Communications in

Mathematica
Physics

Volume 78 1980/81

. Jaffe, Cambridge, MA

. Araki, Kyoto

. Brézin, Saclay

. Ginibre, Orsay

. Glimm, New York, NY

Chief Editor A
H
E
J
J
R. Haag, Hamburg
J
E
J
K
D
B

Editorial Board

. L. Lebowitz, New Brunswick, NJ
. Lieb, Princeton, NJ
. Moser, Ziirich
. Osterwalder, Ziirich
. Ruelle, Bures-sur-Yvette
. Simon, Pasadena, CA
Ya. G. Sinai, Moscow
R. Stora, Geneva
S.-T. Yau, Princeton, NJ

Advisory Board M. F. Atiyah, Oxford
A. Connes, Bures-sur-Yvette
S. Hawking, Cambridge
G. 't Hooft, Utrecht
C. N. Yang, Stony Brook, NY

Springer-Verlag
Berlin Heidelberg New York



Copyright

It is a fundamental condition that submitted manuscripts have not been published and will not be simul-
taneously submitted or published elsewhere. By submitting a manuscript, the authors agree that the
copyright for their article is transferred to the publisher if and when the article is accepted for publication.
The copyright covers the exclusive rights to reproduce and distribute the article, including reprints,
photographic reproductions, microform or any other reproductions of similar nature, and translations.
Photographic reproduction, microform, or any other reproduction of text, figures, or tables from this
journal is prohibited without permission obtained from the publisher.

Special Regulations for the USA

The Article Fee Code on the first page of an article in this journal indicates the copyright owner’s con-
sent that in the USA copies may be made for personal or internal use, provided the stated fee for copy-
ing beyond that permitted by Section 107 or 108 of the United States Copyright Law is paid through the
Copyright Clearance Center, Inc., 21 Congress Street, Salem, MA 01970, USA

If a code does not appear, copies of the article may be made without charge, provided permission is ob-
tained from the publisher.

The copyright owner’s consent does not extend to copying for general distribution, for promotion, for
creating new works, or for resale. Specific written permission must be obtained from the publisher for
such copying.

Die in der Zeitschrift veroffentlichten Beitrdge sind urheberrechtlich geschiitzt. Alle Rechte, insbe-
sondere das der Ubersetzung in fremde Sprachen, vorbehalten. Kein Teil dieser Zeitschrift darf ohne
schriftliche Genehmigung des Verlages in irgendeiner Form — durch Fotokopie, Mikrofilm oder andere
Verfahren — reproduziert oder in eine von Maschinen, insbesondere von Datenverarbeitungsanlagen
verwendbare Sprache iibertragen werden. Auch die Rechte der Wiedergabe durch Vortrag, Funk- und
Fernsehsendung, im Magnettonverfahren oder dhnlichem Wege bleiben vorbehalten.

Fotokopien fiir den persdnlichen und sonstigen eigenen Gebrauch diirfen nur von einzelnen Beitragen
oder Teilen daraus als Einzelkopien hergestellt werden. Jede im Bereich eines gewerblichen Unter-
nehmens hergestellte und benutzte Kopie dient gewerblichen Zwecken gemé&R §54 (2) UrhG und ver-
pflichtet zur Gebiihrenzahlung an die VG WORT, Abteilung Wissenschaft, Goethestrale 49, D-8000
Minchen 2, von der die einzelnen Zahlungsmodalitaten zu erfragen sind.

Springer-Verlag KG Berlin Heidelberg New York
Printers: Briihlsche Universitatsdruckerei, Giessen
Printed in Germany — © Springer-Verlag Berlin Heidelberg 1981



Contents

Aizenman, M., Martin, P. A.: Structure of Gibbs States of one Dimensional Coulomb Systems .. 99
Arms, J. M., Marsden, J. E., Moncrief, V.: Symmetry and Bifurcations of Momentum Mappings 455
Barbashov, B. M., Nesterenko, V. V.: Relativistic String Model in a Space-Time of a Constant

(@0 7 1 499
Beig, R., Simon, W.: Proof of a Multipole Conjecture duetoGeroch ........................ 75
Berezin 1, F. A., Tolstoy, V. N.: The Group with Grassmann Structure UOSP(1.2) ............ 409
Boldrighini, C., Frigio, S.: Equilibrium States for a Plane Incompressible Perfect Fluid ........ 303
Bricmont, J., Lebowitz, J. L., Pfister, C. E.: Low Temperature Expansion for Continuous-Spin

ISINgE MOAELS . ..ot s 117
Bricmont, J., Fontaine, J.-R., Lebowitz, J. L., Spencer, T.: Lattice Systems with a Continuous

Symmetry. 1. Perturbation Theory for Unbounded Spins . ............... ..o ... 281
Bricmont, J., Fontaine, J.-R., Lebowitz, J., Spencer, T.: Lattice Systems with a Continuous Sym-

metry. II. Decay of Correlations ..........coouiiiiiiiiiniii ittt iiieeineenns 363

Bricmont, J., Fontaine, J.-R., Lebowitz, J. L., Lieb, E. H., Spencer, T.: Lattice Systems with a
Continuous Symmetry. III. Low Temperature Asymptotic Expansion for the Plane Rotator

1Y oo - PPt 545
Bunimovich, L. A., Sinai, Ya. G.: Markov Partitions for Despersed Billiards ................. 247
Bunimovich, L. A., Sinai, Ya. G.: Statistical Properties of Lorentz Gas with Periodic Configura-

tion of Scatterers ............................................................... 479
Calan, C. de, David, F., Rivasseau, V.: Renormalization in the Complete Mellin Representation

of Feynman Amplitudes . .........niiittnii i it e e 531
David, F.,see Calan, C.de, et al. .......ooiiiiiie ittt ettt eie e 531
Diirr, D., Goldstein, S., Lebowitz, J. L.: A Mechanical Model of Brownian Motion ........... 507
Eastwood, M. G., Penrose, R., Wells, R. O., Jr.: Cohomology and Massless Fields ............ 305
Fontaine, J.-R., see Bricmont, J.,etal. . ....... ..o it i 281
Fontaine, J.-R., see Bricmont, J., et al. . ... ...ttt i i it 363
Fontaine, J.-R., see Bricmont, J., et al. . ... ..ottt i 545
Friedan, D.: Some Nonabelian Toy Models in the Large NLimit. .. ...........cooeveeen. .. 353
Frigio, S., see Boldrighini, C. .. ...... ... i e 303
Goldstein, S., see DUIr, C., €t al. .. ...ttt ettt ettt e 507
Imbrie, J. Z.: Mass Spectrum of the Two Dimensional A ¢ 4— V4 ¢ 2—u ¢ Quantum Field Model. 169
Jadczyk, A., Pilch, K.: Superspaces and Supersymmetries .. ........c.ccouiieiiiiiiiinaaan. 373
Kesten, H., Papanicolaou, G. C.: A Limit Theorem for Stochastic Acceleration............... 19
Klaus, M., Simon, B.: Coupling Constant Thresholds in Nonrelativistic Quantum Mechanics.

I1. Two Cluster Thresholds in N-Body Systems. . . ......cootitiiie ittt eiieennnn 153
Kunz, H., Souillard, B.: Sur le spectre des opérateurs aux différences finies aléatoires . ......... 201
Lebowitz, J. L., see Bricmont, J., et al. . ... ... i e 117
Lebowitz, J. L.: Statistical Mechanics of Systems of Unbounded Spins ...................... 151
Lebowitz, J. L., see Bricmont, J., etal. . ...ttt 281
Lebowitz, J.L.,see Bricmont, J.,etal. .. ...t e 363
Lebowitz, J. L., see DUrr, D., et al. ... e e ettt e 507
Lebowitz, J. L., see Bricmont, J., et al. .. ..ottt ittt 545
Levin, S. L.: Application of Dobrushin’s Uniqueness Theorem to N-Vector Models.. . .......... 65
Lieb, E. H.,see Bricmont, J., et al. ........oiiiuniiiiiiitiiii it ieiiieenaneeanns 545
Marsden, J.E., see Arms, J. M., et al. .. ..ottt e e 455
Martin, P. A., see Aizenman, M. ... .....uiuiiiiiiiiniiiiiiiiiiiiiieie s 99

Molcanov, S. A.: The Local Structure of the Spectrum of the One-Dimensional Schrodinger
[ 15 7o 429



Moncrief, V., see Arms, J. M., et al. ... ..o e e 455
Mostow, M. A.: The Field Copy Problem: to what Extent do Curvature (Gauge Field) and its

Covariant Derivatives Determine Connection (Gauge Potential)? ........................ 137
Mourre, E.: Absence of Singular Continuous Spectrum for Certain Self-Adjoint Operators. . . . . 391
Nesterenko, V. V., see Barbashov, B. M. . ... ... i e et i e 499
Papanicolaou, G. C.,see Kesten, H. ...... ...ttt 19
Penrose, R., see Eastwood, M. G., etal. ... ... ittt 305
Pfister, C. E., see Bricmont, J., et al. . . ... ooitttt ettt 117
Pflug, A.: Gravitating Fermions in an Infinite Configuration Space . .................. ... ... 83
Pilch, K., see Jadezyk, A. .. ..o e 373
Rivasseau, V., see Calan, C.de,etal. ... ...ttt i 531
Schmidt, B. G.: The Decay of the Gravitational Field ..................... . ..ot 447
Simon, B., s€e Klaus, M. ... ... i e e 153
Simomn, W., se€ Beig, R. ... i e e e, 75
Sinai, Ya. G., see Bunimovich, L. A. ... ... . e 247
Sinai, Ya. G., see Bunimovich, L. A. .. ... . i i i e e 479
Souillard, B., see Kunz, H. ... ... i e e e e, 201
Spencer, T., see Bricmont, J., et al. .. ...ttt e 281
Spencer, T., see Bricmont, J., et al. ... ...ttt e 363
Spencer, T., see Bricmont, J., €t al. ... ...ttt e 545
Tolstoy, V.N.,see Berezin 1, F. A. ... .. . 409
Ward, R. S.: Self-Dual Space-Times with Cosmological Constant . ...................ooo... 1
Wells, R. O., Jr., see Eastwood, M. G.,etal. ...... ...ttt 305
Wells, R. O., Jr.: Hyperfunction Solutions of the Zero-Rest-Mass Field Equations ............ 567

Indexed in Current Contents



R. S. Ward
H. Kesten,
G. C. Papanicolaou
S. L. Levin

R. Beig, W. Simon
A. Pflug

M. Aizenman, P. A. Martin
J. Bricmont, J. L. Lebowitz,

C. E. Pfister
M. A. Mostow

J. L. Lebowitz

A 20414D

Communications in

athematica

Physics

Volume 78 Number 1 1980

Self-Dual Space-Times with Cosmological
Constant 1

A Limit Theorem for Stochastic Acceleration 19

Application of Dobrushin’s Uniqueness Theorem
to N-Vector Models 65

Proof of a Multipole Conjecture due to Geroch 75

Gravitating Fermions in an Infinite Configuration
Space 83

Structure of Gibbs States of one Dimensional
Coulomb Systems 99

Low Temperature Expansion for Continuous-Spin
Ising Models 117

The Field Copy Problem: to what Extent do Cur-
vature (Gauge Field) and its Covariant Derivatives
Determine Connection (Gauge Potential)? 137

Statistical Mechanics of Systems of Unbounded
Spins 151

Indexed in Current Contents

Springer-Verlag
Berlin Heidelberg New York

Commun. Math. Phys.

ISSN 0010-3616  CMPHAY 78(1) 1—152 (1980) November 1980



Communications in Mathematical Physics

Copyright. It is a fundamental condition that submitted manuscripts have not been published and will not be si-
multaneously submitted or published elsewhere. By submitting a manuscript, the authors agree that the copyright
for their article is transferred to the publisher if and when the article is accepted for publication. The copyright
covers the exclusive rights to reproduce and distribute the article, including reprints, photographic reproduc-
tions, microform or any other reproductions of similar nature, and translations. Photographic reproduction, mic-
roform, or any other reproduction of text, figures, or tables from this journal is prohibited without permission ob-
tained from the publisher.

Special Regulations for the USA. The Article Fee Code on the first page of an article in this journal indicates the
copyright owner’s consent that in the USA copies may be made for personal or internal use, provided the stated
fee for copying beyond that permitted by Section 107 or 108 of the United States Copyright Law is paid through
the Copyright Clearance Center, Inc., 21 Congress Street, Salem, MA 01970, USA. If a code does not appear,
copies of the article may be made without charge, provided permission is obtained from the publisher.

The copyright owner’s consent does not extend to copying for general distribution, for promotion, for creating
new works, or for resale. Specific written permission must be obtained from the publisher for such copying.

Authors should mark manuscripts according to the “Instructions to Authors”. They should be aware

that manuscripts which are not properly marked require additional time for publication. Manuscripts

should be sent to:

Prof. H. Araki, Research Institute for Mathematical Sciences, = Mathematical methods with direct rele-

Kyoto University, Kyoto, 606, Japan vance to physics

Prof. E. Brézin, Service de Physique Théorique, CEN Saclay,  Quantum fields and statistical mechanics

B.P. 2, F-91190 Gif-sur-Yvette, France

Prof. J. Ginibre, Laboratoire de Physique Théorique et Hautes Ener-  Quantum mechanics

gies, Université de Paris IX, Batiment 211, F-91405 Orsay, France

Prof. J. Glimm, The Rockefeller University, 1230 York Avenue,  Fluid mechanics

New York, NY 10021, USA

Prof. R. Haag, Il. Institut fir Theoretische Physik, Luruper  Conceptual structure

Chaussee 149, D-2000 Hamburg 50, Federal Republic of Germany

Prof. A. Jaffe, Lyman Laboratory of Physics, Harvard University, Chief Editor

Cambridge, MA 02138, USA

Prof.J.L.Lebowitz, Department of Mathematics, Rutgers University,  Nonequilibrium statistical mechanics

New Brunswick, NJ 08903, USA

Prof. E. Lieb, Physics Department, Princeton University, P.O. Box  Equilibrium statistical mechanics

708, Princeton, NJ 08540, USA

Prof. J. Moser, Classical dynamical systems

E.T.H. Zentrum, CH-8092 Zlirich, Switzerland

Prof. K. Osterwalder, E.T.H. Zentrum, CH-8092 Ziirich, Switzerland Constructive quantum field theory and
general theory of quantized fields

Prof. D. Ruelle, IHES, F-91440 Bures-sur-Yvette, France Dissipative dynamical systems

Prof. B. Simon, Department of Mathematics, California Institute of  Scattering theory and atomic physics

Technology, Pasadena, CA 91125, USA

Prof. Ya. G. Sinai, L. D. Landau Institute for Theoretical Physics, Statistical physics and dynamical systems

Academy of Sciences, Vorobyevskoe Shosse, 2, 117334 Moscow,

USSR

Prof. R. Stora, (to Aug. 31, 81): CERN, Theory Division, Lagrangian quantum field theory

CH-1211 Geneva 23, Switzerland
Prof. S.-T. Yau, School of Mathematics, The Institute for Advanced  Relativity; Geometry and Physics

Study, Princeton, NJ 08540, USA

100 offprints of each article will be supplied to the author free of charge and additional copies may be obtained at
cost price if ordered before the issue goes to press.

Subscription Information. Vols. 78-81 (3-4 issues each) will appear in 1981. The price of each volume is DM
336.00 or US $ 198.00. Information about obtaining back volumes and microform editions available upon request.
Change of address. Six weeks should be allowed for all changes to become effective. All communications
should include both old and new addresses (with postal codes) and should be accompanied by an address label
from a recent issue.

North America. Subscription rate: US § 815.00, including postage and handling. Subscriptions are entered with
prepayment only. Orders should be addressed to: Springer-Verlag New York Inc., Service Center Secaucus,
44 Hartz Way, Secaucus, NJ 07094, USA, Telephone (201) 348-4033, Telex 0023125994,

Japan. Subscription rate: DM 1458.00 including postage (Surface Airmail Lifted) and handling.

All Other Countries. Subscription rate: DM 1344.00, plus postage and handling.

Orders for all countries except North America can either be placed with your bookdealer or sent directly to:
Springer-Verlag, Heidelberger Platz 3, D-1000 Berlin 33.

Springer-Verlag KG Springer-Verlag KG Springer-Verlag New York Inc.
Postfach 105280 Heidelberger Platz 3 175 Fifth Avenue

D-6900 Heidelberg 1 D-1000 Berlin 33 New York, NY 10010, USA
Telephone (06221) 487328 Telephone (030) 8207-1 Telephone (212) 477-8200

Telex 04-61690 Telex 01-83319 Telex 0023232235





