Communications in

Mathematica
Physics

Volume 114 1988

Chief Editor  A. Jaffe, Cambridge, MA

Editorial Board M. Aizenman, New York, NY
L. Alvarez-Gaumé, Boston, MA
H. Araki, Kyoto
A. Connes, Bures-sur-Yvette
J.-P. Eckmann, Genéve
M. E. Fisher, College Park, MD
J. Frohlich, Zirich
K. Gawedzki, Bures-sur-Yvette
J. L. Lebowitz, New Brunswick, NJ
J. Mather, Princeton, NJ
G. Parisi, Roma
B. Simon, Pasadena, CA
Ya. G. Sinai, Moscow
T. Spencer, Princeton, NJ
C. H.Taubes, Cambridge, MA
S.-T. Yau, Cambridge, MA
Advisory Board M. F. Atiyah, Oxford
F. Hirzebruch, Bonn
G. ‘t Hooft, Utrecht
R. Schrieffer, Santa Barbara, CA
I. Singer, Cambridge, MA
C.N.Yang, Stony Brook, NY

Springer International




Copyright

Submission of a manuscript implies: that the work described has not been published before (except in the
form of an abstract or as part of a published lecture, review, or thesis); that it is not under consideration
for publication elsewhere; that its publication has been approved by all coauthors, if any, as well as by
the responsible authorities at the institute where the work has been carried out; that, if and when the
manuscript is accepted for publication, the authors agree to automatic transfer of the copyright to the
publisher; and that the manuscript will not be published elsewhere in any language without the consent
of the copyright holders.

All articles published in this journal are protected by copyright, which covers the exclusive rights to
reproduce and distribute the article (e. g., as offprints), as well as all translation rights. No material
published in this journal may be reproduced photographically or stored on microfilm, in electronic data
bases, video disks, etc., without first obtaining written permission from the publisher.

The use of general descriptive names, trade names, trademarks, etc., in this publication, even if not
specifically identified, does not imply that these names are not protected by the relevant laws and
regulations.

While the advice and information in this journal is believed to be true and accurate at the date of its
going to press, neither the authors, the editors, nor the publisher can accept any legal responsibility for
any errors or omissions that may be made. The publisher makes no warranty, express or implied, with
respect to the material contained herein.

Special regulations for photocopies in the USA:

Photocopies may be made for personal or in-house use beyond the limitations stipulated under Section
107 or 108 of U.S. Copyright Law, provided a fee is paid. This fee is US $ 0.20 per page, or a minimum of
US $ 1.00 if an article contains fewer than five pages. All fees should be paid to the Copyright Clearance
Center, Inc., 21 Congress Street, Salem, MA 01970, USA, stating the ISSN 0010-3616, the volume, and
the first and last page numbers of each article copied. The copyright owner’s consent does not include
copying for general distribution, promotion, new works, or resale. In these cases, specific written per-
mission must first be obtained from the publisher.

Springer-Verlag Berlin Heidelberg New York Tokyo
Printers: Briihlsche Universitatsdruckerei, Giessen
Printed in Germany — © Springer-Verlag Berlin Heidelberg 1988
Springer-Verlag GmbH & Co KG, D-1000 Berlin 33



Contents

Balaban, T., Imbrie, J. Z., Jaffe, A.: Effective Action and Cluster Properties of the Abelian Higgs

1Y oo PPt 257
Balslev, E.: Analyticity Properties of Eigenfunctions and Scattering Matrix .................. 599
Batchelor, M., Bryant,P.: Graded Riemann Surfaces .............coviiiiineeennnnnnnnnnn. 243
Battle, G.: A Block Spin Construction of Ondelettes Part II: The QFT Connection ............ 93
Bonora, L., Cotta-Ramusino, P., Rinaldi, M., Stasheff, J.. The Evaluation Map in Field Theory,

Sigma-Models and Strings — IL ... ...ttt it e e 381
Borisov,N. V., Miiller, W., Schrader, R.: Relative Index Theorems and Supersymmetric Scattering

B 1T /P 475
Bovier, A., Campanino, M., Klein, A., Perez, J. F.: Smoothness of the Density of States in the

Anderson Model at High DiSOrder . . ...ttt eeeeee e 439
Bryant,P., see Batchelor, M. ...ttt it 243
Caflisch,R. E., Liu, T.-P.: Stability of Shock Waves for the Broadwell Equations.............. 103
Campanino, M., see Bovier, A., et al. ...ttt i 439
Cercignani, C., Illner, R., Shinbrot, M.: A Boundary Value Problem for the Two Dimensional

Broadwell Model ... ...t i e e e e 687
Chorin, A. J.: Scaling Laws in the Vortex Lattice Model of Turbulence....................... 167
Connes, A., Cuntz, J.: Quasi homomorphismes, cohomologie cyclique et positivité ............ 515
Cotta-Ramusino, P.,see Bonora,L.,etal. ............... .o i iiiiiiiiiiiiiiiiienn... 381
CUNtz, J., S8 COMMES, A, ..ottt ettt ettt et et e e 515
Fannes, M., Nachtergaele, B., Verbeure, A.: The Equilibrium States of the Spin-Boson Model 537
Federbush, P.: A Phase Cell Approach to Yang-Mills Theory. IV. The Choice of Variables ... ... 317
Freund,P.G.O.,56e Rabin, J. M. ... . ittt ittt i ittt et et iie e 131
Gandolfi, A., Grimmett, G., Russo, L.: On the Uniqueness of the Infinite Cluster in the Perco-

lation MOdel . ... o e e 549
Grimmett, G., see Gandolfi, A.,etal. ...ttt e 549
Grundling, H.: Systems with Outer Constraints. Gupta-Bleuler Electromagnetism as an Algebraic

Fileld Theory ...ttt et et ettt e 69
Harabetian, E.: Rarefactions and Large Time Behavior for Parabolic Equations and Monotone

e 11 4 1< PP 527
Hitchin, N. J., Murray, M. K.: Spectral Curves and the ADHM Method...................... 463
Illner,R., see Cercignani, C., et al. ..........ooiruneertiiiee ittt iiiiaaaaeann, 687
Imbrie,J.Z.,see Balaban, T.,etal. ....... ..ottt ittt e, 257
Jaffe, A., Lesniewski, A., Weitsman, J.: The Two-Dimensional, N = 2 Wess-Zumino Model on a

(057 13 16 1 147
Jaffe, A.,see Balaban, T.,etal. ........ooiiiiiiiiii ittt iiiie e iiiinaeeeeanns 257
Jaffe, A., Lesniewski, A.: A Priori Estimates for N = 2 Wess-Zumino Models on a Cylinder-. . . .. 553
Klein, A.,see Bovier, A., et al. .. ...ttt e 439
Lesniewski, A.,see Jaffe, A, etal. ...t e 147
Lesniewski, A., see Jaffe, A. ...t e e e e 553
Liu, T.-P.,see Caflisch, R. E. ... ..o ittt e iiiieaae e 103
Murray, M.K.,see Hitchin, N.J. ... .. i i ittt ie e eia e 463
Miiller, W., see Borisov, N. V., et al. ... ..oiiuiiiiiiiiii ittt eiiae e eeannn 475
Nachtergaele, B., see Fannes,M.,etal. ............ciiiiniiieerie e iieeiineennnann. 537

Neveu, A., West, P.: Group Theoretic Approach to the Open Bosonic String Multi-Loop S-Matrix 613
Nusse, H. E., Yorke, J. A.: Is Every Approximate Trajectory of Some Process Near an Exact



v

Park, Y. M.: Extension of Pirogov-Sinai Theory of Phase Transitions to Infinite Range Inter-

actions. I Cluster EXPansion .. ........ouutuuniint et tiiiee e iiiieeeeennnanans 187
Park, Y. M.: Extension of Pirogov-Sinai Theory of Phase Transitions to Infinite Range Inter-

actions. II.Phase Diagram .. ..........ouiriturittieiieeiie ettt iiaeenanenns 219
Perez,J.F.,see Bovier, A, et al. .. ..ottt i i e e 439
Petz, D.: A Variational Expression for the Relative Entropy ................ccoieveeean.... 345
Pohlmeyer, K., Rehren, K.-H.: The Algebra Formed by the Invariant Charges of the Nambu-

Goto Theory: Identification of a Maximal Abelian Subalgebra .......................... 55
Pohlmeyer, K., Rehren, K.-H.: The Invariant Charges of the Nambu-Goto Theory: Their Geo-

metric Origin and Their COmMPIEteNess . . . . ... vvttttt ettt ettt ettt 177
Pohlmeyer, K.: The Poisson Algebra of the Invariant Charges of the Nambu-Goto Theory: Casi-

T BementS . ..o oottt e et 351
Rabin, J.M., Freund, P. G. O.: Supertori are AlgebraicCurves ...............covveneeeennn. 131
Rehren, K.-H.,see Pohlmeyer, K. . ... ... o i i i et e i 55
Rehren,K.-H., see Pohlmeyer, K. . ........ouuuiiiiiiiiiiieet it iiiianneeeenns 177
Rinaldi,M.,see Bonora,L.,etal. . ... ...t it ettt 381
Russo,L.,see Gandolfi, A.,etal. ... ...ttt i e 549
Schrader, R.,see Borisov, N. V. etal. ... ... oot 475
Shinbrot, M., see Cercignani, C., et al. ..........iiiiiiiiineneeeerineeeeennnnnnenenns 687
Smit, D.-J.: String Theory and Algebraic Geometry of ModuliSpaces ....................... 645
Stasheff, J.,see Bonora, L., etal. ... ... it i e i 381
Verbeure, A.,see Fannes, M., etal. ........... ittt ittt iiiiiiaaeeeans 537
Weitsman, J.,see Jaffe, A.,etal. ... e e 147
Vst P., SEE N VU, A . ittt ettt ittt ettt ettt et et e e e 613
Witten, E.: Coadjoint Orbits of the VirasoroGroup .............oiiiiiiiiiiiieeennn.. 1
Yorke, J.A.,see Nusse, H. E. ... i i i e et e e 363

Indexed in Current Contents
Evaluated and abstracts for PHYS on STN



E. Harabetian

M. Fannes, B. Nachtergaele,
A. Verbeure

A. Gandolfi, G. Grimmett,
L. Russo
A. Jaffe, A. Lesniewski

A. Odzijewicz

E. Balslev

A. Neveu, P. West

D.-J. Smit

C. Cercignani, R. lliner,
M. Shinbrot

A 204140

c»mmumca‘tmris IN

Physics

Volume 114 Number 4 1988

Rarefactions and Large Time Behavior for Parabolic
Equations ard Monotone Schemes 527

The Equilibrium States of the Spin-Boson Model 537

On the Uniqueness of the Infinite Cluster in the Percolation
Model 549

A Priori Estimates for N = 2 Wess-Zumino Models
on a Cylinder 553

On Reproducing Kernels and Quantization of States 577

Analyticity Properties of Eigenfunctions and Scattering
Matrix 599

Group Theoretic Approach to the Open Bosonic String
Multi-Loop S-Matrix 613

String Theory and Algebraic Geometry of Moduli
Spaces 645

A Boundary Value Problem for the Two Dimensional
Broadwell Model 687

Indexed in Current Contents
Evaluated and abstracts for PHYS on STN

Springer International

220 Commun. Math. Phys,
ISSN 0010-3616 CMPHAY 114 (4) 527-698 (1988) February (ill) 1988



Communications in Mathematical Physics

Copyright. Submission of a manuscript implies: that the work described has not been published before (except in the form of an abstract
or as part of a published lecture, review, or thesis); that it is not under consideration for publication elsewhere; that its publication has been
approved by all coauthors, if any, as well as by the responsible authorities at the institute where the work has been carried out; that, if and
when the manuscript is accepted for publication, the authors agree to automatic transfer of the copyright to the publisher; and that the
manuscript will not be published elsewhere in any language without the consent of the copyright holders.

Al articles published in this journal are protected by copyright, which covers the exclusive rights to reproduce and distribute the article (e. g.,
as offprints), as well as all translation rights. No material published in this journal may be reproduced photographically or stored on micro-
film, in electronic data bases, video disks, etc., without first obtaining written permission from the publisher.

The use of general descriptive names, trade names, trademarks, etc., in this publication, even if not specifically identified, does not imply
that these names are not protected by the relevant laws and regulations.

While the advice and information in this journal is believed to be true and accurate at the date of its going to press, neither the authors, the
editors, nor the publisher can accept any legal responsibility for any errors or omissions that may be made. The publisher makes no warranty,
express or implied, with respect to the material contained herein.

Special regulations for photocopies in the USA: Photocopies may be made for personal or in-house use beyond the imitations stipulated
under Section 107 or 108 of U.S. Copyright Law, provided a fee is paid. This fee is US $ 0.20 per page, or a minimum of US $ 1.00if an article
contains fewer than five pages. All fees should be paid to the Copyright Clearance Center, Inc., 21 Congress Street, Salem, MA 01970,
USA, stating the ISSN 0010-3616, the volume, and the first and last page numbers of each article copied. The copyright owner’s consent
does not include copying for general distribution, promotion, new works, or resale. In these cases, specific written permission must first
be obtained from the publisher.

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. M. Aizenman, Courant Institute of Mathematical Sciences, 251 Mercer
Street, New York, NY 10012, USA

Prof. L. Alvarez-Gaumé, Department of Physics, Boston University, Boston
MA 02215, USA

Statistical physics

Gravitation, field theories and geometry
Mathematical methods with direct

Prof. H. Araki, Research Institute for Mathematical Sciences, Kyoto Uni-
versity, Kyoto, 606, Japan
Prof. A. Connes, |.H.E.S., F-91440 Bures-sur-Yvette, France

Prof. J.-P. Eckmann, Departement de Physique Théorique, Université de
Genéve, 32, Boulevard d'lvoy, CH-1211 Geneéve 4, Switzerland

Prof. M. E. Fisher, Institute for Physical Science and Technology, University
of Maryland, College Park, MD 20742, USA

Prof. J. Frohlich, ETH-Honggerberg, CH-8093 Zirich, Switzerland

Prof. K. Gawedzki, |.H.E.S., F-91440 Bures-sur-Yvette, France

Prof. A. Jaffe, Lyman Laboratory of Physics, Harvard University, Cambridge,
MA 02138, USA

Prof. J. L. Lebowitz, Department of Mathematics, Rutgers University,
New Brunswick, NJ 08903, USA

Prof. J. Mather, Department of Mathematics, Fine Hall, Princeton Univer-
sity, Princeton, NJ 08544, USA

Prof. G. Parisi, Dipartimento di Fisica, Universita di Roma Il, Tor Vergata,
1-00173 Roma, Italy

Prof. B. Simon, Department of Mathematics, California Institute of Tech-
nology, Pasadena, CA 91125, USA

Prof. Ya. G. Sinai, L. D. Landau Institute for Theoretical Physics, ul. Kosy-
gina, dom 2, SU-117334 Moscow, V—334, USSR

Prof. T. Spencer, School of Mathematics, Institute for Advanced Study,
Princeton, NJ 08540, USA

Prof. C. H. Taubes, Department of Mathematics, Harvard University, 10xford
Street, Cambridge, MA 02138, USA

Prof. S.-T. Yau, Department of Mathematics, Harvard University, 1 Oxford
Street, Cambridge, MA 02138, USA

relevance to physics
Quantum physics and differential
geometry

Dynamical systems

Statistical physics

General statistical mechanics
Quantum field theory and statistical
mechanics

Chief Editor

Nonequilibrium statistical mechanics
Classical dynamical systems
General theoretical physics

Schrédinger operators and atomic
physics

Statistical physics and dynamical systems

Disordered systems
Partial differential equations

Relativity, geometry and physics

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 1ssue goes to press.
Subscription Information. Vols. 113-118, (4 1ssues each) will appear in 1988. North America. Annual subscription rate: US $ 1947.00, single issue price $ 100.00
including carriage charges. 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 023 125 994. 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. All
Other Countries. Annual subscription rate: DM 3504.00, plus carriage charges: |Federal Republic of Germany: DM 51.36 incl. value added tax; all other coun-
tries: DM 102.00 except for the following countries to which SAL delivery (Surface Airmall Lifted) 1s mandatory: Japan DM 224.40, India DM 169.20, Australia/
New Zealand DM 253.20. Airmail delivery to all other countries Is available upon request|. Volume price: DM 584 00, single 1ssue price: DM 175.20 plus carriage
charges. 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 Tel. 0 30/82 07-1, Telex 01 83 319. Changes of Address: Allow six weeks for all changes to become effective. All communications should
include both old and new addresses (with Postal Codes) and should be accompanied by a mailing label from a recent issue. Back Volumes. Prices are available
on request. Microform: Microform editions are available from: University Microfilms International, 300 N. Zeeb Road, Ann Arbor, M| 48106, USA.

Production

Journal Production Department |, Springer-Verlag,

Postfach 10 52 80, D-6900 Heidelberg 1, Federal Republic of Germany,
Tel. 0 62 21/4 87-5 25, Telex 04 61723





