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2 Scientific report 1996

General remarks

End of July 1996 ESI moved into its new premises, part of the second floor of the building
in Boltzmanngasse 9, 1090 Wien. The adaptation of the rooms was planned and supervised
by ‘Eichinger oder Knechtl’, architects. There are 840m2, a decent lecture hall and a good
common room, all with enough headroom of 5.20m high. The building is over 200 years old, it
was built as an orphanage during the rule of the emperor Joseph II.

In the year 1996 ESI was host to 258 visitors. There were 120 preprints contributed to the
preprint series, some of them still belong to programs from 1995, and 202 seminar talks or
ESI-Colloquia were given. Three conferences were organized in Vienna:

(1) ‘Statistical mechanics as a branch of probability theory’, September 16-20, 1996, dedi-
cated to the memory of Roland L. Dobrushin.

(2) Satellite conference of the European Mathematical Congress: Aspects of Spectral The-
ory.

(3) Workshop, organized jointly by ESI and the ‘Internationales Institut f”ur Kulturwis-
senschaften in Wien’: The changing Metaphysics of Science.

ESI took part in the organization of one conferences abroad, ‘The 16th Winter school on
geometry and physics’, January 14–21, 1996, Srni, a small village in the Bohemian forest,
Czech republic.

ESI has spent AS 4.55 Mio for science, 4.6 Mio for administrative costs, and 5.4 Mio for the
adapting the new premises.

Conference: Statistical mechanics as a branch of probability theory

Vienna, September 16-20, 1996.
Preprints contributed: 346, 347, 355, 360, 384,
Money spent: 195.000.– (ESI)
This Conference was dedicated to the memory of Roland L. Dobrushin, who spent a significant
part of his last years at ESI. The following lectures were given:

Opening: Walter THIRRING, Robert MINLOS

Raghu VARADHAN: On the diffusive behavior of a tagged particle in the asymmetric simple exclusion

models

Konstantin KHANIN: Ground States for Random Burgers Equation

Peter MAJOR: Existence and non-existence of phase transition in Dyson hierarchical model with continu-

ous symmetry

Alessandro PELLEGRINOTTI: Random walk in random environment

Leonid BUNIMOVICH: Transport Coefficients from Dynamics

Henk van BEIJEREN: Dynamical properties of disordered billiards

József FRITZ: Ergodicity of infinite Hamiltonian systems with weak noise

Yury SUHOV: Polygonal billiards with point obstacles

Frank den HOLLANDER: Localization transition for a polymer near an interface.

Salvador MIRACLE–SOLE: Statistical mechanics of interface models

Charles PFISTER: Wetting Phenomenon in the 2D Ising Model

Miloš ZAHRADNÍK: A remark on the shape of the three dimensional Ising contours

Lincoln CHAYES: Graphical representation

Bogus law ZEGARLINSKI: Coercive Inequalities for Kawasaki dynamics

Nobuo YOSHIDA: Relaxed criteria of Dobrushin-Shlosman mixing condition

Enzo OLIVIERI: Renormalization-group at criticality and Dobrushin-Shlosman conditions

Geoffrey GRIMMETT: Exponential decay for Potts and random-cluster models

Hans-Otto GEORGII: Phase Transition for Continuum Potts Models

Aernout van ENTER: Robustness of the non-Gibbsian property

Eugene PECHERSKY: On applications of Gibbs fields in image processing

Raphael LEFEVERE: Gibbs description of some non-Gibbs fields

Herbert SPOHN: Stochastic particle systems (the one-dimensional asymmetric exclusion process)

Carlo BOLDRIGHINI: Navier-Stokes corrections for one-dimensional hard rods

Alain MESSAGER: On the rigidity of the 1-1-1 interface in the Falicov-Kimball model

Wolfgang SPITZER: On hydrodynamics of quantum hard rods

Abel KLEIN: Griffiths singularity

Christian MAES: Relaxation to equilibrium for glassy dynamics in the Griffiths’ regime

Fabio MARTINELLI: Relaxation of 2D disordered magnets in the Griffiths phase
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Arthur JAFFE: Hidden Symmetry

Anatoly VERSHIK: Limit shapes in algebra & geometry and large deviations.

Boris GUREVICH: Thermodynamic formalism in the theory of infinite nonnegative matrices

Robert MINLOS: Absence of phase transitions in quantum anharmonic crystal with light particles

Valentin ZAGREBNOV: Quantum Fluctuations Can Suppress Structural Phase Transition

Walter THIRRING: Spontaneously broken symmetries

Satellite conference of the European Mathematical Congress
Aspects of Spectral Theory

ESI contributed AS 50.000.– to this conference. It was organized by M. Hoffmann-Ostenhof,
Th. Hoffmann-Ostenhof, H. Langer, R. Menniken. The following talks were given:

Heinz Siedentop (Oslo, Norway) Counting Eigenvalues Using Coherent States with an Application to Dirac
and Schrödinger Operators in the Semi-Classical Limit

Fritz Gesztesy (Columbia, Missouri, USA) Trace Formulas and Inverse Spectral Problems

Michael Solomyak (Rehovot, Israel) Rozenblum-Lieb-Cwikel estimate for Markov generators

Bernd Thaller (Graz, Austria) Optimal Norm Estimates for the Schrödinger Semigroup with a Magnetic
Field in Two Dimensions

Evgeni Korotyaev (St. Petersburg, Russia) The estimates and the inverse problem for the Hill operator

Gunther Karner (Blacksburg, USA) The Schroedinger Equation on Time-Dependent Domains

Andrea Sacchetti (Modena, Italy) Lifetime of Wannier-Stark resonance

Y.M. Arlinskii (Lugansk, Ukraine) Closed sectorial sesquilinear forms and one-parameter contractive semi-
groups

Zdzislaw Brzeźniak (Hull, Great Britain) Asymptotic Behaviour for Contraction Semigroups with Count-

able Unitary Spectrum

Boris Pavlov (Auckland, New Zealand) Semigroup approach for Szegö-Kac determinants

V. Kondratiev (Moskow, Russia/Potsdam, Germany) On estimate of the first eigenvalue of the elliptic op-

erator

Jürgen Voigt (Dresden, Germany) Schrödinger operators with singular complex potentials

Serguei Naboko (St. Petersburg, Russia) On the absolutely continuous spectrum of the weighted discrete

Schrödinger operators

Lev A. Sakhnovich (Odessa, Ukraine) Spectral Problems (direct and inverse) for Canonical Systems

Yaroslav Kurylev (Loughborough, Great Britain) Multidimensional Gelfand Inverse Problem with Com-
plete and Incomplete Spectral Data

Vyacheslav Pivovarchik (Odessa, Ukraine) Direct and inverse problems for an inhomogeneous string vibrat-
ing with damping and associated operator pencils

Bernard Helffer (Paris, France) Witten’s Laplacians and decay of correlations

László Erd”os (New York, USA) Semiclassics and Lieb-Thirring inequality for the Pauli operator in a

strong nonhomogeneous magnetic field

Ira Herbst (Charlottesville, USA) Title to be announced

A. Sobolev (Brighton, Great Britain) Quasi-classical asymptotics for the Pauli operator

Mikhail Agranovich (Moscow, Russia) Nonsmooth elliptic boundary problems, transmission problems, and

boundary problems with indefinite weight

Rudi Weikard (Birmingham, USA) On Hill’s Equation with a Singular Potential

Simeon Vugalter (Nizhny Novgorod, Russia) Asymptotic estimates for bound states in quantum waveg-

uides coupled laterally through a narrow window

Grigorii M. Zhislin (Nizhny Novgorod, Russia) On the bound states of N -particle systems with large N in
magnetic fields

Andreas Fleige (Essen, Germany) A Counterexample to Completeness Properties for Indefinite Sturm-

Liouville Problems

Mel Faierman (Witwatersrand, South Africa) On a problem in fluid dynamics

Alexander Kozhevnikov (Haifa, Israel) Spectral problems for differential operators of mixed order

Georgi D. Raikov (Sofia, Bulgaria) Strong magnetic field spectral asymptotics for the Schrödinger operator

József Benkö (Budapest, Hungary) Schrödinger equation of the hydrogen atom in strong magnetic fields

Mark Michael Malamud (Donetsk, Ukraine) On the Gohberg and Krein’s conjecture about cyclicity and
unicellularity of Volterra operators

Henk de Snoo (Groningen, The Netherlands) On a subdivision of Nevanlinna functions

Sergei G. Pyatkov (Novosibirsk, Russia) Interpolation of some function spaces and indefinite Sturm-Liou-

ville problems

A. Sakhnovich (Odessa, Ukraine/Amsterdam, The Netherlands) Generalized Bäcklund-Darboux transform

and tranfer matrix function. Spectral and bispectral properties

Aad Dijksma (Groningen, The Netherlands) Selfadjoint differential operators and one-dimensional form
perturbations

Robert Seeley (Newton, USA) Spectral asymptotics on a manifold with conic singular stratum
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Vladimir Mikhailets (Warsaw, Polen) Spectral Analysis of the One-Dimensional Schrödinger Operators
with Point Interactions

Pavel Kurasov (Bochum, Germany) Finite rank perturbations and selfadjoint extensions

Branko Najman (Zagreb, Croatia) Singular perturbation of dynamical boundary value problems
Vadim Adamyan (Odessa, Ukraine) Spectral Decomposition of Schroedinger Operator with Pauli Con-

straints

Manfred Möller (Witwatersrand, South Africa) Differentiable dependence of eigenvalues of operators in
Banach spaces

Konstantin Makarov (Bochum, Germany) Three-body problem with point interactions: To Fall or not to

Fall to the Center?
Franciszek H. Szafraniec (Kracaw, Polen) Limit procedures within the quantum harmonic oscillator

Peter Stollmann (Frankfurt, Germany) Localization for random perturbations of periodic anisotropic me-
dia

Mikhail A. Antonets (Nizhny Novgorod, Russia) Initial-boundary-value problems for hyperbolic systems

with transmission and impedance conditions
Yuri Tomilov (Kiev, Ukraine) On local and global asymptotic behavior of C0-semigroup

Nikolay D. Kopachevsky (Simfereopol, Ukraine) Hydrodynamical boundary eigenvalue problems with spec-

tral parameter in an equation and boundary conditions
Leonid Volevich (Moscow, Russia) Newton’s polygon and the resolvent of a system elliptic in the sense of

Douglis-Nirenberg

Alexander Lifschitz (Chicago, USA) Preliminary results on the generalized Poincar’e problem
Yurij M. Berezansky (Lublin, Poland) Infinite-dimensional non-Gaussian analysis and its applications to

the operators of Schroedinger type

Andrei A. Shkalikov (Moscow, Russia) Invariant Subspaces of Operator Matrices and Applications
Christiane Tretter (Regensburg, Germany) Spectral Properties of the Orr-Sommerfeld Problem

Reinhard Mennicken (Regensburg, Germany) Spectral decomposition of symmetric operator matrices and

applications
Vladimir Derkach (Donetsk, Ukraine) On generalized resolvents of symmetric relations in Krein spaces

Seppo Hassi (Helsinki, Finland) Rank one perturbation of selfadjoint operators
Michael Kaltenbäck (Vienna, Austria) A characterization of semibounded selfadjoint operators

Abdelkader Intissar (Corte, France) Some New Properties of Regularity of the Shape Memory Alloys Oper-

ator
Alexander Markus (Beer Sheva, Israel) On some properties of factorisation indices

Peter Jonas (Berlin, Germany) On the spectral theory of operator matrices and riggins

Miroslav L. und Valentina I. Gorbachuk (Kiev, Ukraine) On entire Hermitian operators which admit a rep-
resentation by partial differential operators

Henrik Winkler (Dresden, Germany) Spectral problems for canonical systems and associated strings

Jakov and Inna Roitberg (Chernigov, Ukraine) Green’s formula for general systems of equations; Sobolev’s
problem in complete scale of Banach spaces

Winter School in Geometry and Physics

The traditional winter school in geometry and physics which takes places for one week each
January since 1980 in a picturesque village in the Czech parts of the Bohemian mountains will
be a joint enterprise of the Czech society of mathematicians and physicists and ESI, from 1994
onwards. Usually there are proceedings, which are published as a supplement of the ‘Rendiconti
Matematici di Palermo’. The first conference with ESI-participation was in the period January
15–22, 1994, the proceedings for it are in preparation. The winter school took place in Srni,
January 14–21, 1995, proceedings will be published again as a supplement of the ‘Rendiconti
Matematici di Palermo’.

Workshop: The changing Metaphysics of Science

This workshop was organized jointly by ESI and the ‘Internationales Institut f”ur Kultur-
wissenschaften in Wien’. ESI supported the stay of all physicists at this workshop, AS 80.000.–.
These were: John Ziman, Anton Zeillinger, John L. Heilbron, Lee Smolin, Sam Schweber, Carlo
Rizutto, J”urgen Renn, Paul Forman. The program did not follow the usual scheme of ESI
conferences.
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Condensed Matter Physics – Dynamics,
Geometry, and Spectral Theory

ESI, August 6, 1995 – February 24, 1996
Preprints contributed: 22
Money spent: AS 1.780.100.- (ESI), AS 182.000.– (foreign)
Starting from August 6, 1995 and ending on February 24, 1996, a special semester on Con-

densed Matter Physics – Dynamics, Geometry, and Spectral Theory took place at
ESI. The main objective of this program was to bring scientists together from active areas
of mathematics and physics, ranging from applied mathematics and mathematical physics to
theoretical condensed matter physics, and to give them the opportunity to talk to each other -
people who probably would not have met otherwise.

Throughout the program, as many young postdoctoral scientists were present as established
senior scientists. The participants came from all over the world, in particular from Europe, from
overseas and the eastern countries. This reflects the strong interest the scientific community
had in this program at ESI which went far beyond the invitation letters that were sent out.
Altogether, more than a hundred physicists and mathematicians participated in the program.
Notably many long-term visitors were among them, the average staying length amounted to
twenty days, approximately. All participants and the organizers enjoyed the pleasant atmo-
sphere at ESI and benefitted from the good working conditions ESI provides.

Scientifically, the program was centered around five workshops that were held during the
program,
(CT) Workshop on Transport Phenomena and Chaos, August 13 – 26, 1995;
(HH) Workshop on the Hubbard and Heisenberg Model, August 27 – September 9, 1995;
(SiS) Workshop on Singular Spectra, October 23 – 28, 1995; a collection of the abstracts of

the seminars is available as ESI-Preprint no. 280.
(FFT) Workshop on Field Theoretic Methods for Fermion Systems, January 21 – February 3,

1996;
(DG) Workshop on Condensed Matter Physics and Discrete Geometry, January 21 – February

3, 1996;
In each of these workshops, between twenty and forty participants attended the seminars on a
rather diverse collection of topics and continued the discussions afterwards in the offices of ESI
in Pasteurgasse.

All participants in this program have much enjoyed the pleasant facilities and the good
working conditions ESI provides. Besides, the atmosphere at ESI is rather stimulating for
starting new or continuing existing collaborations. If this was the aim to be met then we
succeeded, as many replies from the participants from all over the world show.

The scientific “spin-off” of this program may be best illustrated by the preprints that its
participants have contributed to the ESI preprint series. Among them are very prominent
authors, and we are happy that ESI possibly takes part in a new exciting development in
theoretical physics.

The 21 ESI preprints that have been submitted during or after the program by its participants
are:
1995: 259, 264, 270, 271, 272, 275, 276, 280, 291, 294,
1996: 295, 297, 302, 306, 308, 313, 330, 331, 339, 352, 380, 383.

Volker Bach (TU Berlin), Ruedi Seiler (TU Berlin),
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Topological, Conformal and Integrable Field Theory

February 15 till May 14, 1996
Preprints contributed: 21,
Money spent: AS 794.000.– (ESI), 8.000.– (foreign).

The aim of the activity was to bring together a number of specialists in the three interrelated
domains in order to stimulate the research on their front lines. A special stress was put on the
development of methods applicable in more than one of the three fields. The ESI created
ideal conditions for such exchanges which took form of official (almost every day) seminars and
unofficial discussions between the participants in the comfortable surrounding of the (former)
Institute’s site. Special thanks are due to the permanent stuff of the Institute which assured
much needed flexibility in organization of the activity and more than smooth handling of all
practical problems.

An important part of the program dealt with conformal field theories. These are theories
describing critical phenomena in 2-dimensional statistical-mechanical systems and vacua of
string theory. One of the main open problems of conformal field theory is that of classification of
the rational models. The research in this direction was conducted by Ganchev, Ganon, Petkova
Schroer and Stanev. Ganon has pursued the work on the classification of modular invariant
partition functions of theories with Kac-Moody symmetries by methods based on the Galois
symmetries inherent in the action of the modular group whereas the Bulgarian group studied
the fusion algebras related to rational level Kac-Moody algebras and constructed correlation
functions out of the corresponding solutions of the Knizhnik-Zamolodchikov equations (in the
joint preprint with Furlan). Schroer pursed his approach to the classification based on algebraic
field theory methods. It has become more and more evident that the three methods, based on
the study of monodromies of correlators, are closely related and involve interesting number
theory aspects of quantum fields deseving further investigation.

The applications of conformal field theories to quantum Hall effect were studied by Cappelli
and by Todorov (in a joint preprint of the latter with V. Kac). The idea is to search for
new families of conformal models with W-algebra symmetries which may describe the Hall
boundary currents. Not too surprisingly, it appeared that this program is strongly related to
the classification problem of rational models of conformal field theory. The work conducted at
ESI has permitted to put forward a new list of conformal models for Hall fluids.

The analysis of differential equations satisfied by the conformal field correlators has been one
of the principal tools of conformal field theory. Alekseev-Recknagel-Schomerus in a joint work
have shown how to obtain and analyze equations generalizing the Knizhnik-Zamolodchikov ones
for a large class of conformal field theories. This work opens a possibility to directly apply the
methods used in the analysis of WZW models to other models of conformal field theory.

The appearance of structures typical for integrable models in conformal field theories has
been a subject of an intense study. One of such relations is that between the integral formulae
for the conformal blocs (solutions of the KZ equations) and the Bethe Ansatz for spin chains.
The topic which, as indicated by recent works of Beilinson, Drinfeld Feigin and Frenkel exposed
by the latter in a series of seminars at ESI, is related to the geometric Langlands program. It has
been analyzed in the case of genus 1 in the joint work of Falceto and Gawedzki where the Bethe-
Ansatz formulae for general group where obtained by exact calculation of field theory functional
integrals and were shown to encode hermitian structures on the bundles of non-abelian theta
functions.

The connections of the Knizhnik-Zamolodchikov equations and integrable models were also
studied by Felder, Varchenko and Veselov. On one hand side the KZ equations may be consid-
ered as a quantization of the Hitchin integrable system and in the genus one case they lead to
a quantum elliptic Calogero-Moser system or its spin versions. On the other hand, the defor-
mation of the equations to a finite difference ones, gives rise to new integrable models based on
elliptic quantum groups whose intricate representation theory has been studied by Felder and
Varchenko.

Another application of conformal field theory techniques to integrable systems was developed
by Bonora who has generalized the Drinfeld-Sokolov construction of integrable hierarchies to
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the N=2 supersymmetric case and by Olshanetsky who has obtained a novel description of
Hitchin systems.

One of the main directions in the theory of integrable two-dimensional field theories has
been the work on exact formulae for form-factors, started by Smirnov. Musardo exposed the
application of this methods to a series of deformations of minimal conformal theories. Al.
Zamolodchikov analyzed its relation with the thermodynamical Bethe Ansatz. Bernard and
Babelon (in a joint paper with Smirnov, completed at ESI) have found an interpretation of
the form-factor formulae as a semiclassical description of the soliton scattering. A fundamental
role in their work has been played by a new quantum deformation of Riemann surfaces which
deserves further studies.

The inclusion of the ideas of non-commutative geometry into field theory has been a subject
of work of Grosse Klimcik and Presnajder who, in a series of ESI preprints, developed quan-
tum field theories on non-commutative spaces and constructed theories with two-dimensional
fermions (using supersymmetry), with non-trivial topological sectors and first four-dimensional
models. Their constructions provide a new type of cutoffs for field theory which preserve the
essential symmetries, but may also play a more fundamental role. In another attempt to marry
non-commutative geometry with field theory, Alekseev Faddeev and Schomerus (with Fröhlich)
made progress in the study of lattice 1+1 dimensional models with fields taking values in quan-
tum groups. Such models possessing lattice versions of Kac-Moody and conformal symmetries
may be constructed from representation theory of discretized Kac-Moody algebras developed
by the authors.

The conformal field theory ideas (more concretely, the geometric analysis of WZW models)
found also an application in the work of Assorey and Falceto who analyzed the vacuum nodes of
the ground state of three-dimensional gauge theory, confirming Feynman’s conjecture that the
node structure is related to the confinement mechanism. An attempt to extend the geometric
construction of the WZW model of conformal field theory to four dimensions was described
in a series of brilliant seminars by Nekrasov, summarizing his work with Losev, Moore and
Shatashvili and its relation to the recent developments in supersymmetric Yang-Mills theory
and to the Seiberg-Witten invariants. The recent duality ideas in gauge field theories were
discussed in talks by Olive (a general exposition) and by Schwimmer (on his work on the
generalizations to higher rank groups). The mysterious occurence of integrable models in the
low energy effective actions of supersymmetric gauge theories was studied by Morozow and by
Dubrovin who developed a unified approach to low energy prepotentials based on the Witham
hierarchies. The relation between the Seiberg-Witten and Donaldson invariants was the subject
of the research of Stora who exploited the relations between the topological field theories and
the equivariant and BRST cohomologies.

Finally, although the string theory and quantum gravity did not belong to the main subjects
of the program, their relations with conformal and topological field theories were the topics of
research by Pawelczyk (who found new topological instanton configurations for a model of rigid
string), of Schimmrigk and Theisen (mirror symmetry of string vacua) and of Durhuus and
Jonson who pursued their analysis of phase transitions in discrete models of random surfaces.

In summary, the program has resulted in numerous advances in topological, conformal and
integrable field theories. Even if most of the large number of participants did not spend at ESI
a long enough period to complete a closed research project (an average length of stay was about
2 weeks), the possibility of intensive exchanges with a wide spectrum of specialists, also the
ones taking part in the parallel representation theory activity, was unanimously appreciated by
the participants and had a stimulating effect on their research which is difficult to overestimate.
One should also stress that several of more general talks gathered an audience from outside
ESI extending the profit to the local community from the Institute’s activity beyond Grosse’s
group directly involved in the program. We have to admit, however, that more could have been
done in this direction by, for example, organizing a systematic series of lectures accessible to
students on the topics of the program. One should maybe consider the possibility of making
such courses a permanent companion of longer activities at ESI.

Krzysztof Gawedzki, Harald Grosse
Preprints contributed: 315, 316, 317, 318, 319, 320, 321, 322, 323, 327, 335, 336, 350, 362,

370, 371, 378, 386, 389, 391, 407.
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Representation Theory with Applications to Mathematical Physics

April - June, 1996
Preprints contributed: 24
Money spent: AS 1.246.800.– (ESI), 331.000.– (foreign)

The program was coorganized by Ivan Penkov (University of California at Riverside) and
Joseph A. Wolf (University of California at Berkeley). Peter Michor served as local organizer.
The main idea was to present today’s Representation Theory in all its diversity. Another idea
was to foster active interaction between three major schools in Representation Theory: the
American, the Western European, and the Russian. Along with the about 35 senior participants,
the program hosted about 20 graduate students of US Universities sponsored jointly by ESI
and the NSF (via a special NSF grant of US$24000). Another feature was the considerable
interaction with the Mathematical Physics program organized by K. Gawedski.

The following areas of Representation Theory were most active in the program:

- representations of real Lie groups: analytic and geometric methods;
- structure theory of Lie algebra representations;
- structure theory of quantum groups;
- Lie superalgebras, Lie supergroups, and their representations;
- invariant theory;
- (co)homology of Lie algebras and applications;
- infinite-dimensional Lie groups and differential operators;
- applications of Representation Theory to Mathematical Physics and to Geometry.

Here is a list of talks presented in the program:
D. Alekseevsky, Sophus Lie Centre, Moscow, Classification of n-extended Poincare Lie algebras and Lie

superalgebras.

A. Astashkevich, UC Davis, On the Fedosov quantization of semisimple coadjoint orbits.

L. Barchini, Temple University, Unitary representations and harmonic forms (collaboration with Roger
Zierau).

M. Eastwood, University of Adelaide, Zero energy fields on real projective space.

A. Fialowski, UC Davis, Deformations of the vector field Lie algebra L1.

M. Flato, University of Bourgogne, Deformation quantization: deforming Nambu mechanics.

I. Frenkel, Yale University, Four-dimensional realizations of two-dimensional current groups.

D. Fuchs, UC Davis, Massey products.

V. Futorny, University of Kiev, Alpha-stratified weight modules for finite-dimensional Lie algebras.

V. Futorny, University of Kiev, Representations of affine Lie algebras.

S. Gindikin, Rutgers University, δ̄-cohomology at nonconvex tubes.

M. Golinshcheva-Kutuzova, Institute of Nonlinear Sciences, Intertwining operators and integrable hierar-

chies of soliton equations.

V. Kac, MIT, Quantum orbifolds.

A.A. Kirillov, Jr., MIT, Cohomology of local systems and canonical basis.

A.A. Kirillov, Sr., University of Pennsylvania, Tame algebras of differential operators.

B. Kostant, MIT, Quantum cohomology of the flag manifold, the Toda lattice and the representation of

highest weight rho.

G. Litvinov, Institute of New Technologies, Moscow, Lie hypergroups and their representations.

G. Litvinov, Institute of New Technologies, Moscow, Non-unitary representations of the Heisenberg group

in details.

G. Lusztig, MIT, Asymptotic properties of Hecke algebras and quantum groups.

F. Malikov, University of Southern California, Singular support of g-modules and an attempt to build

GFT using admissible representations.

O. Mathieu, University of Strasburg, Canonical operations in symplectic geometry.

O. Mathieu, University of Strasburg, Obstructions for Hodge theory on symplectic manifolds.

P. Michor, ESI, Basic differential forms for actions of Lie groups.

P. Michor, ESI, Choosing roots of polynomials smoothly alias lifting of curves over invariants.

D. Milicic, University of Utah, On the classification of irreducible Harish-Chandra Modules.

M. Nazarov, University of Swansea, Yangians and Capelli identities.

Y. Neretin, Moscow Institute of Electronics and Mathematics, Boundary values of holomorphic functions

and singular unitary representations of groups O(p,q).

J. Novak, Ball State University, USA, Explicit realizations of certain representations of Sp(n,R) via the

Penrose transform.

A. Onishchik, Yaroslavl University, Supermanifolds associated with Symmetric spaces.

I. Penkov, UC Riverside, Representations of arbitrary finite-dimensional Lie superalgebras.
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V. Popov, Moscow State Technical University, An analogue of M. Artin’s conjecture on invariants for non-
associative algebras.

V. Protsak, Yale University, On a geometric approach to vertex operator algebras.

M. Rosso, University of Strasburg, Quantum groups and quantum shuffles.

A. Rudakov, Russian Academy of Sciences, Representation-like properties of vector bundles.

V. Serganova, UC Berkeley, Representations of the Lie superalgebra q(n).

J. Simon, University of Bourgogne, Global solutions of the Maxwell-Dirac equations.

E. Sommers, MIT, A family of representations of a Weyl group, and applications.

E. Stern, UC Berkeley and University of Pennsylvania, Semi-infinite wedges and combinatorics.

D. Sternheimer, CNRS, France, Recent developments in deformation quantization and quantum groups.

T. Takebe, UC Berkeley and University of Tokyo, A system of difference equations with elliptic coefficients

and Bethe vectors.

A. Vershik, Russian Academy of Sciences, St. Petersburg, Inductive construction of Coxeter group repre-

sentations.

E. Vinberg, Moscow State University, On invariants of a set of matrices.

J.A. Wolf, UC Berkeley, Linear cycle spaces and double fibration transforms.

S. Woronowicz, University of Warsaw, Remarks on quantum SU(1,1).

D. Zhelobenko, Independent University, Moscow, Hypersymmetries on extremal equations.

R. Zierau, Oklahoma State University, Unitary representations and harmonic forms (collaboration with

Leticia Barchini).

G.J. Zuckerman, Yale University, Lie superalgebras in Poisson and complex geometry.

Preprints contributed: 324, 325, 328, 332, 333, 334, 338, 340, 341, 342, 344, 345, 348, 349,
353, 354, 357, 361, 375, 376, 381, 398, 404, 407,

Mathematical Problems of Quantum Gravity

July – August 1996
Preprints contributed: 20
Money spent: AS 678.000.–(ESI)

Abhay Ashtekar & Peter C. Aichelburg

A 2-month workshop was held at the Erwin Schrödinger International Institute for Math-
ematical Physics in Vienna during July and August, ’96. There were 23 participants from
outside Austria, mostly young physicists who have been working on various aspects of quantum
gravity. In addition, about a dozen faculty and students from Vienna actively participated in
the seminars and discussions. While the focus of this effort was on non-perturbative quantum
general relativity, there were several experts from string theory, supergravity, quantum cosmol-
ogy, quantum field theory, as well as mathematical physics in a broad sense of the term. There
were two weekly ”official seminars” which were widely announced –one entitled ”fundamental
issues”, and the other,”advanced topics”. They enhanced the scientific interaction between
workshop participants and the local physics and mathematics community. In addition, there
were ”discussion seminars” (the remaining) three days a week. The afternoons were left open
for further informal discussions (and real work!). On the scientific front, the workshop elevated
the subject to a new level of maturity. It enabled the participants to take stock of a number
of areas to obtain a global picture of issues that are now well-understood and also opened
new directions for several other key issues.The following main topics were discussed during the
workshop ( the names in parenthesis refer to people who contributed to the specific topic):

• Quantum Hamiltonian constraint. (Hans-Jürgen Matschull, Jorge Pullin, Carlo Rov-
elli,Thomas Thiemann)

• Quantum geometry. (A.Ashtekar, J.Lewandowksi, R.Loll, T.Thiemann)
• Lattice methods and skeletonization in loop quantum gravity. (R.Loll, M.Reisenberger)
• Super-selection rules in quantum gravity. (A.Ashtekar,J. Lewandowski, D.Marolf,

J.Mourao, T.Thiemann)
• Degenerate metrics: extensions of GR. (T.Jacobson, J.Lewandowski, H.-J.Matschull)
• Global issues, Hamiltonian formulations. (F.Barbero, D.Giuilini)
• Mathematical issues in quantum field theory and quantum gravity. (J.Baez, M.Blau,

H.Balasin, R.Gambini, J,Mourao, D.Marolf)
• Exactly soluble midisuperspaces. (A.Ashtekar, H.Nicolai)
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• Lessons from low dimensional gravity. (A.Ashtekar, D.Giuilini, J.Lewandowski,
D.Marolf, J.Mourao, T.Thiemann, T.Strobl).

• Black-hole entropy. (T.Jacobson, K.Krasnov, D.Marolf, R.Myers, C.Rovelli)
• Topological quantum field theories (J.Baez, M.Reisenberger)
• String duality, conformal field theories (J.Fuchs, K.Meissner, R.Myers, T.Strobl)
• Foundations of quantum mechanics and quantum cosmology (A.Ashtekar, D.Giulini,

J.Halliwell, F.Embacher)

If participants were to single out one topic that generated most excitement, it would proba-
bly be the regularization of the Hamiltonian constraint by Thiemann. This has significantly
deepened our understanding of the mathematical problems underlying quantum dynamics of
general relativity. However, a number of important problems remain. In particular, during the
workshop it was realized that these regularized quantum constraints have the feature that they
strongly commute not only on diffeomorphism invariant states (which is to be expected physi-
cally) but also on a rather large class of states which are not diffeomorphism invariant (which
is alarming from a physical viewpoint). A related potential difficulty is with the semi-classical
limit: it is not clear if all the quantum constraints, taken together, admit a sufficient number of
semi-classical states. Analogous calculations in 2+1 dimensions indicate that the appropriate
semi-classical sector does exist. In 3+1 dimensions, further work is needed. This will no doubt
be an area of much research and new effort in the coming year.

Preprints contributed: 307, 327, 351, 363, 364, 365, 366, 367, 368, 369, 373, 379, 390, 392,
393, 394, 397, 417, 418, 420.

Among these the following preprints belong to the Gravity program of 1995 (Aichelburg-Beig)
307, 329, 351, 394.

Hyperbolic Systems with Singularities

September – December 1996
Preprints contributed: 12
Money spent: AS 711.700.– (ESI), 192.000.– (foreign).
The workshop has focused on a broad range of problems connected with hyperbolic systems.

Particular emphasis has been given to the relation between dynamical systems and statistical
mechanics. This was achieved thanks, in particular, to the composition of the participants of
the workshop: a blend of mathematicians and theoretical physicists. In fact, the interaction
among mathematicians and physicists was one of the main tasks of our activity. Another aim
was to compare several new techniques recently put forward for studying dynamical systems,
in the conviction that a synthesis and new insights were at hand.

In order to favor interaction among the participants we reduced officially scheduled talks to
a minimum (one two-hour key-lecture per week) and asked people to otherwise self-organize
talks and discussions. The intense activity and the wide involvement in interdisciplinary and
specialistic discussions has rewarded such an approach.

The main fields of activity were: decay of correlations; ergodicity in infinite systems; dy-
namical problems in non-equilibrium statistical mechanics and ergodicity of hyperbolic systems
with singularities.

The estimation of the rate of decay of correlations is not only interesting in itself but it
has relevant physical implications for non-equilibrium statistical mechanics (e.g. Green-Kubo
formulae). For long time it was known that smooth hyperbolic maps enjoy exponential decay
of correlations for sufficiently smooth (Hölder) observables; yet, little was known beyond that
(with the notable exception of one–dimensional systems and some partial results for billiards).
Only recently substantial progress has been made: efficient techniques have been developed
to treat systems with discontinuities (Liverani, Young, Benedicks), new ideas have been put
forward to investigate the case of flows (Chernov, Dolgopyat’), and some progress has been made
in extending the Ruelle zeta–function formalism (Baladi, Keller, Rugh). Since almost all the
above mentioned persons were present at the workshop it is not surprising that a lot of effort was
put into comparing different points of view. Some of this effort has already produced concrete
results ([413], [409]) but many of the projects and discussions initiated in Vienna are quite
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ample and ambitious, therefore not likely to crystalize in the very short term. Nevertheless, a
very tight network of connections has materialized and it is bound to yield results for a long
time.

Ergodicity in infinite systems is at the core of statistical mechanics but very few rigorous
results are available. Yet, recently Bunimovich and Sinai proposed a model of coupled interact-
ing maps that not only has been widely investigated numerically but has proven susceptible for
rigorous analysis (Keller, Bricmont–Kupianen, Pesin-Sinai, Jiang, ...). Quite a lot of attention
was dedicated to such a model during our workshop. Up to now [388] is the only finished result
but many new ideas have been advanced and, hopefully, new results are forthcoming.

A field in which the treatment of infinite systems is, at the moment, a prohibitive task, but
a lot of progress have been made, is the case of hard balls interacting with elastic collisions.
This has also been the subject of many discussions expecially in view of the results of Simányi
and Szász [337] that have made an important progress toward the understanding of the er-
godicity of systems of hard spheres [98]. In fact, by using algebraic methods for complexified
billiard dynamics, they could show that hard ball systems are fully hyperbolic for almost every
parameters (masses, radii) of the model. This is a model in the domain of dynamical systems
with singularities. On this subject many more arguments were discussed: e.g. Markov parti-
tions [Krüger, Troubetzkoy], general billiards [Chernov, Markarian], one dimensional systems of
balls [Wojtkowski], multidimensional billiards with convex boundary components [Bunimovich-
Rehacek], bounds for the total number of collisions for hard ball systems in the euclidean space
[Burago-Ferleger-Kononenko], ..., that we hope will yield fruit in the near future.

Finally, a lot of effort was devoted to the study of the Lyapunov exponents both in Hamil-
tonian Systems [410] and in a class of systems that, presently, are receiving a great deal of
attention: particles subject to an external force and in contact with a “Gaussian thermostat”
[414]. In this respect, it is interesting to notice that such systems have been recognized as
Conformally Hamiltonian (on this subject a paper is in preparation) also thanks to discussions
with some visitors of ESI (e.g. D.Alexeevski) not participating in our workshop. One of the
many circumstances that underline the importance of the environment provided by ESI and
the fruitfulness of bringing together scientists from seemingly unrelated fields.

Non-equilibrium statistical mechanics has been the main field of interest in the physics part of
the programme. Typical subjects dealt with in individual research, group discussions, seminars
— both spontaneous and officials — have been: Liapunov spectrum of the FPU-beta model
in the infinite N limit(S.Ruffo); Kolmogorov-Sinai entropy and Liapunov spectrum of the Sinai
model (H.van Beyeren), of the hard disk (R.van Zon) and hard sphere gas (H.Posch), of the low
density field driven Lorentz gas (H.van Beyeren, J.R.Dorfman et all.); Gaspard-Nicolis escape-
rate-formulas for transport coefficients (J.R.Dorfman), Liapunov exponents and transport co-
efficients (D.Evans); electric fields on a surface of constant negative curvature (F.Bonetto);
thermostated systems (Ph.Choquard, H.Posch); dynamical systems and statistical mechanics
(E.G.D.Cohen). Related problems connected with non-equilibrium statistical mechanics are the
so called escape rates, either in finite systems [412] or in spatially extended systems [382]. This
is one of the fields in which the interaction among physicists and mathematicians was especially
lively.

The atmosphere of the workshop was much pleasant and very fruitful through a lot of in-
teraction among the participants, both mathematicians and physicists, which was definitely
facilitated through the opening of new premises of ESI.

The organizers of the workshop, which extended to two four-week periods, were Heide
Narnhofer (local organizer), Philippe Choquard (Lausanne), Carlangelo Liverani (Rome) and
Domokos Szász (chairman, Budapest). The list of invitees and the program was prepared during
two meetings of the organizers in Vienna, and one in Florence.

The following preprints were contributed to this program:
415 S. Ruffo Lyapunov Spectra in Spatially Extended systems

414 Ph. Choquard Lagrangian Formulation of Nosé-Hoover and of Isokinetic Dynamics

413 Carlangelo Liverani, Benoit Saussol, Sandro Vaienti Conformal Measure and Decay of Correlation for
Covering Weighted Systems

412 N. Chernov, R. Markarian, S. Troubetzkoy Conditionally Invariant Measures for Anosov Maps with

Small Holes
410 Nicolai Chernov Entropy, Lyapunov Exponents and Mean Free Path for Billiards
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409 Carlangelo Liverani Flows, Random Perturbations and Rate of Mixing
388 Gerhard Keller Mixing for Finite Systems of Coupled Tent Maps

387 József Fritz, Carlangelo Liverani, Stefano Olla Reversibility in Infinite Hamiltonian Systems with Con-

servative Noise
385 V. Gerasimenko, D. Petrina Rigorous Derivation of Generalized Kinetic Equation

382 Pierre Gaspard Entropy Production in Open Volume-Preserving Systems

337 Nándor Simányi, Domokos Szász The Boltzmann-Sinai Ergodic Hypothesis for Hard Ball Systems
298 Carlangelo Liverani Central Limit Theorem for Deterministic Systems

98 Domokos Szász Boltzmann’s Ergodic Hypothesis, a Conjecture for Centuries?

Guests of Walter Thirring

Preprints contributed: 303, 312, 343
Money spent: 104.000.– (ESI), 55.000.– (foreign)

Guests of Klaus Schmidt

Preprints contributed: 300, 301, 374, 377, 396, 400, 401, 411
Money spent: 87.000.– (ESI), 253.000.– (foreign)

Guests of Peter Michor

Here also the continuation of the the program ‘field theory and differential geometry, 1995’
is included.

Preprints contributed: 296, 299, 304, 309, 310, 311, 314, 326, 356, 365, 395, 402, 403, 404,
(405), 406, 419

Money spent: 144.000.– (ESI), 66.000.– (foreign)

Guests of Hoffman-Ostenhof

Preprints contributed: 305, 358, 359, 383, 421
Money spent: 79.000.– (ESI)

Guests of Wolfgang Kummer

Preprints contributed: 0
Money spent: 30.000.– (ESI)
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List of Preprints

We try to keep track of the bibliographical data of the published versions of the preprints
– this is incomplete and we are constantly updating it. Therefore we enclose the list of all
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28. J. Grabowski, G. Landi, G. Marmo, G. Vilasi, Generalized Reduction Procedure: Symplectic and Poisson

Formalism, Fortschritte der Physik/Progress in Physics 42, 5 (1994), 393–427.

29. Nikolai S. Nadirashvili, Raleigh’s conjecture on the principal frequency of the clamped plate, Arch. Ration.

Mech. Anal. 129 (1995), 1–10.

30. D. V. Alekseevsky, M. M. Graev, Twistors and Cartan Connections (1993), 14 pp..

31. V. N. Popov, Magnetic and Superconductive States in the Repulsive Hubbard Model (1993), 18 pp..

February 20, 1996



14 Scientific report 1996

32. D. Burghelea, C. Constantinescu, Cutting and Glueing Back along a Closed Simple Curve on a Riemann
Surface (1993), 20 pp., Not available via anonymous FTP.

33. A. Yu. Alekseev, I. T. Todorov, Quadratic brackets from symplectic forms, Nucl. Phys. B 241 (1994),
413–428.

34. P. Furlan, Y. S. Stanev, I. T. Todorov, Exchange relations and correlation functions for a quantum particle
on the SU2-group manifold, J. Math. Phys. 35 (1994), 2130–2141.

35. M. Hoffmann-Ostenhof, T. Hoffmann-Ostenhof, H. Stremnitzer, Local properties of Coulombic wave func-
tions, Commun. Math. Phys. 163 (1994), 185–215.

36. M. Hoffmann-Ostenhof, T. Hoffmann-Ostenhof, N. Nadirashvili, Regularity of the nodal sets of solutions

to Schrödinger equations, Proceedings of the conference: Mathematical results in quantum mechanics,

Blossin 1993 (M. Demuth, P. Exner, H. Neidhardt, V. Zagrebnov, eds.), Series: Operator theory: advances
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Paris Série I 319 (1994), 927–931.

112. Max Karoubi, Formes Topologiques Non Commutatives, Ann. Sci. Ec. Norm. Super., IV. Ser. 28, 4
(1995), 477–492, Z:837.55004.

113. Anton Yu. Alekseev, Harald Grosse, Volker Schomerus, Combinatorial Quantization of the Hamiltonian
Chern–Simons Theory II (1994), 51 pp..

114. Piotr Bizon, Harmonic maps between three-spheres (1994), 19 pp..

115. Sorin Popa, An Axiomatization of the Lattice of Higher Relative Commutants of a Subfactor (1994), 18
pp., Not available via anonymous FTP.

116. Mark V. Losik, The Cohomology of the Complex of G–Invariant Forms on G–Manifolds, Ann. Global
Anal. Geom. 13 (1995), 323–338, Z:838.57024.
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169. R. Beig, N. Ó Murchadha, The Momentum Constraints of General Relativity and Spatial Conformal

Isometries, Commun. Math. Phys 176 (1996), 723–738.

170. Denis V. Juriev, Symmetric Designs on Lie Algebras and Interactions of Hamiltonian Systems (1994), 5

pp..

171. Gilbert Weinstein, N–Black Hole Stationary and Axially Symmetric Solutions of the Einstein–Maxwell
Equations (1994), 31 pp..

172. Abhay Ashtekar, Jerzy Lewandowski, Donald Marolf, José Mourão, Thomas Thiemann, Coherent State
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194. Andreas Čap, Jan Slovák, Vladimı́r Souček, Invariant Operators on Manifolds with Almost Hermitian
Symmetric Structures, II. Normal Cartan Connections (1995), 16 pp..

195. Editor: Friedrich Haslinger, Collection of Abstracts of all Lectures given at the Workshop on Complex
Analysis, Vienna, February 20-24, 1995 (1995), 22 pp..

196. Evgenyi A. Ivanov, On the Harmonic Superspace Geometry of (4,4) Supersymmetric Sigma Models with
Torsion (1995), 27 pp..

197. Piotr Z. Kobak, Explicit Doubly–Hermitian Metrics (1995), 6 pp..

198. Tadashi Taniguchi, Isolation Phenomena for Quaternionic Yang–Mills Connections (1995), 19 pp., Not

available via anonymous FTP.

199. Takeo Ohsawa, On the Interpolation Problem in the Bergmann–Fock Space with Parameters (1995), 13

pp., Not available via anonymous FTP.

200. Andreas Kriegl, Peter W. Michor, Regular Infinite Dimensional Lie Groups, J. Lie Theory 7,1 (1997),

61–99.

201. Michel Cahen, Simone Gutt, Andrzej Trautman, Pin Structures and the Modified Dirac Operator (1995),

20 pp..

202. Gabriele Vezzosi, Alexander M. Vinogradov, On Higher Analogs of the de Rham Complex (1995), 16 pp..
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284. J. Tafel, J. Śniatycki, Nonlinear Semigroups and the Yang–Mills Equations with the Metallic Boundary

Conditions (1995), 18 pp..

285. Michel Dubois–Violette, Some Aspects of Noncommutative Differential Geometry (1995), 27 pp..

286. M. Faber, A. N. Ivanov, W. Kainz, N.I. Troitskaya, Dual Higgs Model with Dual Dirac Strings (1995), 25
pp..

287. A. N. Ivanov, N.I. Troitskaya, On Heavy – to – Heavy Meson Transitions and Hidden Reefs of Infinite
Heavy – Quark Mass Limit (1995), 35 pp..

288. M. Faber, A. N. Ivanov, W. Kainz, N.I. Troitskaya, Nambu-Jona-Lasinio Version of Magnetic Monopole
Physics with Dual Dirac Strings (1995), 15 pp..

289. Hideki Omori, Yoshiaki Maeda, Naoya Miyazaki, Akira Yoshioka, Noncommutative 3-sphere: A model of
noncommutative contact algebras (1995), 26 pp..

290. M. Dubois-Violette, J. Madore, T. Masson, J. Mourad, On Curvature in Noncommutative Geometry
(1995), 16 pp..

291. Lorenzo Sadun, Joseph E. Avron, Adiabatic Curvature and the S–Matrix (1995), 19 pp..

292. A. N.Ivanov, N. I. Troitskaya, M. Faber, H. Oberhummer, On the relativistic field theory model of the

deuteron II (1995), 31 pp..

293. Elisa Ercolessi, Giovanni Landi, Paulo Teotonio-Sobrinho, K–Theory of Noncommutative Lattices (1995),

26 pp..

294. Michael Stone, The Magnus Force on Skyrmions in Ferromagnets and Quantum Hall Systems (1995), 13

pp..

February 20, 1996



ESI 21

1996

295. Alexander Kiselev, Some Examples in One–dimensional “Geometric” Scattering (1996), 17 pp..
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321. H. Grosse, C. Klimč́ık, P. Prešnajder, N=2 Superalgebra and Non-Commutative Geometry (1996), 11 pp..
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09 01-1995 10 31 / SIG,

Ibort Alberto,

Universidad Complutense de Madrid,

Dpto. Fisica Teorica 28040 Madrid, Spain,

alberto@ciruelo.fis.ucm.es,

Differential Geometry Methods in Physics,

05 21-1995 07 15 / MM,

Ilieva-Litova Nevena Petrova,

Sofia Bulgaria,

nevil@bgearn.bitnet,

CAR-algebra Representation in Field Theories with

Fermions,

01 01-1995 05 29 / THI,

Iordan Andrei,

Université Pierre et Marie Curie Paris VI., 4, place
Jussieu,

F-75252 Paris Cedex 05,

ai@ccr.jussieu.fr,

Complex Analysis,

02 18-1995 02 25 / HAS,

Isenberg James,

University of Oregon,

Dept. of Mathematics Eugene, OR 97403 USA,

jim@newton.uoregon.edu,

General Relativity,

08 13-1995 08 27 / AB,

Ivanov Andrei,

University,

Dept. of Theoretical Physics 195251 St. Petersburg,

Russia,

ivanov@teph.tuwien.ac.at,

Dirac Strings and Monopoles,

11 13-1995 12 14 / THI,

Janssen Ted,

University of Nÿmegen,

Inst. Theoretical Physics Toernooiveld, 6525 ED

Nÿmegen, Holland,

ted@sci.kun.nl,

Condensed Matter Theory,

10 13-1995 10 28 / HO2,

01 17-1996 02 03 / HO2,

Jitomirskaya Svetlana,

szhitomi@math.uci.edu,

Irvine CA, 92715 USA,

Condensed Matter Theory,

08 15-1995 09 06 / HO2,

Jona – Lasinio Giovanni,

Universitá ” La Sapienza ” Piazza A. Moro 2,

I-00185 Roma,

jona@roma1.infn.it,

Chaos in quantum many-body systems,

non equilibrium statistical mechanics,

08 09-1995 08 29 / HO2,

Jurčo Branislav,

jurco@surya11.cern.ch,

F-01630 St.Genis-Pouilly,

Quantum Groups, Integrable Models QFT,

03 20-1995 03 31 / GRO,

Kamber Franz W.,

University of Ilinois,

Department of Mathematics 1409 W. Green Street,

Urbana, IL 61081 USA,

kamber@math.ninc.edu,

Differential Geometry, Glob. Analysis,

Mathematical Physics,

01 13-1995 01 27 / MI,

03 04-1995 03 31 / MI,

Kappeler Thomas,

Columbus OH 43210, USA,

kappeler@math.ohio-state.edu,

Differential Geometry and Classical Field Theory,

07 14-1995 07 21 / MM,

Kastler Daniel,

Faculté d Luminy Univ. Aix Marunlle II Marseille

Cedex 2,

Non-commutative Geometry,

05 17-1995 05 30 / MC,

Katanaev Michael,

Moscow, Russia,

katanaev@class.mian.su,

Quantum Gravity, Two – Dimensional Gravity,

01 09-1995 03 11 / KUM / 80.600,– /,

10 10-1995 10 30 / KUM / 27.300,– /,

Keane Michael,

University of Technology,

CWI, Mekelweg 4, 2628 CD Delft, Holland,
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keane@cwi.nl,

Ergodic Theory,

09 11-1995 09 17 / SCH,

Kehrein Stefan,

Universität Heidelberg,

Institut für Theoretische Physik Philosophenweg 19,

D-69120 Heidelberg,

kehrein@marvin.tphys.uni-heidelberg.de,

Condensed Matter Theory,

08 20-1995 09 16 / HO2,

Kennedy Tom,

University of Arisona,

Dept. of Mathematics Tucson, AZ 85721 USA,

tgk@math.arizona.edu,

Condensed Matter Physics,

08 20-1995 09 22 / HO2,

Kirillov Alexandre,

University of Pennsylvania,

Dept. of Mathematics Philadelphia, PA 19104 - 6395,
USA,

kirillov@math.upenn.edu,

Differential Geometry and Classical Field Theory,

06 04-1995 08 03 / MM / 79.300,– /,

Kirsch Werner,

Universität Bochum,

Institut für Mathematik D-44780 Bochum,

Werner.Kirsch@rubc.rz.ruhr-uni-bochum.de,

Schrödinger Operators,

Disordered Systems,

10 18-1995 10 31 / HO2,

Kiselev Alexander,

akiselev@cco.caltech.edu,

Caltech, 253 - 37, Pasadena, CA 91125, USA,

Schrödinger Operators,

10 19-1995 11 02 / HO2,

Klimčik Ctirad,

klimcik@surya19.cern.ch,

Rue do la Prairie 2,

F-01630 St. Genis – Pouilly Gravity,

non-com. Geometry,

05 15-1995 05 23 / MC,

Klopp Friederic,

Université Paris Sud Bax 425,

F-91405 Orsay Cedex,

klopp@lanors.matups.fr,

Random Schrödinger Operators,

Condensed Matter Theory,

08 11-1995 08 26 / HO2,

Knauf Andreas,

FB. Mathematik, MA 7-2 Str. des 17. Juni 135,

Berlin,

knauf@math.tu-berlin.de,

Condensed Matter Theory,

08 13-1995 08 26 / HO2,

Koma Tohra,

University,

Dept. of Physics Mejiro, Toshima – Ku, Tokyo 171,

Japan,

koma@riron.gakushuin.ac.jp,

Condensed Matter Theory,

08 07-1995 09 10 / HO2,

Kopczyński Wojciech,

University of Warsaw,

Institute of Theor.Physics Hoza 69,

PL-Warsaw,

kopcz@fuw.edu.pl,

Theory of Spinors,

General Relativity,

06 18-1995 07 19 / STU / 41.600,– /,

Korepin Vladimir,

Locust Ave. (POBox 585),

Miller Place, NY 11764-0585, USA,

korepin@max.physics.sunysb.edu,

Quantum Field Theory,

09 01-1995 09 10 / HO2,

Kotecký Roman,

University,

Center for Theoretical Study Jilská 1,

Prague 1, Czech Republic,

kotecky@cucc.ruk.cuni.cr,

Mathematical Statistical Physics,

09 27-1995 12 10 / DOB / 97.500,– /,

Krasilshchik Joseph,

Moscow, Russia,

josephk@glas.apc.org,

st Tverskay-Yaniskay per. 14, Apt 45,

Moscow Russia,

Geometry of Differential Equations,

08 07-1995 09 18 / VIN,

Królak J.,

Institute of Mathematics Smadechich 8.,

Warsaw, Poland,

krolak@impan.impan.gov.pl,

General Relativity,

01 30-1995 02 02 / AB / 1.300,– /,

Kuchar Friedemar,

Institut für Physik Judenorferstr. 33,

Leoben,

Quantum Hall Effect,

03 17-1995 03 17 / GRO,

Kucharz Wojciech,

University of New Mexico,

Dept. of Mathematics Albuquerque, NM 87131,
USA,

kucharz@math.unm.edu,

Algebraic Geometry,

Differential Geometry and Classical Field Theory,

06 01-1995 06 07 / MM,

Kulish Petr,

Steklov Mathematical Institute Fontanka 27, ( POMI

),

, St.Petersburg, Russia,

kulish@evalvx.ific.uv.es,

kulish@lomi.spb.su,

Low Dimensional Models of Quantum Field Theory,

Statistical Physics,

03 13-1995 03 30 / GRO / 23.400,– /,

Kunz Herré,

kunz@eldp.cpfl.ch,

Ferlens, Switzerland,

Disordered Systems,

Quantum Chaos,

Condensed Matter Theory,

08 28-1995 09 09 / HO2,

Landi Giovanni,

University of Trieste,

Department of Mathematical Sciences P.le Europa 1,

I-34127 Trieste,

landi@univ.trieste.it,

Differential Geometry,

Field Theory and Dynamical Systems,

05 15-1995 07 06 / MM,

Langenbruch Michael,

Universität,
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FBG - Mathematik D-26111, Oldenburg,

langenbr@hrz2.pcnet.uni-oldenburg.de,

Complex Analysis,

02 19-1995 03 03 / HAS,

Langmann Edwin,

langmann@theophys.kth.se,

Vetenskapsstaden, Box 5915,

Stockholm, Sweden,

Mathematical Aspects of Quantum Field Theory,

Gauge Theories,

Differential Geometry and Classical Field Theory,

06 06-1995 07 16 / MM,

Last Yoram,

Division of Physics, Mathematics and Astronomy

Pasadena, CA 91125,

USA,

ylast@cco.caltech.edu,

Condensed Matter Theory,

08 13-1995 08 27 / HO2,

10 21-1995 10 29 / HO2 / 21.500,– /,

Ledrappier François,

CMAT F-91128 Palaiseau,

Ergodic Theory,

12 06-1995 12 18 / SCH,

Lempert László,

Dept. of Analysis,

Purdue,

University,

Dept. of Mathematics Múzeum Krt. 20,

H-1088 Budapest,

West lafayette IN 47907 USA,

lempert@cs.elte.hu,

lempert@math.purdue.edu,

Complex Analysis,

02 18-1995 02 25 / HAS,

Levitov Leonid,

Cambridge MA 02139, USA,

levitov@mit.edu,

Quantum Chaos, Correlated systems,

08 10-1995 09 05 / HO2,

Lieb Elliott,

University,

Department of Physics, Jadwin Hall Princeton, NJ

08544-0708, USA,

P.O.Box 708,

lieb@math.princeton.edu,

Condensed Matter Physics,

09 11-1995 09 20 / HO2,

Liverani Carlangelo,

Universitá di Roma ” Tor Vergata ” Via Ricerca

Scientifica,

I-00133 Roma,

Liverani@mat.utovrm.it,

Ergodic Theory,

02 28-1995 03 01 / NAR,

Lizzi Fedele,

University of Napoli,

Physics Department Pad. 19 Mostra D’Oltremare,

I-80125 Napoli,

lizzi@axpna1.na.infn.it,

Differential Geometry and Field Theory,

05 14-1995 05 28 / MM,

Lőrinczi I.,

01 10-1995 01 10 / DOB,

Losik Mark V.,

University ul. Astrakhanskaya 83,

Saratov, Russia,

losik@scnit.saratov.su,

Differential Geometry,

Differential Topology,

11 01-1995 12 12 / MI / 54.600,– /,

Loss Michael,

loss@math.gatech.edu,

Atlanta,

Schrödinger Operators,

09 09-1995 09 19 / HO2,

MacDonald Allan H.,

University Bloomington, IN 47401, USA,

macd@gibbs.physics.indiana.edu,

Condensed Matter Physics,

08 15-1995 08 20 / HO2,

Macris Nicolas,

Institut de Physique Théoretique CH-1015 Lausanne,

macris@eldp.epfd.ch,

Statistical Mechanics,

08 27-1995 09 09 / HO2,

Madore John,

University of Paris Sud Bât 211,

F-91405 Orsay,

madore@qcd.th.u-psud.fr,

Noncommutative Geometry,

04 30-1995 05 06 / MC,

05 13-1995 05 28 / MC,

Maeda Yoshiaku,

University 3-14-1,

Department of Mathematics,

Faculty of Science and Technology Kohoku, Hiyoshi,
Yokohama 223 Japan,

maeda@math.keio.ac.jp,

Differential Geometry,

07 19-1995 12 31 / MI,

Maes Christian,

Instituut voor Theoretische Celestÿnenlaan 200 D,

B-3001 Leuven,

christian.maes@fys.kuleuven.ac.be,

Mathematical Physics,

10 09-1995 11 07 / DOB,

Malyshev Vadim,

et en Automatique Rocquencourt B.P. 105,

F-78153 Le Chesnay,

Vadim.Malyshev@intia.fr,

Statistical Physics,

10 16-1995 10 30 / DOB,

Marmo Giuseppe,

Univ. di Napoli,

Dipartimento di Fisica,

Mostra d’Oltremare Pad. 19,

I-80125 Napoli,

marmo@axpna1.na.infn.it,

Differential Geometry,

05 15-1995 07 23 / MM,

Martinelli Fabio,

University of Aquila Monteluco, Aquila,

martin@mat.uniroma3.it,

Statistical Mechanics,

10 12-1995 10 28 / DOB,

Masson Thierry,

Université Paris XI,

LPTHE Bát 211 F-91405 Orsay Cedex,

masson@qcd.th.u-psud.fr,

Non-commutative Geometry,

05 15-1995 05 20 / MC,

McNeal Jeffery D.,

University,



34 Scientific report 1996

Dept. of Mathematics Princeton, New Jersey, 08544
USA,

mcneal@matth.princeton.edu,

Complex Analysis,

02 18-1995 02 26 / HAS,

Meise Reinhold,

Universität,

Math. Institut,

Universitätstr. 1,

D-40225 Düsseldorf,

meise@mx.cs.uni-duesseldorf.de,

Functional Analysis and Partial Differential

Operators,

Complex Analysis,

02 21-1995 03 04 / HAS,

Melicherč́ik Igor,

University,

Faculty of Chemical Technology, Dept. of

Mathematics Radlinskeho ulica,

Bratislava, Slovakia,

melicher@cvtstu.cvt.stuba.sk,

Statistics, Statistical Physics,

11 16-1995 11 17 / DOB,

11 20-1995 11 20 / DOB,

11 23-1995 11 24 / DOB,

Messager Alain,

F-13288 Marseille Cedex 9,

messager@univ-mrs.fr,

Classical and Quantum Statistical Mechanics,

08 27-1995 09 17 / HO2,

Metzner Walter,

Institut für Theoretische Physik Templergraben 55,

D-52056 Aachen,

metzner@acds16.physik.rwth-aachen.de,

Condensed Matter Theory,

08 27-1995 09 02 / HO2,

Mickelsson Jouko,

Institute for Theoretical Physics S-100 44 Stockholm,

jouko@THEOPHYS.KTH.SE,

Quantum Field Theory:,

geometric methods, infinite – dimensional groups,

Differentional Geometry and Classical Field Theory,

06 08-1995 07 22 / MM,

Mielke Andreas,

Universität Heidelberg,

Institut für Theoretische Physik Philosophenweg 19,

D-69120 Heidelberg,

mielke@hybrid.tphys.uni-heidelberg.du,

Condensed Matter Theory,

08 28-1995 09 29 / HO2,

Mischaikow Konstantin,

School of Mathematics Atlanta, GA 30332 USA,

mischaik@math.gatech.edu,

Reaction – Diffusion Equations,

09 01-1995 09 29 / SIG,

Moncrief Vincent,

University,

Physics Department 217 Prospect Street,

New Haven, Connecticut 06511 USA,

MONCRIEF@yalph2.physics.yale.edu,

Mathematical General Relativity,

08 13-1995 09 10 / AB,

Momm Siegfried,

Universität,

Mathematisches Institut,

Universitätsstr. 1,

D-40225 Düsseldorf,

momm@mx.cs.uni-duesseldorf.de,

Functional Analysis,

02 15-1995 03 01 / HAS,

Monastyrsky Michael,

Monastyrsky@VXITEP.ITEP.RU,

Moscow, Russia,

Topology, Group Theory, Condensed Matter, Field

Theory,

Mathematical Relativity,

05 04-1995 05 10 / AB / 9.100,– /,

Moroz Alexander,

University of Birmingham,

School of Physics and Space Research Birmingham
B15 2TT, UK,

am@th.ph.bham.ac.uk,

Mathematical and Condensed Matter Theory,

08 12-1995 08 22 / HO2,

08 28-1995 09 02 / HO2,

Moskaliuk Stepan,

Institute for Theoretical Physics Metrolohichna str.

14 b,

Kiev - 143, Ucraine,

mss@gluk.apc.org,

Group - Theoretical Methods in Mathematical

Physics,

01 17-1995 01 31 / THI / 19.500,– /,

03 27-1995 04 25 / THI,

04 26-1995 05 04 / THI,

06 19-1995 07 07 / THI / 24.700,– /,

Müller Paul,

Universität Linz,

Institut für Mathematik,

paul.mueller@jk.uni-linz.ac.at,

Banachspace Theory, Stochastic analysis,

02 20-1995 02 24 / HAS,

Nachtergaele Bruno,

University,

Dept. of Physics POBox 708, Princeton,

NJ 08544 - 0708, USA,

bxn@math.priceton.edu,

Quantum Spin Systems,

Statistical Mechanics,

Condensed Matter Theory,

08 26-1995 09 08 / HO2,

Nadirashvilli Nikolai,

Moscow, Russia ul. N. Bashilovka 4/51,

Moscow, Russia Partial Differential Equations,

Schrödinger Operators,

01 01-1995 05 12 / HO1 / 171.600,– /,

Nagylaki Thomas,

University of Chicago,

Dept. of Ecology and Evolution 1101 E. 57th Sr.,

Chicago, IL 60637 USA,

Theoretical Population Genetics,

09 15-1995 11 15 / SIG,

Nahapetian Boris Tbilisi, Armenia Armenia
Armenian Academy of Sciences,

Bagramian av 24 - b, Armenia,

nahapet@math.armenia.su,

Mathematical problems of statistical physics,

Gibbs random fields and phase transitions,

09 19-1995 11 19 / DOB / 80.600,– /,

Nenciu Gheorghe,

University of Bucharest,

Department of Physics P.O. Box MG 11,

Bucharest, Romania,

NENCIU@ifa.ro,
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Schrödinger Operators,

Condensed Matter Theory,

08 07-1995 08 27 / HO2,

Niederle Jǐri,

Prague 5, Czech Republic,

Mathematical and Particle Physics,

Group Theory,

07 05-1995 07 05 / AB,

Niemi Antti,

University,

Dept. of Theoretical Physics BOX 806,

S-75108, Uppsala,

aniemi@phcu.helsinki.fi,

niemi@theorfys.uu.se Tehtaankatu 21 A 15,

Quantum Field Theory,

03 13-1995 03 16 / GRO,

Niu Qian,

University of Texas,

Dept. of Physics Austin, Texas 78712, USA,

niu@physics.utexas.edu‘,

Condensed Matter Theory,

08 12-1995 08 26 / HO2,

Ohsawa Takeo,

University,

Dept. of Mathematics 464-01 Nagoya, Japan no
Miyanokoshi-cho 4-1,

Several Complex Variabels,

02 06-1995 02 23 / HAS,

Olivieri Enzo,

Universitá di Roma ” Tor Vergata ”,

Dipartimento di Matematica II Via Della Ricerca

Scientifica,

I-00173 Roma,

olivieri@mat.utovrm.it,

Equilibrium and Non-Equilibrium Statistical
Mechanics,

Theory of Stochastic Processis,

10 12-1995 10 28 / DOB,

Ovtchinnikov Iouri,

Moscow, Russia,

ovc@itp.ac.ru,

Condensed Matter Theory,

08 19-1995 09 02 / HO2,

Pastur Leonid,

Mathematical Division 47, Lenin’s Ave.,

, Kharkov Ucraine,

lpastur@ilt.kharkov.ua,

Spectral Theory,

Condensed Matter Theory,

10 03-1995 10 29 / HO2,

Perelomov Askold,

perelomo@pib1.physik.uni-bonn.de,

Integrable Systems of Classical and Quantum

Mechanics,

String Theory,

05 25-1995 08 25 / MM / 120.900,– /,

Presilla Carlo,

Universitá di Roma ” La Sapienza ” Piazzale a. Moro

2,

I-00185 Roma,

presilla@roma1.infn.it,

Quantum Chaos,

Condensed Matter Theory,

08 13-1995 08 26 / HO2,

Prešnajder Peter,

University,

Department of Theoretical Physics Mlynská Dolina,

Bratislava Slovakia Homenské N.5,

Quantum Field Theory,

05 15-1995 05 26 / GRO,

Rajeev Sarada G.,

University of Rochester Rochester, NY 14620 USA,

rajeev@urhep.pas.rochester.edu,

Differential Geometry and Classical Field Theory,

06 12-1995 07 31 / MM,

Raikov Gueorgui D.,

Institute of Mathematics 1090 Sofia, Bulgaria,

raikov@bgearn.bitnet,

Spectral Theory of Differential Operators,

Schrödinger Operators,

06 26-1995 07 08 / HO1 / 16.900,– /,

Reula Oscar,

Universidad Macional Coŕdoba,

Fa MAF, Civdad,

Universitaria 5000 Coŕdoba, Argentina,

reula@fis.uncor.edu,

General Relativity,

09 06-1995 09 07 / AB,

Rice Maurice T.,

Theoretische Physik CH-8093 Zürich,

rice@itp.phys.ethz.ch,

Condensed Matter Physics,

09 05-1995 09 10 / HO2,

Rieffel Marc A.,

University of California,

Dept. of Mathematics Berkeley, CA 94720 USA,

rieffel@math.berkeley.edu,

Non-commutative Geometry,

05 13-1995 05 22 / MC,

Roberts John, Elias,

Universitá di Roma ” Tor Vergata ”,

Dipartimento di Matematica Via della Ricerca

Scientifica,

I-00133, Roma,

roberts@utovrm.it,

Algebraic Quantum Field Theory,

05 01-1995 05 07 / MC,

Rozhkovskaya Natalya,

University Moscow, Leninskie Gory, MSU, Mech-Mat,

Russia,

Differential Geometry and Classical Field Theory,

07 03-1995 08 01 / MM / 19.500,– /,

Ruijsenaars Simon N.M.,

Amsterdam, Netherlands,

01 20-1995 01 20 / THI 8.800,–,

Sadun Lorenzo,

University of Texas Austin, Texs 78712, USA,

sadun@math.utexas.edu,

Adiabatic Quantum Transport,

Condensed Matter Theory,

08 13-1995 08 26 / HO2,

Salerno Mario,

University of Salerno,

Salerno, Italy,

salerno@vaxsa.csied.unisa.it,

Italy Strongly correlated Fermi Systems,

Non Linear Dynamics-Chaos,

08 26-1995 09 10 / HO2,

Scheunert Manfred,

Universität Bonn,

Physikalisches Institut Nussallee 12,

D-53115 Bonn,

msc@magnix.kfunigraz.ac.at,

Two-Dimensional Quantum Theory,
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Models of Stat. Physics,

03 19-1995 03 23 / GRO,

Seiler Rudolf,

Universität Berlin Straße des 17. Juni 136,

D-110623 Berlin,

seiler@math.tu-berlin.de,

Condensed Matter Theory,

08 12-1995 09 02 / HO2,

Shapiro Boris,

Dept. of Physics 32000 Haifa, Israel,

PHR14BS@TECHNION.TECHNION.AC.IL,

Condensed Matter Theory,

08 08-1995 09 11 / HO2,

Shapiro Harold,

shapiro@math.kth.se,

Gurlitava̋gen 15 S-16151 Bromma,

complex Analysis, Partial differential Equations,

02 20-1995 03 03 / HAS,

Shcherbina Maria,

Kharkov, Ucraine,

shcherbi@ilt.kharkov.ua,

Random Matrix Theory,

10 08-1995 11 05 / HO2,

Shlosman Senya,

Dept. of Mathematics Moscow, Russia,

shlos@ippi.msk.su,

Russia Statistical Mechanics,

Radom Fields,

10 14-1995 10 20 / DOB / 9.100,– /,

Shubin Mikhail,

University,

Dept. of Mathematics Boston, MA 02115, USA,

shubin@neu.edu,

Global Analysis, Partial Differential Equations,

Condensed Matter Theory,

08 07-1995 08 29 / HO2,

Siedentop Heinz,

Universitetetet i Oslo,

Matematisk institutt p.b. 1053,

N-0316 Oslo,

heinz@math.uio.no,

Schrödinger Operators,

01 11-1995 01 15 / THI 9.171,–,

Sigal Israel Michael,

University of Toronto,

Dept. of Mathematics Toronto, ONT M5S 1A1

Canada,

sigal@math.toronto.edu,

Schrödinger Operators,

Condensed Matter Theory,

01 12-1993 01 15 / HO1,

08 12-1995 09 04 / HO2,

Simoni Alberto,

University ” Federico II ” Napoli,

Dip. Scienze Fisiche, Pad. 19 Mostra D’Oltremare ,

Napoli,

simoni@axpna1.na.infn.it,

Differential Geometry and Classical Field Theory,

06 13-1995 06 25 / MM,

Simons Ben,

Blacicett Lab Prince Consort Road,

London SW7 2BZ, UK,

b.simons@ic.ac.uk,

Theoretical Condensed Matter Physics,

08 10-1995 09 10 / HO2,

Sjöstrand Johannes,

Centre de Mathématiques F-91128 Palaiseau Cedex,

johannes@orphee.polytechnique.fr,

Partial Differential Equations,

Spectral Theory,

10 15-1995 10 27 / HO2,

Solovej Jan Philip,

University,

Dept. of Mathematical Sciences NY Munkegade,

DK-8000 Aarhus C,

solovej@mi.aau.dk,

Condensed Matter Physics,

09 07-1995 09 17 / HO2,

Sparano Giovanni,

Universitá di Napoli ”Federico II”,

Dipartimento di Fisica Mostra d’Oltremare Pad. 19,

I-80125 Napoli,

sparano@axpna1.na.infn.it,

Differential Geometry and Field Theory,

05 15-1995 07 06 / MM,

Spohn Herbert,

Universität München Theresienstr. 37,

D-80333 München,

spohn@stat.phys.uni-muenchen.de,

Theor. Physik,

01 26-1995 01 27 / THI 2.120,–,

Steif Jeffrey,

University S-41296 Göteburg,

steif@math.chalmers.se,

Ergodic Theory,

09 05-1995 09 29 / SCH,

Stern Allen,

University of Alabama,

Dept. of Physics and Astronomy Tuscaloosa, AL

35487, USA,

astern@ua1vm.ua.edu,

Field Theory, Classical Mechanics,

Differential Geometry and Classical Field Theory,

05 16-1995 07 20 / MM,

Stone Michael,

University of Illinois,

Dept. of Physics 1110 Creen St.,

Urbana, IL 61801, USA,

m-stone5@uiuc.edu,

Condensed Matter Theory,

10 24-1995 12 20 / HO2,

Sütő András,

H-1525 Budapest,

suto@power.szfki.kfki.hu,

Hubbard Model,

Almost Periodic Schrödinger Equations,

08 27-1995 09 09 / HO2,

09 18-1995 09 18 / HO2,

Szász Domokos,

Institute of Mathematics P.O.B. 127,

H-1364 Budapest,

szasz@math-inst.hu,

Dynamical Systems,

Ergodic Theory,

02 28-1995 03 01 / NAR,

Szőke Róbert,

University,

Dept. of Analysis Múzeum Krt. 6-8,

H-1088 Budapest,

rszoke@konig.elte.hu,
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Klimčik, C., Slovakia, 14 Tage.

Knörrer, H., Germany, 14 Tage.

Kohmoto, M., Japan, 12 Tage.

Kostant, B., USA, 44 Tage.
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