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The instructions should be read carefully before preparing the manuscript

A. General

The author(s) transfer(s) the copyright to his/
their article to Springer-Verlag effective if and
when the article is accepted for publication. The
copyright covers the exclusive and unlimited
rights to reproduce and distribute the article in
any form of reproduction (printing, electronic
media or any other form); it also covers transla-
tion rights for all languages and countries. For
U.S. authors the copyright is transferred to the
extent transferable.

Manuscripts should be submitted in duplicate:
(i) either to the Editor who, in the opinion of the
author, is most closely concerned with the sub-
ject matter of the paper (this should be the rule):
(ii) or to the Chief Editor.

Submission of diskettes is encouraged, but these
should not be sent until any changes requested
during the reviewing process have been entered
and authors have been notified of acceptance for
publication. Authors are requested to follow the
instructions printed in the journal for preparati-
on of diskettes.

Papers submitted for publication should pref-
erably be written in English.

Authors who prepare their papers with TgX are
encouraged to ask for Springer-Verlag's TgX
macropackages, called PJourlg (plain-TgX)
and LJourl (LATgX), either by letter to Springer-
Verlag or by e-mail to
svserv@vax.ntp . spr inger .de
- Springer-Verlag's e-mail server address. This
message must contain one (several) of the fol-
lowing commands
for PJourlg: get /tex/plain/pjourlg.zip
for LJourl: get / tex/latex/1 j o u r l . z i p

After the manuscript has been accepted by the
editor(s) the author must send in to the Chief
Editor a disk containing the text in final form as
well as any additional macro definitions
used by the author, together with a printout for
reference. It is important to ensure that the text
is identical in the hard copy and in the soft copy.
The production time for papers submitted in this
form can be reduced considerably.

Authors who have written their papers in
but have not, for whatever reasons, used
Springer-Verlag's macros should likewise

send in a disk and corresponding hard copy.
Springer-Verlag will then decide on a case-by-
case basis whether it makes sense economical-
ly to work from the TβX files.

To facilitate communication between the
authors, editors and publisher, the author
should furnish a fax number and/or e-mail
address on the title page of the manuscript.
Each paper should be preceded by a short ab-
stract in English.

Please submit one original manuscript typed on
one side of the sheet only (in double spacing with
wide margins) plus 2 copies photocopied on both
sides to keep postage charges at a minimum. In
order to reduce mailing costs, rejected manu-
scripts will not normally be returned (with the ex-
ception of original illustrations). Normally only
printer's errors should be corrected in the proofs.
A charge is made for extensive changes not due
to typesetting errors, introduced at the proof
stage.

Formulae should be printed or typed whenever
possible. Dot matrix printer outprint is not ac-
cepted unless clearly legible.
Illustrations and diagrams should be submitted
on separate sheets and not included in the text.
They should be good quality and drawn in India
ink using clean uniform lines. Computer-drawn
figures are acceptable provided they are of com-
parable quality. Lines and curves must be
smooth. Lettering 2 mm high is recommended.
The publisher reserves the right to reduce or en-
large illustrations and diagrams. The author
should indicate in the margin of the manuscript
where illustrations and diagrams are to be in-
serted.

Footnotes, other than those referring to the title
of the paper, should be avoided. If absolutely
necessary, they should be numbered consecu-
tively and placed at the foot of the page on which
they occur (not at the end of the article).
On the first page of the manuscript a short run-
ning title should be provided (not to exceed 70
characters, including spaces).

The list of references at the end of the paper
should always be in alphabetical order and in-
clude the names and initials of all authors, and
years of publication (see examples below).
Names of journal and book series should be ab-
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breviated in accordance with the Zentralblattfur
Mathematik. Whenever possible, please replace
all references to papers accepted for publication,
preprints or technical reports by the exact name
of the journal, as well as the volume, first and last
page numbers and year, if the article has already
been published or accepted for publication.

When styling references, the following exam-
ples should be observed:

Journal article:

l.or[W] Woronowicz, S.L.: Operator
equalities related to the Quantum
E(2) group. Commun. Math.
Phys. 144,417-428(1992)

Complete book:

2.or[P-S] Pressley A., Segal, G.: Loop
groups. Oxford: Clarendon Press
1986

Single contribution in a book:

3. or [M] Mack, G. Introduction to Con-
formal Invariant Quantum field
theory in two or more dimen-
sions. In: 't Hooft, G., Jaffe, A.,
Mack, G., Mitter, P., Stora, R.
(eds.) Nonperturbative quan-
tum field theory. Proceedings,
Cargese 1987, pp. 353-383.
New York, London: Plenum
Press 1988

Citations in the text should be either (a) by num-
bers in square brackets, e.g., [ 1 ], or Bombieri and
Giusti [1], referring to an alphabetically ordered
and numbered list, or (b) by the author's initials
in square brackets, e.g., [B-G], or (c) by author
and year in parentheses, e.g., Bombieri and
Giusti (1971). Any one of these styles is accep-
table if used consistently throughout the paper.
In the third system, if there are two authors, both
should be named, e.g., Agar and Douglas (1955);
if a work with more than two authors is cited,
only the first author's name plus ,,et al." need be
given; e.g., Komor et al. (1979); if there is more
than one reference by the same author or team of
authors in the same year, then a, b, c, etc. should
be added after the year both in the text and in the
list of references.

Thirty offprints are supplied free of charge.
Additional offprints may be ordered by the
authors at cost when proofs are returned.

B. Marking-up the manuscript

1. Text

The words "Theorem", "Lemma", "Corol-
lary", "Proposition", ,,Defϊnition", etc. are

normally printed in boldface, followed by the
formulation in italics (or, if italic script is
not available, underlined with a single straight
line) and with the end clearly indicated. The
concept of the definition should be in boldface.
The words "Proof", "Remark", "Example",
"Note", etc. are printed in italics with the for-
mulation in ordinary (roman) typeface. If any
text in the manuscript is underlined and should
be printed with this underlining, a remark ex-
plaining this must be attached.

2. Formulae

Letters in formulae are printed in italics and fig-
ures in roman if not marked otherwise. It will
help the printer if in doubtful cases the position
of indices and exponents is marked thus: hA, a^.
Spacing of indices and exponents must be spe-
cially indicated (Am"n

m) otherwise they will
be set (A™).

The following are frequently confused and
should be made unambiguous:

u, U, u, U; o, o, O, 0; x, x, X, χ, κ; v, υ, v\
θ, Θ, φ, φ, Φ, 0 , 0; ψ, Ψ; e, G;

a', a\ the symbol a and the indefinite article a;
also handwritten letters:

c, C; e, I; I, J; k, K; o, O; p, P; s, S; u, U; v, V; w,
W; x, X; z, Z

Please take care to distinguish these capital let-
ters by double underlining.

Final check:

• Names and complete professional adres-
ses of all authors provided on title page?

• Summary enclosed?
• Short running title provided?
• If the paper is not in English, English title

and English summary provided?
• Texts and ends of theorems, lemmas,

etc., clearly marked?
• All figures enclosed?
• References listed according to the

Instructions to Authors?
• Mathematics Subject Classification

(MSC) numbers provided?

TgX users:
• Request PJourlg or LJourl macropack-

age from:
svserv@vax.ntp.springer.de

• Submit disk with corresponding hard
copy after acceptance of manuscript

• Make sure disk and hard copy are iden-
tical
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Springer Journals Preview Service
List of the Journals

• Medicine
Abdominal Imaging

Acta Neuropathologica

Anatomy and Embryology

Annals of Hematology

Archives of Gynecology and

Obstetrics

Calcified Tissue International

Cancer Chemotherapy and

Pharmacology

Cancer Immunology,

Immunotherapy

Cardiovascular and Interventional

Radiology

Cell and Tissue Research

Diabetologia

European Journal of Cardio-

thoracic Surgery

European Journal of Nuclear

Medicine

European Journal of Orthopaedic

Surgery and Traumatology

(Continuation of Orthopedie-

Traumatologie)

European Journal of Pediatrics

European Radiology

Experimental Brain Research

Der Hautarzt

Histochemistry

Intensive Care Medicine

International Archives of

Occupational

and Environmental Health

International Journal of Colorectal

Disease

Journal of Cancer Research and

Clinical Oncology

Langenbecks Archiv fur Chirurgie

Neuroradiology

Nouvelle Revue Franςaise

d'Hematologie

Orthopedie-Traumatologie

Der Pathologe

Pediatric Cardiology

Pediatric Radiology

PerinatalMedizin

Psychopharmacology

Psychotherapeut

Der Radiologe

Revue d'Imagerie Medicale

Skeletal Radiology

Surgical Endoscopy

Surgical and Radiologic Anatomy

System Familie

Transplant International

Virchows Archiv

World Journal of Surgery

• Biomedical
Sciences

Archives of Toxicology

European Journal of Applied

Physiology and Occupational

Physiology

European Journal of Clinical

Pharmacology

Human Genetics

Immunogenetics

Journal of Molecular Medicine

Naunyn-Schmiedeberg's Archives

of Pharmacology

Pfluegers Archiv - European

Journal of Physiology

Radiation and Environmental

Biophysics

Research in Experimental

Medicine

Springer Seminars in

Immunopathology

• Biology
Applied Microbiology and

Biotechnology

Archives of Environmental

Contamination and Toxicology

Archives of Microbiology

Behavioral Ecology and

Sociobiology

Biological Cybernetics

Bulletin of Environmental

Contamination and Toxicology

Chromosoma

Current Genetics

Current Microbiology

Differentiation

Environmental Management

European Biophysics Journal

European Journal of Biochemistry

Experientia (Birkhauser)

Journal of Comparative

Physiology A

Journal of Comparative

Physiology B

The Journal of Membrane Biology

Journal of Molecular Evolution

Mammalian Genome

Marine Biology

Microbial Ecology

MGG Molecular &

General Genetics

Mycorrhiza

Naturwissenschaften

Oecologia

Plant Cell Reports

Planta

Polar Biology

Roux's Archives of

Developmental Biology

Sexual Plant Reproduction

TAG Theoretical and

Applied Genetics

Trees

• Mathematics
Archive for Mathematical Logic

Calculus of Variations and Partial

Differential Equations

Combinatorica

Inventiones mathematicae

Journal of Mathematical Biology

manuscripta mathematica

Mathematische Annalen

Mathematische Semesterberichte

Mathematische Zeitschrift

Numerische Mathematik

Probability Theory and

Related Fields

• Chemistry
Fresenius' Journal of

Analytical Chemistry

Theoretica Chimica Acta

Zeitschrift fur Lebensmittel-

Untersuchung und -ForschungIrrigation Science

I Tables of Contents are free of charge, all BiblioAbstracts are available for

lϋS$ 20,- per year. For details please send an e-mail message containing

I the command HELP to our mailserver

I E-mail: SVJPS@.SPRINGER.DE

I The Tables of contents are available via:

Iftp: ftp.springer.de (192 129.24.12)

I in directory: /pub/ΓOC

Igopher:gopher.springer.de (192.129-24.12)

I www: http://www.springer.de

I For any further information

I please contact e-mail:

I em-helpdesk@springer.de

• Engineering
Bauingenieur

Bioprocess Engineering

Computational Mechanics

Electrical Engineering

(bisher: Archiv fiir

Elektrotechnik)

Engineering with Computers

Heat and Mass Transfer

Holz als Roh- und Werkstoff

Konstruktion

Microsystem Technologies

Staub - Reinhaltung der Luft

ZFW Zeitschrift fur

Flugwissenschaften und

Weltraumforschung

Zeitschrift fur Larmbekampfting

• Physics
Applied Physics A: Solids and

Surfaces

Applied Physics B: Lasers and

Optics

Communications in Mathematical

Physics

Continuum Mechanics and

Thermodynamics

Shockwaves

Zeitschrift fur Physik A

Zeitschrift fur Physik B

Zeitschrift fur Physik C

Zeitschrift fur Physik D

• Geosciences
Annales Geophysicae

Bulletin Geodesique

Bulletin of Volcanology

Climate Dynamics

Contributions to Mineralogy and

Petrology

manuscripta geodaetica

Physics and Chemistry of Minerals

• Computer
Science

Acta Informatica

Informatik - Forschung und

Entwicklung

Machine Vision and Applications

Springer electronic media

d&p.2703 NM/E/l

Springer-Verlag D Heidelberger Platz 3, D-14197 Berlin, F.R. Germany
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Different from the Standard

From Electrostatics
to Optics

G.Scharf

From Electrostatics to Optics
A Concise Electrodynamics Course

1994. VIII, 255 pp. 26 figs.

(Texts and Monographs in Physics)

Hardcover DM 58,- ISBN 3-540-57682-7

This is a concise and modern course on classical

electrodynamics and optics. After a historical

introduction and mathematical preliminaries, the book

begins with electrostatics in vacuum. Maxwell's

equations in vacuum are not postulated as axioms, but

are deduced from electrostatics plus Lorentz invariance.

General ideas are illustrated by many applications, in

particular, radiation phenomena are treated in detail.

Phenomenological electrodynamics of matter are dealt

with as well. Significant themes such as wave optics, light

scattering, geometrical optics, diffraction theory, and

the laser are discussed. An epilogue relates the classical

theory to modern quantum electrodynamics. The book

addresses students of theoretical physics.

G.Scharf

Finite Quantum
Electrodynamics
1989.X, 224 pp. 4 figs.

(Texts and Monographs in Physics)

Hardcover DM 77,- ISBN 3-540-51058-3

The role of the concept of causality in quantum

electrodynamics is analyzed here. This approach makes

it possible for the first time to publish a textbook on

QED which not only includes full proofs and detailed

calculations but is also mathematically rigorous.

SpringerPrices are subject to change without notice. In EC countries the local VAT is effective.
Customers in EC countries, please state your VAT-Identification-Number if applicable.
For information on prices in Austrian schillings and Swiss francs please consult the
German book directory "VLB - Verzeichnis lieferbarer Bϋcher" or our general catalogue. AΛ rb. 1857.MNT/E/1

Springer-Verlag G Heidelberger Platz 3, D-14197 Berlin, F.R. Germany D 175 Fifth Ave., New York, NY 10010, USA D Sweetapple House, CatteshaU Road, Godalming, Surrey GU7 3DJ
England D 26, rue des Cannes, F-75005 Paris, France D 37-3, Hongo 3-chome, Bunkyo-ku, Tokyo 113, Japan D Room 701, Mirror Tower, 61 Mody Road Tsimshatsu Kowloon
Hong Kong D Avinguda Diagonal, 468-4° C, E-08006 Barcelona, Spain D Wesselenyi u. 28, H-1075 Budapest Hungary isimsnatsui, Kowloon,
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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 ma-
nuscript 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 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 goint 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 war-
ranty, 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 co-
pied. The copyright owner's consent does not include copying for general distribution, promotion, new works, or resale. In these cases, spe-
cific written permission must first be obtained from the publisher.
The Canada Institute for Scientific and Technical Information (CISTI) provides a comprehensive, world-wide document delivery service for
all Spπnger-Verlag journals. For more information, or to place an order for a copyright-cleared Springer-Verlag document, please contact
Client Assistant, Document Delivery, Canada Institute for Scientific and Technical Information, Ottawa K1A 0S2, Canada (Tel.. 613-993-9251,
Fax. 613-952-8243, e-mail: cistι.docdel@nrc.ca)

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
Kyoto University, Kyoto, 606, Japan relevance to physics

Prof. D. Brydges, Department of Mathematics, University of Statistical physics, quantum field theory

Virginia, Charlottesville, VA 22903, USA

Prof. A. Connes, I.H.E.S., F-91440 Bures-sur-Yvette, France Quantum physics and differential geometry

Prof. R. Dijkgraaf, Department of Mathematics, University of String theory, conformal field theory and

Amsterdam, Plantage Muidergracht 24, NL-1018 TV Amster- related topics
dam, The Netherlands
Prof. G. Felder, Department of Mathematics, University of Quantum field theory
North Carolina, Chapel Hill, NC 27599, USA
Prof. M.E. Fisher, Institute for Physical Science and Techno- Statistical physics
logy, University of Maryland, College Park, MD 20742, USA

Prof. M. Herman, Centre de Mathematiques Pures, Ecole Classical dynamical systems
Polytechnique, F-91128 Palaiseau Cedex, France

Prof. A. Jaffe, Lyman Laboratory of Physics, Harvard Univer- Chief Editor
sity, Cambridge, MA 02138, USA

Prof. M.Jimbo, Department of Mathematics, Kyoto University, llntegrable systems and related topics
Kitashirakawa Oiwake-cho, Sakyo-ku, Kyoto 606, Japan

Prof. A. Kupiainen, Department of Mathematics, Helsinki Uni- Disordered systems, non-linear PDE's
versity, P. O. Box 4, Hallituskatu 15, SF-00014 Helsinki, Finland of mathematical physics

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

Prof. B. Simon, Department of Mathematics, California Insti- Schrόdinger operators and atomic physics
tute of Technology, Pasadena, CA 91125, USA

Prof. Ya. G. Sinai, Department of Mathematics, Fine Hall, Statistical physics and dynamical systems
Princeton University, Princeton, NJ 08544-1000, USA

Prof. S.-T. Yau, Department of Mathematics, Harvard Univer- Relativity; geometry and physics
sity, 1 Oxford Street, Cambridge, MA 02138, USA
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