock (Eds.)

High Energy Ion-Atom Collisions
Proceedings of the 3rd Workshop on High-Energy Ion-Atom Collisions
Debrecen, Hungary, August 3-5, 1987

1988. VIII, 540 pages. Hard cover DM 88,-. ISBN 3-540-18732-4

Contents: Classical Collisional Ionization. - Electron Capture. - Align-
ments and Angular Distributions. - Electron Capture and Loss in the
Continuum. - Ion-Solid and Ion-Molecule Collisions. - Electron Correla-
tions. - Multiple Ionization. - Instrumentation and New Techniques. -
Concluding Remarks by J. Macek. - Author Index. - List of Participants.

Volume 290

K.T.Hecht

The Vector Coherent State Method and Its
Application to Problems of Higher Symmetries
1987. V, 154 pages. Hard cover DM 34,-. ISBN 3-540-18537-2

Contents: Introduction. - The Vector Coherent State Method. - Detailed
Examples. - Other Applications. - The Calculation of £11(3) Wigner Coeffi-
cients. - An Indirect Application of Vector Coherent State Theory. - Refer-
ences.

Volume 286

R.Alicki, K.Lendi £

Quantum Dynamical Semigroups is
and Applications ~
1987. VIII, 196 pages. Hard cover DM 39,-. ISBN 3-540-18276-4

Contents: General Theory and Applications to Unstable Particles: General
Theory: Introduction. Completely positive dynamical semigroups. Hamil-
tonian models and Markovian approximation. Extensions of the formalism.
A system of N 2-level atoms. - Quantum Dynamical Semigroups for Un-
stable Particles: Introduction. Damped and Pumped Quantum Harmonic
Oscillator. Models of unstable particles. - Appendices. - References. -
N-Level Systems and Applications to Spectroscopy: Introduction. General
structure of quantum Markovian master equations for N-level systems.
Two-level systems: Generalized magnetic or optical Bloch-equations.
Three-level systems. Comparison with common versions of master equa-
tions. Open quantum systems with non-constant relaxation in time-
dependent external fields. Determination of relaxation parameters from
first principles. Entropy and irreversibility. Conclusion. - Appendices. -
References.

Volume 281

P.Blanchard, P.Combe, W.Zheng

Mathematical and Physical Aspects of Stochastic
Mechanics
1987. VIII, 171 pages. Hard cover DM 34,-. ISBN 3-540-18036-2

Contents: Introduction. - Kinematics of Stochastic Diffusion Processes. -
Nelson Stochastic Dynamics - Newtonian Processes. - Global Existence
for Diffusions with Singular Drifts. - Stochastic Variational Principles. -
Two Viewpoints Concerning Quantum and Stochastic Mechanics. -
A Non-Quantal Look at Stochastic Mechanics. - Appendix. - Bibliography.
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Mathematik fiir Physiker und Ingenieure
Herausgeber: H.Neunzert, Univeisitat Kaiserslautern

H.L.Trinkaus

Probleme? -
Hδhere Mathematik!
Eine Aufgabensammlung zur Analysis, Vektor- und
Matri/enrechnung

1988. 307 Λbbildungen, 16 Tabellen. Etwa 345 Seiten
Broschiert DM 49,50. ISBN 3-540-19346-4

Aus dem Inhalt: Theoπe Lπid Praxis: Die reellen
Zahlen. Vollstandige Induktion. Komplexe Zahlen,
komplexe Funktionen. Reelle Funktionen. Das
Supremum. Folgen. Einfuhrung in die Integral-
rechnung Reihen. Potenzreihen und spezielle Funk-
tionen. Stetige Funktionen. Difierentialiechnung.
Integration und DiίΓerentiation. Uneigenthche Inte-
giale. Tayloipolynome und Taylorreihen. Der Vektor-
raum IRN. Das Skalaiprodukt Das Vektorprodukt.
Matπzen. Lineare Gleichungssysteme. Determinan-
ten - Resultate. - Symbole.

Das vorliegende Buch soil Studenten dei Ingenieur-
wissenschaften bzw. der Physik aufihre spatere
Berufstatigkeit vorbeieiten. Behandelt vvird der weit-
gehend standardisierte Stoίί der Vorlesungen ubei
Hohere Mathematik des ersten Studienjahres. Der
Auίbau des Buches orientiert sich an den in derselben
Reihe erschienenen Banden Analysis 1 und Analy-
sis 2. Zu Beginn jedes Kapitels werden die erίbrdei li-
chen Begπfΐe, Definitionen und Satze voigestellt:
Lesei anderer Lehrbϋcher dϋrften sich damit miihe-
los auch in diesem AuΓgabenband zurechtfinden,
Kennei obiget Bande niδgen dies als Repetitorium
ϋder Formelsammlung betrachten. Danach jeweils
folgen die Aufgaben aus den untecschiedlichsten
Anwendungsgebieten: Ingenieunvissenschaften,
Physik, Chemie, Biologie, Medizin.
Ausfϋhrliche Auflosungen aller Aufgaben enthalt der
zweite Teil des Buches, das sich auch zum Selbststu-
dium und insbesondere zur Vorbereitung auf Klausu-
ren eignet.

A. Blickensdbrfer-Ehlers, W. G. Eschmann,
H.Neunzert, K.Schelkes

Analysis 1
Ein Lehr- und Arbeitsbuch fur Studienanfanger

1980. 172 Abbildungen, 1 Tabelle. XI, 335 Seiten.
Broschiert DM 59,50. ISBN 3-540-10396-1

Inhaltsϋbersichί: Die reellen Zahlen. - Vollstandige
Induktion. - Die komplexen Zahlen - Reelle und
komplexe Funktionen. - Das Supremum. - Folgen. -
Einfuhrung in die Integraliechnung. - Reihen. -
Potenzreihen und spezielle Funktionen. - Stetige
Funktionen. - Differentialrechnung. - Integralrech-
nung. - Integrationstechnik. - Uneigenthche Inte-
giale. - Taylorpolynome und Taylorreihen. - Losun-
gen der Aufgaben - Symbolverzeichnis - Index

A. Blickensdorfer-Ehlers, W. G. Eschmann,
H.Neunzert, K.Schelkes

Analysis 2
Mit einer Einfuhrung in die Vektor- und Matrizen-
rechnung

Ein Lehr- und Arbeitsbuch

1982. 159 Abbildungen. IX, 316 Seiten.
Broschiert DM 59,50. ISBN 3-540-11142-5

Inhaltsϋbersicht: Der Vektorraum IRn. - Das Skalar-
produkt - Das Vektorprodukt - Matrizen. - Lineare
Gleichungssysteme. - Determinanten. - Differentia-
tion in IRη. - Anwendungen der Differentialrechnung
in IRn. - Kurvenintegral und Potential. - Differential-
gleichungen. - Losungen der Aufgaben. - Sachver-
zeichnis.

Springer-Verlag Berlin Heidelberg New York London Paris Tokyo Hong Kong
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Recent Titles in Mathematical Physics

• c.Canuto, M. Y. Hussaini, Spectral Methods in Fluid Dynamics
A. Quarteroni, T. A. Zang 1988. 88 figures, XV, 557 pages. (Springer Series in Computa-

tional Physics). Hard cover DM 162,-. ISBN 3-540-17371-4

• B.D.Coieman, Analysis and Thermomechanics
M. Feinberg, J. Serrin (Eds.) A C o l l e c t i o n o f P a p e r s Dedicated to W. Noll on His Sixtieth

Birthday

1987. 24 figures. VIII, 542 pages. Soft cover DM 120,-.
ISBN 3-540-18125-3

• M.M.Stanisίc The Mathematical Theory of Turbulence
2nd edition. 1988. 86 figures. XVIII, 501 pages.
Soft cover DM 88,-. ISBN 3-540-96685-4

M. Lakshmanan (Ed.) Solitons
Introduction and Applications

Proceedings of the Winter School, Bharathidasan University,
Tiruchirapalli, South India, January 5-17,1987

1988. 29 figures. IX, 367 pages. (Springer Series in Nonlinear
Dynamics). Hard cover DM 98,-. ISBN 3-540-18588-7

S. A. Albeverio, F. Gesztesy,
R. Hoegh-Krohn,
H.Holden

Solvable Models in Quantum Mechanics
1988. 51 figures. XIV, 452 pages. (Texts and Monographs in
Physics). Hard cover DM 158,-. ISBN 3-540-17841-4

• H. L. Cycon, R. G. Froese,
W.Kirsch, B.Simon

Schrodinger Operators
with Application to Quantum Mechanics and Global Geometry

1987. 2 figures. IX, 319 pages. (Texts and Monographs in
Physics). Soft cover DM 56-. ISBN 3-540-16758-7 ί

Springer-Verlag Berlin Heidelberg New York London Paris Tokyo
Heidelberger Platz 3, D-1000 Berlin 33 175 Fifth Ave , New York, NY 10010, USA 28, Lurke Street,
Bedford MK40 3HU, England 26, rue des Carmes, F-75005 Pans 37-3, Hongo 3-chome, Bunkyo-ku,
Tokyo 113, Japan • Room 1603, Citicorp Centre, 18 Whitfίeld Road, Causeway Bay, Hong Kong
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Princeton University Press
The Geometry and Dynamics
of Magnetic Monopoles
Michael Atiyah and Nigel Hitchin

Systems governed by non-linear differential
equations are of fundamental importance in all
branches of science, but our understanding of
them is still extremely limited In this book a
particular system, describing the interaction of
magnetic monopoles, is investigated in detail
The use of new geometrical methods pro-
duces a reasonably clear picture of the dy-
namics for slowly moving monopoles

This picture clarifies the important notion of
solitons, which has attracted much attention in
recent years The soliton idea bridges the gap
between the concepts of "fields" and "parti-
cles," and is here explored in a fully three-
dimensional context
M.B. Porter Lectures, Rice University,
Department of Mathematics
Cloth $25 00 ISBN 0-691-08480-7

Spin Glasses and Other
Frustrated Systems
Debαshish Chowdhury

Over the last decade experimentalists have
demonstrated that because of "quenched disor-
der" and "frustration," hundreds of materials ex-
hibit "spin glassiness" over appropriate ranges
of composition Debashish Chowdhury's critical
review of more than a thousand papers not
only identifies the complexities involved in the
theoretical understanding of the real spin
glasses but also explains the physical concepts
and the mathematical formalisms that have
been used successfully in solving the infinite-
range model In addition, Dr Chowdhury dis-
cusses the unusual dynamical properties of
spin glasses in great detail
Princeton Series in Physics
Philip W. Anderson, Arthur S Wig htm an, and
Sam B Treiman, Editors
Cloth $29 95 ISBN 0-691-08461-0

PRICES ARE IN U S DOLLARS

ORDER FROM YOUR BOOKSELLER OR FROM

Princeton University Press
ORDER DEPT, 3175 PRINCETON PIKE, LAWRENCEVILLE, NJ 08648 U S A.

Lecture Notes in Mathematics
zditors: A. Dold, B.Eckmann

Volume 1306

S.S.Chern(Ed)

Partial Differential Equations
Proceedings of a Symposium held in Tianjin,
June23-July5,1986

1988 VI, 294 pages Soft cover DM 42,50 ISBN 3-540- 19097-X

From the contents: F Almgren, W. Browder, E H Lieb: Co-area,
Liquid Crystals and Minimal Surfaces - R Beαls: Non-elliptic
Problems and Complex Analysis - C Shuxing: Smoothness of
Shock Front Solutions for System of Conservation Laws. -
C Yαzhe: On Degenerate Monge-Ampere Equations - / Zhiren:
Conformal Deformation of Riemannian Metrics on a Class of
Non-Compact Complete Riemannian Manifolds and Yamabe
Problem. -J E Taylor: Local Ellipticity of F and Regularity of F
Minimizing Currents - F Tomi, A J Tromba: A Geometric Proof
of the Mumford Comactness Theorem

Springer-Verlag
Berlin Heidelberg New York London Paris Tokyo
Heidelberger Platz 3, D-1000 Berlin 33 175 Fifth Ave , New York, NY 10010, USA
28, Lurke Street, Bedford MK40 3HU, England 26, rue des Carmes, F-75005 Pans
37-3, Hongo 3-chome, Bunkyo-ku, Tokyo 113, Japan Room 1603, Citicorp Centre,
18 Whitfield Road, Causeway Bay, Hong Kong

Volume 1297

Zhu You-lan, Guo Ben-yu (Eds) |

Numerical Methods for a
Partial Differential Equations ~
Proceedings of a Conference held in Shanghai, P R China,
March 25-29,1987

1987 XI, 244 pages Soft cover DM 42,50 ISBN 3-540-18730-8

From the contents: Feng Kang and Qin Meng-zhao: The symplectic
methods for the computation of Hamiltonian equations - Kang
Li-shan: Parallel algorithms and domain decomposition - Li
De-yuan and Han Zhen: A difference method for degenerate
hyperbolic equations of second order - Lin Qun and Xie-Rui-feng:
Error expansions for finite element approximations and their appli-
cations. - Wu Hua-mo and Wu Yu-hua: Contour dynamics
methods for discontinous vortical flows - YingLung-an: Converg-
ence study for viscous splitting in bounded domains - Zhu
You-lan and Yong Wen-an: On stability and convergence of differ-
ence schemes for quasilinear hyperbolic initial-boundary value
problems
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