
Communications in

Mathematical
Physics

Chief Editor

Editorial Board

Advisory Board

Volume 79 1981

A. Jaffe, Cambridge, MA

H. Araki, Kyoto
J. Ginibre, Orsay
J. Glimm, New York, NY
R. Haag, Hamburg
J. L. Lebowitz, New Brunswick, NJ
E. Lieb, Princeton, NJ
J. Moser, Zurich
K. Osterwalder, Zurich
D. Ruelle, Bures-sur-Yvette
B. Simon, Pasadena, CA
Ya. G. Sinai, Moscow
R. Stora, Geneva
S.-T. Yau, Princeton, NJ

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 verδffentlichten Beitrage sind urheberrechtlich geschϋtzt. 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 ϋbertragen werden. Auch die Rechte der Wiedergabe durch Vortrag, Funk- und
Fernsehsendung, im Magnettonverfahren oder ahnlichem Wege bleiben vorbehalten.
Fotokopien fur den persδnlichen und sonstigen eigenen Gebrauch dϋrfen 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 gemaβ §54 (2) UrhG und ver-
pflichtet zur Gebϋhrenzahlung an die VG WORT, Abteilung Wissenschaft, Goethestraβe 49, D-8000
Mϋnchen 2, von der die einzelnen Zahlungsmodalitaten zu erfragen sind.

Springer-Verlag Berlin Heidelberg New York

Printers: Brϋhlsche Universitatsdruckerei, Giessen

Printed in Germany —©Springer-Verlag GmbH & Co KG Berlin Heidelberg 1981



Contents

Abellanas, L., Galindo, A.: Conserved Densities for Linear Evolution Systems 341
Arneodo, A., Coullet, P., Tresser, C : Possible New Strange Attractors With Spiral Structure . . . 573
Ashtekar, A., Dray, T.: On the Existence of Solutions to Einstein's Equation With Non-Zero

Bondi News 581
Avron, J. E., Herbst, I. W., Simon, B.: Schrόdinger Operators With Magnetic Fields. III. Atoms

in Homogeneous Magnetic Field 529
Benguria, R., Brezis, H., Lieb, E. H.: The Thomas-Fermi-von Weizsacker Theory of Atoms and

Molecules 167
Bourguignon, J.-P., Lawson, H. B., Jr.: Stability and Isolation Phenomena for Yang-Mills

Fields 189
Brezis, H., see Benguria, R., et al 167
Brydges, D. C , Frόhlich, J., Seiler, E.: On the Constructions of Quantized Gauge Fields III. The

Two-Dimensional Abelian Higgs Model Without Cutoffs 353
Campanino, M., Epstein, H.: On the Existence of Feigenbaum's Fixed Point 261
Chaohao, Gu, Hesheng, Hu: On the Spherically Symmetric Gauge Fields 75
Chernoff, P. R., see Cirincione, R. J 33
Cirincione, R. J., Chernoff, P. R.: Dirac and Klein-Gordon Equations: Convergence of Solutions

in the Nonrelativistic Limit 33
Coulett, P., see Arneodo, A., et al 573
Donald, M.: The Classical Field Limit oiP(Ψ)2 Quantum Field Theory 153
Doria, F. A.: The Geometry of Gauge Field Copies 435
Dray, T , see Ashtekar, A 581
Enter, A. C. D. van: A Note on the Stability of Phase Diagrams in Lattice Systems 25
Epstein, H., see Campanino, M 261
Figerou, V. R.: On the Large Order Expansion for the Anharmonic Oscillators 401
Fredenhagen, K.: On the Existence of Antiparticles 141

Frόhlich, J., see Brydges, D. C , etal 353
Galindo, A., see Abellanas, L 341
Gayduk, A. V., Romanov, V. N., Schwarz, A. S.: Supergravity and Field Space Democracy . . . . 507
Graffi, S., Grecchi, V.: Resonances in the Stark Effect of Atomic Systems 91
Grecchi, V., see Graffi, S 91
Herbst, I. W., see Avron, J . E . , etal 529
Hesheng, Hu, see Chaohao, Gu 75
Izergin, A. G., Korepin, V. E.: The Inverse Scattering Method Approach to the Quantum Shabat-

Mikhailov Model 303
Korepin, V. E., see Izergin, A. G 303
Lawson, H. B., Jr., see Bourguignon, J.-P. 189
Lieb, E. H., see Benguria, R., et al 167
Mehta, M. L.: A Method of Integration over Matrix Variables 327
Mikhailov, A. V., Olshanetsky, M. A., Perelomov, A. M.: Two -Dimensional Generalized Toda

Lattice 473
Mitter, P. K., Viallet, C. M.: On the Bundle of Connections and the Gauge Orbit Manifold in

Yang-Mills Theory 457
Molotkov, V. V., Todorov, I. T.: Gauge Dependence of World Lines and In variance of the 5-Matrix

in Relativistic Classical Mechanics I l l
Narnhofer, H., Sewell, G. L.: Vlasov Hydrodynamics of a Quantum Mechanical Model 9
Newman, C. M.: Critical Point Dominance in One Dimension 133
Olshanetsky, M. A., see Mikhailov, A. V., et al 473



Perelomov, A. M., see Mikhailov, A. V., et al 473
Pfister, C.-E.: On the Symmetry of the Gibbs States in Two Dimensional Lattice Systems 181
Romanov, V. N., see Gayduk, A. V., et al 507
Schoen, R., Yau, S.-T.: The Energy and the Linear Momentum of Space-Times in General Relativ-

ity 47
Schoen, R., Yau, S.-T.: Proof of the Positive Mass Theorem. II 231
Schwarz, A. S., see Gayduk, A. V., et al 507
Seiler, E., see Brydges, D. C , et al 353
Sewell, G. L., see Narnhofer, H 9
Simon, B., see Avron, J. E., et al 529
Thirring, W.: A Lower Bound with the best Possible Constant for Coulomb Hamiltonians 1
Todorov, I. T., see Molotkov, V. V I l l
Tresser, C , see Arneodo, A., et al. 573
Viallet, C. M., see Mitter, P. K 457
Ward, R. S.: A Yang—Mills—Higgs Monopole of Charge 2 317
Westwater, J.: On Edwards' Model for Polymer Chains: II. The Self-Consistent Potential 53
Yau, S.-T., see Schoen, R 47
Yau, S.-T., see Schoen, R 231
Zamolodchikov, A. B.: Tetrahedron Equations and the Relativistic 5-Matrix of Straight-Strings

in 2 + 1-Dimensions 489

Indexed in Current Contents



A 20414D

Communications in

Mathematical
sics

W. Thirring

H. Narnhofer, G. L. Sewell

A. C. D. van Enter

R.J. Cirincione, P. R. Chernoff

R. Schoen, S.-T. Yau

J. Westwater

Gu Chaohao, Hu Hesheng
S. Graffi, V. Grecchi

V. V. Molotkov, I. T. Todorov

C M . Newman
K. Fredenhagen

Volume 79 Number 1 1981

A Lower Bound with the best Possible Constant
for Coulomb Hamiltonians 1
Vlasov Hydrodynamics of a Quantum Mechanical
Model 9
A Note on the Stability of Phase Diagrams in
Lattice Systems 25
Dirac and Klein-Gordon Equations: Convergence
of Solutions in the Nonrelativistic Limit 33
The Energy and the Linear Momentum of Space-
Times in General Relativity 47
On Edwards' Model for Polymer Chains: II. The
Self-Consistent Potential 53
On the Spherically Symmetric Gauge Fields 75
Resonances in the Stark Effect of Atomic
Systems 91
Gauge Dependence of World Lines and Invariance
of the S-Matrix in Relativistic Classical
Mechanics 111
Critical Point Dominance in One Dimension 133
On the Existence of Antiparticles 141

Indexed in Current Contents

Springer-Verlag
Berlin Heidelberg New York
Commun. Math. Phys.
ISSN 0010-3616 CMPHAY 79(1) 1-152(1981) February 1981



Communications in Mathematical Physics
Copyright. It is a fundamental condition that submitted manuscripts have not been published and will not be simultaneously 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 re-
prints, 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 pub-
lisher.

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 copying beyond that permitted by Sec-
tion 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 pub-
lisher.
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, Kyoto Uni- Mathematical methods with direct
versity, Kyoto, 606, Japan relevance to physics
Prof. E. Brezin, Service de Physique Theorique, CEN Saclay, B. P. 2, Quantum fields and statistical mechanics
F-91 190 Gif-sur-Yvette, France
Prof. J. Ginibre, Laboratoire de Physique Theorique et Hautes Energies, Quantum mechanics
Universite de Paris IX, Batiment 211, F-91 405 Orsay, France
Prof. J. Glimm, The Rockefeller University, 1230 York Avenue, New York, Fluid mechanics
NY 10021, USA

Prof. R. Haag, II. Institut fϋr Theoretische Physik, Luruper Chaussee 149, Conceptual structure
D-2000 Hamburg 50, Federal Republic of Germany
Prof. A. Jaffe, Lyman Laboratory of Physics, Harvard University, Cambridge, Chief Editor
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. 0. Box 708, Equilibrium statistical mechanics
Princeton, NJ 08544, USA
Prof. J. Moser, Department of Mathematics, E. T. H. Zentrum, CH-8092 Classical dynamical systems
Zurich, Switzerland
Prof. K. Osterwalder, E.T.H. Zentrum, CH-8092 Zurich, 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 Tech- Scattering theory and atomic physics
nology, Pasadena, CA 91125, USA
Prof. Ya. G. Sinai, L. D. Landau Institute for Theoretical Physics, Academy Statistical physics and dynamical systems
of Sciences, Vorobyevskoe Shosse, 2, 117334 Moscow, USSR

Prof. R. Stora, (to Aug. 31, 81): CERN, Theory Division, CH-1211 Geneva Lagrangian quantum field theory
23, Switzerland

Prof. S.-T. Yau, School of Mathematics, The Institute for Advanced Study, Relativitiy; Geometry and Physics
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 8 198.00. 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-8 815.00, including postage and handling. Subscriptions are entered with prepay-
ment 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.

Members of the International Association of Mathematical Physics (IAMP) are entitled to receive the journal strictly for
their own personal use at a special reduced rate. The orders must be placed through the IAMP.
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.

Offices
Springer-Verlag KG, Journal Department I, Postfach 105280, D-6900 Heidelberg 1,Telefon (062 21) 4 87-1, Telex 04-61 690
Springer-Verlag KG, Heidelberger Platz 3, D-1000 Berlin 33, Telefon (030) 8207-1, Telex 01-83319
Springer-Verlag, New York Inc., 175 Fifth Avenue, New York, NY 10010, Telefon (212) 477-8200, Telex 232235




