Communications in

Mathematica
Physics

Volume 155 1993

Chief Editor  A. Jaffe, Cambridge, MA

Editorial Board H. Araki, Kyoto
D. Brydges, Charlottesville, VA
A. Connes, Bures-sur-Yvette
R. Dijkgraaf, Amsterdam
J.-P. Eckmann, Genéve
G. Felder, Zlrich
M. E. Fisher, College Park, MD
M. Herman, Palaiseau
M. Jimbo, Kyoto
J. L. Lebowitz, New Brunswick, NJ
B. Simon, Pasadena, CA
Ya. G. Sinai, Princeton, NJ
T. Spencer, Princeton, NJ
S.-T. Yau, Cambridge, MA

Advisory Board M. F. Atiyah, Oxford
L. Faddeev, St. Petersburg
F. Hirzebruch, Bonn
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 (exceptin 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 ma-
nuscript is accepted for publication, the authors agree to automatic transfer of the copyright to the pu-
blisher; and that the manuscript will not be published elsewhere in any language without the consent of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, wich covers the exclusive rights to repro-
duce 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 publikation, even if not spe-
cifically identified, does not imply that these names are not protected by the relevant laws and regula-
tions.

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. 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 copy-
ing for general distribution, promotion, new works, or resale. In these cases, specific written permission
must first be obtained from the publisher.

Springer-Verlag Berlin Heidelberg New York Tokyo Hong Kong Barcelona Budapest
Printers: Briihische Universitatsdruckerei, Giessen

Printed in Germany — © Springer-Verlag Berlin Heidelberg 1993

Springer-Verlag GmbH & Co KG, D-14197 Berlin, Germany



Contents

Adams, M. R., Harnad, J., Hurtubise, J.:
Darboux Coordinates and Liouville-Arnold
Integration in Loop Algebras 385

Bach, V.: Accuracy of Mean Field Approxi-
mations for Atoms and Molecules 295

Buchholz, D., Doplicher, S., Longo, R.,
Roberts, J. E.: Extensions of Automorphisms
and Gauge Symmetries 123

Buchholz, D., Summers, S. J.: An Algebraic
Characterization of Vacuum States in
Minkowski Space 449

Carlen, E. A., Lieb, E. H.: Optimal Hypercon-

tractivity for Fermi Fields and Related Non-
Commutative Integration Inequalities 27

Chamseddine, A. H., Felder, G., Frohlich, J.:
Gravity in Non-Commutative Geometry 205

Connes, A., Flato, M., Hironaka, H., Jaffe, A.,

Jones, V.: Editorial 1

Connes, A., Moscovici, H.: Transgression and
the Chern Character of Finite-Dimensional
K-Cycles 103

Date, E., Jimbo, M., Okado, M.: Crystal Base
and g-Vertex Operators 47
Doplicher, S. = Buchholz, D. 123

Elliott, G. A., Rgrdam, M.: The Automorphism
Group of the Irrational Rotation
C*-Algebra 3

Federbush, P.: Navier and Stokes Meet the
Wavelet 219

Felder, G. — Chamseddine, A. H. 205

Ferrari, A. B.: On the Blow-up of Solutions of
the 3-D Euler Equations in a Bounded
Domain 277

Flato, M. — Connes, A. 1

Frohlich, J. — Chamseddine, A. H. 205

Frohlich, J. — Gabbiani, F. 569

Gabbiani, F., Frohlich, J.: Operator Algebras
and Conformal Field Theory 569

Haag, R.: Local Quantum Physics and
Models 199

Harnad, J. & Adams, M. R. 385

Hironaka, H. — Connes, A. 1

Hoppe, J., Olshanetsky, M., Theisen, S.:
Dynamical Systems on Quantum Tori Lie
Algebras 429

Hurtubise, J. & Adams, M. R. 385

Ito, K. R.: Random Walk Representations and
the Mayer Expansion in the N-Vector
Model 143

Izumi, M.: Subalgebras of Infinite C*-Algebras
with Finite Watatani Indices. I. Cuntz
Algebras 157

Jacobson, T., Romano, J. D.: The Spin
Holonomy Group in General Relativity 261

Jaffe, A. — Connes, A. 1

Jaffe, A., Lesniewski, A., Osterwalder, K.:
Stability for a Class of Bilocal Hamil-
tonians 183

Jiang, Y.: Asymptotic Differentiable Structure
on Cantor Set 503

Jimbo, M. — Date, E. 47

Jones, V. » Connes, A. 1

Kastler, D., Testard, D.: Quantum Forms of
Tensor Products 135

Konno, H.: On the Natural Line Bundle on the
Moduli Space of Stable Parabolic
Bundles 311

Lesniewski, A. — Jaffe, A. 183
Lieb, E. H. — Carlen, E. A. 27
Longo, R. = Buchholz, D. 123

Magnen, J., Rivasseau, V., Sénéor, R.:
Construction of YM, with an Infrared
Cutoff 325

Moscovici, H. — Connes, A. 103

Murakami, J.: The Yamada Polynomial of
Spacial Graphs and Knit Algebras 511



v

Nelson, J. E., Regge, T.: Invariants of 2 + 1
Gravity 561

Okado, M. — Date, E. 47

Olla, S., Varadhan, S. R. S., Yau, H. T.:
Hydrodynamical Limit for a Hamiltonian
System with Weak Noise 523

Olshanetsky, M. — Hoppe, J. 429

Osterwalder, K. — Jaffe, A. 183

Popa, S., Takesaki, M.: The Topological
Structure of the Unitary and Automorphism
Groups of a Factor 93

Raikov, G. D.: Strong-Electric-Field Eigenvalue
Asymptotics for the Perturbed Magnetic
Schrodinger Operator 415

Regge, T. = Nelson, J. E. 561

Rivasseau, V. = Magnen, J. 325

Roberts, J. E.  Buchholz, D. 123

Rgrdam, M. — Elliott, G. A. 3

Romano, J. D. — Jacobson, T. 261

Schwarz, A.: Geometry of Batalin—Vilkovisky
Quantization 249

Sénéor, R. — Magnen, J. 325

Smirnov, F. A.: Form Factors, Deformed
Knizhnik —Zamolodchikov Equations and
Finite-Gap Integration 459

Summers, S. J. = Buchholz, D. 449

Takesaki, M. — Popa, S. 93
Testard, D. — Kastler, D. 135
Theisen, S. - Hoppe, J. 429

Varadhan, S. R. S. — Olla, S. 523

Voiculescu, D.: The Analogues of Entropy and
of Fisher’s Information Measure in Free
Probability Theory, I 71

Yau, H. T. — Olla, S. 523

Zelenov, E. 1.: p-Adic Heisenberg Group and
Maslov Index 489

Indexed in Current Contents
Evaluated and abstracted for PHYS on STN



A20414D

Communications in

Mathematica

J. Hoppe, M. Olshanetsky,
S. Theisen

D. Buchholz, S. J. Summers
F. A. Smirnov

E. l. Zelenov
Y. Jiang
J. Murakami

S. Olla, S. R. S. Varadhan,
H. T. Yau

J. E. Nelson, T. Regge
F. Gabbiani, J. Frohlich

Physics

Volume 155 Number 3 1993

Dynamical Systems on Quantum Tori Lie Algebras 429

An Algebraic Characterization of Vacuum States
in Minkowski Space 449

Form Factors, Deformed Knizhnik-Zamolodchikov
Equations and Finite-Gap Integration 459

p-Adic Heisenberg Group and Maslov Index 489
Asymptotic Differentiable Structure on Cantor Set

The Yamada Polynomial of Spacial Graphs
and Knit Algebras 511

Hydrodynamical Limit for a Hamiitonian System
with Weak Noise 523

Invariants of 2 + 1 Gravity 561
Operator Algebras and Conformal Field Theory 569

503

Contents of Volume 155
Indexed in Current Contents
Evaluated and abstracted for PHYS on STN

CMPHAY 155 (3) 429-644
August 1993
Printed on acid-free paper

Springer International



TgX users do it with
Springer macros

Communications in :
- - If you are used to preparing your
Maihemm‘lcul PhYSICS manuscripts with plain-TgX, you
Lo may be inferested o hear that we have
created a macro package for the layout

of the journals listed here.

LV U

Journal of i . .
. . rticles may now be submitted as plain-
Mai‘hemuhwl BIOIOQY TeX files sing our macros. They will be
spindicrna Anre phototypeset directly from your TpXile,
thus cutting down proofreading and
publishing fimes.

NUM@I’IS(hB Mathemm!k The macros plus AMS fonts are available
on 3.5" DOS diskettes and are free of
charge.

§§§/ il IME IR IRV CtRLY

Aiiﬂ informahca

Please order your copy by writing to

Springer-Verlag

Journal Production

Post Box 10 52 80
W-6900 Heidelberg, FRG

(ommunicutionjs n hysi email: Springer @dhdspri6. bitnet
M(“hemu"(:UI P YSKS An e-mail to svserv@dhdsprié containing help will
Econgmk Them’y provide you with info on our mailserver.

Please do not forget to indicate
the journal for which you
"y S are intending to submit your
AdInemanc soioay manuscript.

Mathematische Annalen

|ATEX stylefiles are in preparation.

A2





