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General remarks

In the year 1998 ESI was host to 331 visitors. There were 132 preprints contributed to the
preprint series (153 till beginning of February), some of them still belong to programs from 1997,
85 seminar talks or ESI-Colloquia were given outside of conferences, more than 130 lectures
were given in conferences at ESI.

EST has spent AS 4,281 Mio for science which was supplemented by AS 2,309 Mio of foreign
support; AS 4,266 Mio were spent for administrative costs including renting the premises and
personel cost.

From the preprint server http://www.esi.ac.at/Preprints 7011 preprints were down-
loaded during the year 1998 (January 721, February 376, March 679, April 659, May 414, June
716, July 518, August 362, September 805, October 691, November 546, December 528).

The following conferences were organized in Vienna:

(1) Workshop in Spectral Geometry and its Applications, Vienna, June 15-19,
1998. Part of the program ‘Spectral Geometry and its applications’, see below for more
information.

(2) Conference ‘Schrodinger operators with magnetic fields’, June 6 - 12, 1998.
Part of the Program ‘Schrodinger operators with magnetic fields’. See below for more
information.

(3) Epistemological & Experimental Perspectives on Quantum Physics, Septem-
ber 3-6, 1998. This conference was organized jointly with the ‘Institut Wiener Kreis’.

(4) Conference on the Riemann zeta-function, September 20 — 25, 1998. Orga-
nized jointly with the American Institute of Mathematics. It was part of the program
‘Number theory and Physics II. Quantum Field Theory and the Statistical Distribution
of Prime Numbers’. See below for more information. Proceedings of this conference are
available in printed form at ESI, and under

http://www.esi.ac.at/Proceedings/riemannzetad98.html

(5) Conference on the classification of filtrations of stochastic processes, Novem-
ber 30 — December 4, 1998

(6) ESI was host to the following conference: Bernard Bolzanos geistiges Erbe fuer das
21.Jahrhundert, 18.-19. Dezember 1998. Symposium im Rahmen des Bolzano-
Schwerpunktes der Oesterreichischen Forschungsgemeinschaft. Leitung: Edgar Morscher

ESI took part in the organization of one conference abroad, ‘The 18th Winter school on geometry
and physics’, January 10-17, 1998, in Srni, a small village in the Bohemian forest, Czech
republic.

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 is
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’.

In this year, the 18th Winter school on Geometry and Physics took place in the week January
10-17, 1998. ESI has contributed AS 10.000.— The former conferences with ESI-participation
are published in the proceedings volumes:

The proceedings of the Winter school ‘Geometry and Physics’, Srnf, January 1994.
Suppl. Rend. Circ. Mat. Palermo, II. Ser. 39 (1996), 9-148

The proceedings of the 15th Winter school ‘Geometry and Physics’, Srni, January
14-21, 1995.
Suppl. Rend. Circ. Mat. Palermo, II. Ser. 43 (1996), 9-228

The proceedings of the 16th Winter school ‘Geometry and Physics’, S1rni/7 January
13-20, 1996.
Suppl. Rend. Circ. Mat. Palermo, II. Ser. 46 (1997), 9-176
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The proceedings of the 17th Winter school ‘Geometry and Physics’, Srni, January
11-18, 1997.
Suppl. Rend. Circ. Mat. Palermo, II. Ser. 54 (1998), 11-124

Contents:
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M. Kures: Torsions of connections of tangent bundles of higher order . . . . .. . . . . ... 65
J. Mikes, J. Néméikova, O. Pokorna: On the theory of the 4-quasiplanar mappings of
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M. Markl, J.D. Stasheff: On the compactlﬁcatlon of conﬁguratlon spaces . . . . . . . . . . . . . . 83
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A. Strasburger: Weyl algebra and a realization of the unitary symmetry . . . .. 101
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Conference: Epistemological & Experimental
Perspectives on Quantum Physics

September 3-6, 1998. This conference was organized jointly with the ‘Institut Wiener
Kreis’ (Institute Vienna Circle Museumstrasse 5/2/19 A-1070 Vienna). ESI has contributed
AS 31.974,30 to this conference.

Program:

Abner Shimony (Boston University): Philosophical & Experimental Perspectives on Quantum Physics. ‘6th
Vienna Circle-Lecture’.

Anton Zeilinger (Innsbruck/Vienna): Quantum Superposition and Information.

Jean-Marc Lévy-Leblond (Nice): Quantum Words for a Quantum World?

Don Howard (Notre Dame, IN): A Brief on Behalf of Niels Bohr.

Catherine Chevalley (Tours): On the Difference between Bohr’s Epistemology and the so-called Copenhagen
Interpretation of Quantum Theory

Kurt Gottfried (Ithaka, NY): My Ongoing Debate with John Bell

GianCarlo Ghirardi (Trieste): The Dynamical Reduction Program: An Example of a Quantum Theory without
Observers

Basil Hiley (London): The Bohm Interpretation, Active Information and Teleportation

Roland Omnés (Paris): Decoherence and Irreversibility

Wojciech Zurek (Los Alamos,NM): Decoherence, Einselection and the Existential Interpretation

Walter Thirring (Vienna): Macroscopic Purification of States by Interactions.

Rainer Blatt (Innsbruck): Quantum Optics with Single Atoms

Serge Haroche (Paris): Quantum Engineering with Atoms and Photons in a Cavity

Harry J. Kimble (Pasadena, CA): The Cavity QED Circus - Flying Photons, Juggling Atoms, and Fantastic
Finesse

Peter Zoller (Innsbruck): Quantum Repeaters for Communication

Helmut Rauch (Wien): Quantum Physics at Work

Michael Horne (North Easton, MA): Complementarity of Fringe Visibilities in Three-Particle Quantum Mechan-
ics

Yuri Orlov (Ithaka, NY): Quantum and classical Gédelian Indeterminism, Measurement, and Informational
Collapse into the Past

Jakob Yngvason (Vienna): Causality Concepts in Local Quantum Physics

Dik Bouwmeester (Innsbruck): Quantum Teleportation and Entanglement Swapping

Erhard Oeser (Vienna): Epistemological Problems of Measurement of Quantum Mechanics and the Appearance
of the Classical World of Macroscopic Objects

Charles H.Bennett (New York): Classical, Quantum and Thermodynamic Resources involved in Quantum State
Transformations

Conference on the classification of filtrations of stochastic processes

November 30 — December 4, 1998 Erwin Schroedinger Institute, Vienna, Austria. Organizers:
Walter Schachermayer, Klaus Schmidt. ESI has contributed AS 25.500.-, Walter Schachermayer
has contributed AS 38.800,-.
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Program:
A. Vershik: Theory of families of measurable partitions as geometric measure theory.
B. Tsirelson: The five noises.
M. Emery: Pure martingales and the chaotic representation property — is there a link?
J. Kallsen: A stochastic differential equation with a unique — up to indistinguishability — but not strong
solution.

B. de Meyer: A simplification of Tsirelson’s argument on the non-Brownian feature of the Walsh process.
M. Smorodinsky/J. Feldman: Sufficient conditions for a reverse filtration to admit a standard extension.
J. Warren: The noise made by the Poisson snake.

V. Kaimanovich: Tail sigma-algebras of Markov processes.

W. Schachermayer: Brownian filtrations are not stable under equivalent time changes.

M. Yor: On certain subfiltrations of the Brownian filtration.

M. Malric: Spider-martingales in the filtration of Walsh’s Brownian motion.

J.-P. Thouvenot: How to get rid of decreasing sequences of o-algebras.

Problem session.

PROGRAMS IN 1998

Spectral Geometry and its applications

Organized by Leonid Friedlander and Victor Guillemin. February—July, 1998. ESI budget
AS 886.000.—, foreign support AS 16.000,—. 22 preprints contributed: [534], [539], [540], [542],
[647], [548], [552], [567], [568], [569], [570], [572], [573], [674], [575], [577] [578], [583], [585], [600],
[659], [673]

Several directions of the research in Spectral Geometry were represented in the program.
There was a seminar running withing the program, with the meetings on the weekly basis. In
addition, there was an enourmous amount of cooperation with the program on the Magnetic
Schrédinger Operator that was taking place at the same time.

1) Robert Brooks, who was the first visitor, finished his paper on the Riemann surfaces
with the big first eigenvalue. He constructed a family of surfaces of growing genus, the first
eigenvalue of which has a uniform positive lower bound.

2) In March—early April, the main concentration was on the Spectral Geometry on singular
spaces. Three visitors, Daniel Grieser, Matthias Lesch, and Olga Simek, are working in this
area. They had numerous discussios, which were especially beneficial for Olga Simek, who has
just got her PhD. Matthias Lesch finished his paper, in collaboration with Marcus Pflaum, on
the traces on algebras of parameter dependent pseudodifferential operators.

Alexander Felshtin and Yuri Kordyukov visited the Institute at the same time. Alexander
Felshtyn studies the Reidemeister torsion. He had lenthly discussions on the subject with
Leonid Friedlander. While staying in the Institute, he finished the paper “Reidemeister Torsion
and Integrable Hamiltonian Systems”. Yuri Kordyukov was studying the Dirac Operator on
the Riemannian foliations. He discussed the problems with Leonid Friedlander and Matthias
Lesch.

3) In April-May, the major concentration was in the scattering theory. Three leading experts
in the field, Veselin Petkov, Georgi Vodev, and Maciej Zworski were in residence at that time.
The major discussions were concentrated around the problem of the distribution of scattering
poles. Maciej Zworski finished the paper on the Poisson formula for resonances in even dimen-
sions, and, in this paper, he acknowledges the fruitful discussions with Georgi Vodev that took
place in the Institute. Moreover, Vodev and Zworski started collaborating on a new project.

4) Michael van den Berg was working on the heat trace and the heat content for domain
with singular boundary, and, in particular, he studied the case of the fractal boundary. There
are many exciting problems in the field, and two talks that van den Berg gave resulted in lively
discussions.

5) Dan Burghelea, Leonid Friedlander, and Thomas Kappeler have been collaborating for
a number of years. They were discussing the problems related to the equivariant torsion, the
determinants of elliptic operators in the case when the variables can be separated.
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6) Steve Zelditch and Andrew Hassel were working on their project of relating the determi-
nants to the scattering operator. They consider a bounded domain, and the problem is, how
the determinant of the Laplacian in the domain is related to the scattering operator in the ex-
terior. This problem is closely related to the Mayer—Vietoris type formula for the determinants
that was established by Burgelea, Friedlander, and Kappeler. They discussed their problem
with Friedlander. While in the Institute, Steve Zelditch also finished his paper, in collaboration
with Bernard Shiffman, on the distribution of zeros of random and quantum chaotic sections
of positive line bundles.

7) Dan Burghelea, Michael Farber, Daniele Guido, and Tomasso Isola had numerous discus-
sions about the Novikov—Shubin invariants and related problems in Operator Algebras theory.

8) Leonid Friedlander and Nikolai Nadirashvili worked on the min-max properties of the first
eigenvalue of the Laplacian. They considered the supremum of the first positive eigenvalue of
the Laplacian over all metrics of volume 1 in a given conformal class, and then the infimum of
these supremums over all conformal classes. They proved that the result is non-trivial (neither
0 nor infinity).

In general, the program provided an opportunity for people working in different aspects of
Spectral Geometry to learn more about each other’s work, to learn new ideas. Several new
collaborations were started. Both well established and young mathematicians participated in
the program.

Center of this program was the following workshop.

Workshop in Spectral Geometry and its Applications, Vienna, June 15-19, 1998.
Victor Guillemin, MIT, Paired Lagrangian distributions.

Eckhard Meinrenken, University of Toronto, Quantization commutes with reduction for loop groups.

David Borthwick, Emory University, Embedding symplectic manifolds via spectral theory.

Robert Brooks, Technion, Haifa, Riemann surfaces with large Aj.

Chris Judge, University of Indiana, Large eigenvalues and short geodesics on hyperbolic surfaces

Peter Perry, University of Kentucky, Isoscattering Schottky groups.

Jochen Briining, Humbold University, On boundary value problems for Dirac type operators.

Horst Knoérrer, ETH, Ziirich, Asymmetric Fermi surfaces for periodic magnetic Schrédinger operator.

Nicholas Ercolani, University of Arizona, An approach to eigenvalue statistics for coupled invariant random
matrix ensembles.

Kate Okikiolu, UCSD, Critical metrics for the determinant of the Laplacian.

Michel Lapidus, UC Riverside, Complex dimensions of fractal strings and oscillatory phenomena, via Zeta-
functions.

Michiel van den Berg, University of Bristol, Heat equations on the arithmetic van Koch snowflakes.

Thomas Kappeler, University of Ziirich, KAM for KdV.

Evgeni Korotyaev, St. Petersburg, Geometry problems for the Hill operator.

Richard Melrose, MIT, Contact maps and the index of Fourier integral operators.

Thierry Paul, University Paris Dauphine, Perturbation of semiclassical limit.

John Lott, University of Michigan, Invariant currents on limit sets.

Gregory Eskin, UCLA, Inverse scattering problems in anisotropic media.

Mikhail Agranovich, Moscow Institute of Mathematics and Electronics, Spectral problems for the Helmgoltz
equation and the Lame system in Lipschitz domains, with the spectral parameter in boundary
conditions.

Jared Wunsch, Harvard University, The trace of the harmonic oscillator

Dan Burghelea, Ohio State University, Witten—Helffer-Sjostrand theorems in the presence of symmetry.

Michael Farber, Tel Aviv University, Ray—Singer metric and torsion of Euler structures.

Peter Kuchment, Wichita State University, Geometry of photonic crystals and spectral geometry.

Matthias Lesch, Humbold University, The inverse spectral problem for Dirac systems on the half-line

Andrew Hassell, Australian National University, The resolvent of scattering Laplacian.

Yoshi Maeda, Keio University, Groups of quantized volume preserving diffeomorphisms.

Steve Zelditch, Johns Hopkins University, Distribution of zeroes of chaotic and random eigenfunctions.

Zeev Rudnick, Tel Aviv University, Level spacing distributions for integrable systems.

Frederic Klopp, University Paris—Nord, Spectral problems in solid state physics.

Anders Melin, Lund Institute of Technology, Exceptional points and normal forms of Schrédinger operators.

Victor Ivrii, University of Toronto, Eigenvalue asymptotics for the neumann Laplacian in domains with ultra-thin
cusps.

L. Friedlander



6 SCIENTIFIC REPORT 1998
Schrodinger operators with magnetic fields

March 1st to June 30th. This program was organized by Ira Herbst (Charlottesville), Thomas
Hoffmann-Ostenhof and Jakob Yngvason (Vienna). There was a conference (June 2nd-12th).
ESI budget was AS 582.000,-, foreign support, mainly from the EU-project, was AS 253.000.—
There was also one EU financed post doc, so further AS 500.000.—

Simultaneously there was the program ”Spectral Geometry” with a substantial scientific
overlap, a few colleagues were invited to both programs.

Up to now 29 preprints have been contributed: [527], [550], [5659], [560], [562], [563], [564],
[567], [568], [569], [571], [580], [582], [591], [597], [603], [604], [606], [607], [608], [643], [652],
[657], [658], [665]. Korotyaev ([567], [568], [569]) was also invited to the progam of spectral
geometry, and Erdoes in collaboration with Yau contributed a paper [657] which was also was
also supported by the program on ”kinetic theory”.

The topic of Schrodinger operators with magnetic field is a very active subject, both in
mathematics and physics. One of the reasons is the fact that many properties of Schrodinger
operators without magnetic field only partly carry over to the magnetic case, the mathematics
and the underlying physical pictures are only poorly understood. For instance the ground state
of a magnetic Schrodinger operator is not necesarily unique in contrast to the case without
magnetic field.

Some of the topics and problems which have been intensively discussed during the progam
are:

Scattering theory: Gerard, Herbst, Korotyaev, Laba, Skibsted...

Periodic Schrédic operators with magnetic fields: Birman, Cornean, Gruber, Hempel, Ko-
rotyaev, Macris, Shen, Sobolev, Suslina...

Semiclassical problems (also Pauli operators): Erdoes, Fournais, Ivrii, Herbst, Laptev, Lewis,
Nakamura, Weidl, Yngvason...

General problem concerning eigenvalues and eigenfunctions: Birman, Hoever, Helffer, M.
and T. Hoffmann-Ostenhof, Kurata, Laptev, Solovej, Laptev, Nenciu, Solovej, Weidl...

Relativistic problems and quantum field problems: Bach, Balinsky, Evans, Bugliaro, Lieb,
Loss, Ostergaard, Siedentop...

Atomic problems: Balodis, Brummelhuis, Ivrii, Ruskai, Vugalter, Yngvason, Zhislin...

These problems certainly overlap and the discussions also with the participants of the spectral
geometry program led to new insights.

The conference had 42 talks and due to the fact that it was scheduled fortunately for two
weeks there was time left for discussions.

About one third of the participants were not supported by the ESI. In particular an EU
program made it possible for some Post Docs to participate in the workshop.

The following conference had 42 talks and due to the fact that it was scheduled fortunately
for two weeks there was time left for discussions.

Conference ”Schrédinger operators with magnetic fields”, 2.6 - 12.6.1998.

G. Nenciu: Magnetic Schrodinger operators: Perturbation theory and enhancement of eigenfunction decay

H. Cornean: 2-dimensional magnetic Schrédinger operators: width of minibands in the tight binding approxi-
mation

R. Zhdanov: On separation of variables in the Schrodinger equation for a particle interacting with external field

R. Hempel: Periodic Schrodinger operators with magnetic perturbations and eigenvalues in gaps

L. Bugliaro: Lieb-Thirring estimates and stability of matter coupled to QED

Z. Shen: On moments of eigenvalues for the Pauli operator

M. Griesemer: On instability of relativistic matter with self-generated magnetic field

C. Gerard: An introduction to scattering theory of N-particle systems in magnetic fields

I. Laba: Geometric methods in N-body scattering in magnetic fields

E. Korotyaev: Scattering of three particles in a homogeneous time periodic magnetic field

A. Sobolev: Absolute continuity of the magnetic Schrédinger operator

E. Skibsted: Completeness for particles in combined constant electric and magnetic field

G. Zhislin: Spectral properties of many-particle Hamiltonians with a homogeneous magnetic field with fixed
pseudomomentum

M. Gruber: Noncommutative Bloch theory and gauge-periodic magnetic Schrédinger operators

R. Lewis: Eigenvalue estimates in the semiclassical limit for Pauli and Dirac operators with a magnetic field

J. Solovej: Constructing zero eigenfunctions for magnetic Dirac operators on S3 and R3



ESI 7

A. Laptev: The negative discrete spectrum of a class of 2-dimensional Schrodinger operators with magnetic
fields

T. Suslina: 2-dimensional periodic Pauli operator. Effective masses at the lower point of the spectrum

M. Birman: The periodic Schrédinger operator and Dirac operator. Sufficient conditions for the absolute
continuity

J.M. Combes: About spectral gaps for Maxwell equations in periodic dielectric media

V. Bach: Stability of the groundstate and instability of excited levels for an atom minimally coupled to the
quantized electro-magnetic field

B. Helffer: Nodal sets for the groundstate of the Schréodinger operator with zero magnetic field in a non simply
connected domain

W. Evans: Stability of 1-electron molecules in the Brown-Ravenhall model I

. Balinsky: Stability of 1-electron molecules in the Brown-Ravenhall model IT

. Siedentop: On the stability of the relativistic electron-positron field

Balodis: On the asymptotic exactness of Thomas-Fermi Theory in the thermodynamical limit

Kerdelhue: Rsonances generated by a critical point of the potential

. Hoever: On the spectrum of a special magnetic Schrédinger operator

. Macris: Recent results on the localisation length for Quantum Hall systems

. Raikov: Asymptotic properties of the magnetic integrated density of states

. Kurata: An estimate of the heat kernel of magnetic Schrodinger operators and uniformly elliptic operators

with non negative potentials
Herbst: Generalized Fourier transform for Schrédinger operators with potentials of order zero
. Suzko: Exact solutions for Schrodinger equations

~AQzoQUuYmpe

I.

A

S. Fournais: Semiclassics of the quantum current in weak and strong magnetic fields

B. Ruskai: A bound on the maximum negative ionisation of 1-dimansional models for many electron atoms in
extremely strong magnetic fields

Brummelhuis: title to be announced

Nakamura: Tunnelling estimates for magnetic Schrédinger operators

Erdos: Lifschitz tail in a magnetic field: the non classical regime

Weidl: Virtual boundstates and Schrodinger type operators with magnetic fields

Ostergaard: The relativistic Scott correction

. Ivrii: Atoms and molecules in the strong magnetic field

J. Yngvason: Temperature dependent Thomas Fermi theory with a magnetic field

Thomas Hoffmann-Ostenhof

<HSFr®ms

Number theory and Physics I. Convexity

Autumn 1998, organized by Peter M. Gruber. The ESI budget was AS 281.000,-, foreign
support was AS 25.000,—.

1 preprint contributed: [637]

The participants N.Dolbilin (Moscow), R.Erdahl (Kingston/Ont.), M.Henk (Berlin), J.Marti-
net (Bordeaux), L.Michel (Paris), H.-G.Quebbemann (Oldenburg), S.Ryskov (Moscow), R.Schar-
lau (Dortmund), M.Senechal (Northampton, MA), B.Venkov (St. Petersburg), J.Wills (Siegen)
worked on the following topics:

Dolbilin: Criterion for a convex polytope to be a cell of an isohedral tiling. A special case is
the Venkov-Alexandrov-McMullen theorem on parallelohedra. Joint work with Michel, Senechal
and Erdahl on parallelohedra. Article: ” The extension theorem”.

Erdahl: Investigation of perfect ellipsoids and their relations to lattice coverings and Delone
tilings. Joint work with Senechal on zonotopes and with Senechal and Dolbilin on Voronoi’s
conjecture.

Henk: Algorithm for the determination of densest lattice packings of 3-polytopes. Special
cases: dodekahedron, ikosahedron, Archimedean solids. Article: ”Densest lattice packings of
3-polytopes” with U. Betke. Book: ”Finite and infinite packings” with J. Wills.

Martinet: Classification of integral lattices, continuing work of B. Venkov. Article: ”Sur
certains designs speriques lies a des reseaux entiers.”

Michel: Can one choose a basis of a lattice from the facet vectors of the corresponding
Dirichlet-Voronoi cells? Discussions and joint work with Senechal, Dolbilin and Ryskov on
lattice tilings and quadratic forms. Article: ”The invariance”

Quebbemann: Modularities of integer lattices and applications to theta functions. Joint
work with Dolbilin, Erdahl, Scharlau and Venkov.
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Ryskov: Investigation of Voronoi polytopes. Collaboration with Michel and Senechal on
parallelohedra.

Senechal: Investigation of space filling zonotopes and lattice dicing with Erdahl. Problem,
whether from the facet vectors of a Voronoi cell of a lattice one can choose a basis. Joint work
with Michel and Ryskov. Book: Monograph on ”Lattice geometry” with Michel.

Wills:  Articles: ”Densest packings of more than three d-spheres are non-planar” with
U.Schnell. ”Quasicristals, parametric density and Wulff shape” in "Handbook of quaicristals”
with K. Boeroezcky, U. Schnell.

The participants appreciated the excellent athmosphere at the Schréodinger Institute which
promoted discussions and joint work.

P. Gruber

Number theory and Physics II. Quantum Field Theory
and the Statistical Distribution of Prime Numbers

September 1 - November 30, 1998. This program was organized by Ivan Todorov. ESI
budges was AS 347.000, foreign support (mainly from the American Institute of Mathematics)
was AS 240.000,—

10 preprints contributed: [605], [609], [611], [617], [619], [620], [621], [623], [653], [673]

There have been 49 participants outside of Austria; 29 of them were supported (in part) by
ESI.

The aim of the activity has been to encourage contacts and interaction between mathe-
maticians working on advanced topics centred around number theory and theoretical physicists
interested in the applications of modern mathematical methods. It has been the second major
gathering of this type after the 1989 Les Houches meeting. One can single out several directions
of activity which will be listed in, roughly, chronological order.

1. Victor Kac (who was at ESI through the month of September together with his graduate
student B. Bakalov, supported in part by US funds) helped organize an activity on infinite
dimensional (conformal, vertex operator, and supersymmetry) algebras. He reported his ma-
jor work on the classification of simple infinite dimensional groups of supersymmetry which
appeared as an ESI preprint with an addendum concerning a possible application to ”grand
unified” models in particle physics triggered by discussions at ESI after his talk. Other high
points on the mathematics side of this part of the program included a talk by Don Zagier
modular forms and one by Terry Gannon on monstrous moonshine. Physical applications of
conformal current algebras and W7 4+ 0o symmetry were centered around the fractional quantum
Hall effect. A work (by Cappelli et al.) based on an earlier study of affine orbifolds (by Kac
and Todorov at a 1996 ESI program) was completed during the workshop and appeared as an
ESI report.

2. The central event of the entire program was the Conference on the Riemann Zeta Func-
tion (September 21-25) organized jointly with the American Institute of Mathematics (which
covered the expenses of all 19 invited speakers during their entire - up to 12 days - stay at ESI).
See below for the program. It was anticipated by talks on the same subject by Michael Berry,
Paula Cohen and Michel Lapidus during the first and the third week of September. A closely re-
lated development on the Hopf algebra structure of quantum field theoretic renormalization and
the appearance of multiple zeta values in divergent integrals associated with Feynman graphs
deserves mentioning: it involved joint work (and seminar talks) at ESI of David Broadhurst
and Dirk Kreimer which started prior to the conference and the continuation of a collaboration
between Connes and Kreimer which revealed a common (Hopf algebra) structure in renormal-
ization theory and noncommutative geometry. A high point of the conference was the talk of
its initiator and coorganizer Alain Connes ”Trace formula, absorption spectra and the zeros of
the Riemann zeta function” based on his recent work which first appeared as an ESI preprint.
The level of the entire meeting, marked by the presence of a grand master in the subject, Atle
Selberg, can be hardly overstated.

3. A small scale activity that took place in mid November was helped by Boris Dubrovin
(SISSA, Trieste) who not only gave a memorable talk on ”Reflection groups and Frobenius
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manifolds” but also attracted other participants. ESI support and the creative atmosphere at
the Institute made possible a fruitful interaction between Klaus Wirthmueller (Kaiserslautern)
and Dubrovin and his student M. Bertola on problems related to elliptic meromorphic structures
and Jacobi forms. Discussions with participants of the part of the program organized by Peter
Gruber during this period (in particular, with Boris Venkov) were very useful, too. Interactions
with participants in other ESI programs appeared in previous months as well. Thus, Juergen
Fuchs (who took part in the program on anomalies) presented a talk on ”Galois symmetries
in conformal field theory” at the Number Theory and Physics workshop in October. Mixing
between programs also led to a joint work started during a 1997 ESI program by H. Grosse
(Vienna), M. Oberguggenberger (Innsbruck) and I. Todorov which was completed in November
1998 (and reflected in an ESI report).

Conference on the Riemann zeta-function, September 20 — 25, 1998. This conference
is part of the activity on Quantum Field Theory and the Statistical Distribution of Prime
Numbers in the program Number Theory and Physics. It is sponsored by the ESI and the
American Institute of Mathematics.

S. Patterson: The Riemann zeta function and Hamburger’s theorem

. Zagier: The Selberg zeta function, transfer operators, and periods of Maass wave forms

. Deninger: Motivic and dynamical cohomologies
. Julia: ”Physical” parameters in zeta functions

Keating: Random matrix theory and some zeta-function moments

Haran: The mysteries of the real prime

. Knauf: Number theory, dynamical systems and statistical mechanics
. Rudnick: Poisson spacing statistics in number theory and mathematical physics
. Conrey: Mollifying the zeta-funtion

. Iwaniec: The cubic moment of central values of automorphic L-functions

QFWENPp®RN=T QU

. Soule: On zeros of automorphic L-functions

Yu. I. Manin: Quantum computing and factorization of large integers

Odlyzko: The 102!-st zero of the Riemann zeta function

Goldfeld: Integral operators and zeros of the zeta function

Saias / M. Balazard: The Nyman-Beurling equivalent form for the Riemann hypothesis
Connes: Trace formula, absorption spectra and the zeros of the Riemann zeta function
Hejhal: On the zeros of linear combinations of Euler products

Sarnak: Zeros of zeta functions and symmetry

PROrEOR

. Selberg: Zeros of linear combinations of L-functions
Proceedings of this conference are available in printed form at ESI, and under
http://www.esi.ac.at/Proceedings/riemannzetad8.html

The contents of the proceedings are:

Alain Connes: Trace Formula in Noncommutative Geometry and the zeros of the Riemann Zeta Function.
ESI-preprint [620].

J.B. Conrey: Mollifying the Riemann Zeta-Function.

Christopher Deninger: Some Ideas on Dynamical Systems and the Riemann Zeta Function.

Andreas Knauf: Number Theory, Dynamical Systems and Statistical Mechanics.

Pér Kurlberg, Zeev Rudnick: The Distribution of Spacings between Quadratic Residues. ESI-preprint [609].

John Lewis, Don Zagier: Period Functions and the Selberg Zeta Function for the Modular Group (has appeared
in ”The Mathematical Beauty of Physics, A Memorial Volume for Claude Itzykson”, eds. J.M.
Drouffe und J.B. Zuber, World Scientific, Singapore (1997) 83-97)

Yuri I. Manin: Quantum Computing and Shor’s Factoring Algorithm.

Andrew Odlyzko: The 1021-st Zero of the Riemann Zeta Function.

S.J. Patterson: The Riemann Zeta Function and Hamburger’s Theorem.

Quantization, generalized BRS cohomology, and anomalies

Organized by R.A. Bertlmann, M. Kreuzer, W. Kummer, A. Rebhan, M. Schweda. Septem-
ber 28 — December 31, 1998. ESI budget was AS 795.000,—, foreign support was AS 84.000,—.

8 preprints contributed: [625], [629], [638], [639], [644], [647], [651], [664]. About 7 more
preprints are in preparation.

The program was devoted to three deeply interrelated subjects of mathematical physics and
phenomenology: quantization of field theory, generalized BRS cohomology and anomalies, and
thermal quantum field theory. More than 70 experts in this area participated and worked to-
gether in this project for 3 months. The program was focused in an intensive 10 days workshop
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at the beginning where also scientists from the universities of Vienna and from abroad partici-
pated. This activity was followed by a program which included about 2 talks and/or discussion
sessions per week in the months October, November, December.

I. Algebraic Methods: 1. Algebraic Renormalization. The presentation of the talk by
F.Gieres on gauge fixing and BRS-quantization of local Lagrangian field theories initiated a
collaboration with the Brazilian group (Piguet, Sorella).

L. Baulieu reported on topological field theories in higher space-time dimensions with en-
coded duality properties. As a consequence of this report the question of the existence of the
topological linear vector symmetry will be discussed in collaboration with H. Ita, K. Land-
steiner, T. Pisar, J. Rant and M. Schweda. It is planned to invite also L. Baulieu to join this
collaboration.

S.P. Sorella presented some novel results concerning the unification of topological field models
and ordinary gauge field models leading directly to two international collaborations where
papers have been already submitted for publication: hep-th/9902154, hep-th/9812040.

The talk of O. Piguet initiated two international collaborations with the Vienna group (O.M.
Del Cima, M. Schweda) and the Brazilian group (D.N.T. Franco, L.P. Colatto, O. Piguet) on
superspace renormalization in 3-dimensions at space-time and IR-anomalies. Parts of these
results appeared already in hep-th/9902084.

The talk on the conformal transformation properties of the supercurrent given by K. Sibold
entailed fruitful discussions with P. van Nieuwenhuizen and A. Schwimmer. The information
of some work in progress has led to an invitation to Stony Brook.

During the workshop A. Schwimmer collaborated intensely with M. Henneaux on extended
superconformal algebra in 3d-gravity in the Chern-Simons realization. A corresponding paper
is in preparation.

I. Algebraic Methods, 2: Wess-Zumino Terms and Quantization of Anomalous
Theories. L. Bonora finished during his presence at the workshop the paper on matrix string
theory and its moduli space, (hep-th/9901093) which was an outcome of discussions with M.
Asorey. Considerations on anomalies in theories with branes are not yet finished. L. Bonora
acknowledged fruitful discussions with P. van Nieuwenhuizen and R. Stora.

I. Algebraic Methods, 3: Batalin-Vilkovisky / Antifield Quantization.

In his talk Friedemann Brandt reported on his results on the local BRS cohomology in su-
pergravity theories. His methods are useful for a wide class of problems, including the Dirichlet
string analysis that Joaquim Gomis reported on in his talk. The supersymmetric extension of
the analysis of the D-string is the subject of an ongoing collaboration of F. Brandt with A.
Kling and M. Kreuzer, which has been started during our program and is expected to result in
an ESI preprint in the near future.

Glen Barnich appreciated the chance to interact with a number of long-term collaborators
and also started a new collaboration with P.A. Grassi from the MPI in Munich. In addition,
his discussions helped to complete his paper on a very interesting non-renormalization theorem
in the antifield formalism, which appeared as ESI-preprint [625] and was published in JHEP 12
(1998).

Mark Henneaux completed his work on p-form gauge theories, which appeared as ESI-
preprint [644].

G.A. Vilkovisky took the research program as an occasion to revisit a long-standing unsolved
problem in the theory of the Batalin-Vilkovisky, that of quantizing the master equation in the
most general gauge. The solution was the topic of intense discussions, in particular with A.
Rebhan, and is now published as ESI preprint [664]. The new ideas developed in this case
could turn out to be fruitful in other examples of infinitely reducible gauge theories such as the
covariantly quantized Green-Schwarz superparticle and superstring.

II. Geometric Methods. 1. Topological and Geometric Aspects of Anomalies. R.
Stora found a link between the covariant anomaly (or chiral Bose-Einstein anomaly) of quan-
tum field theory and the local form of the family’s index theorem of Bismut. He also presented
his view on Cheeger-Simons differential characters and the Beilinson-Deligne cohomology. Fur-
thermore he was engaged in clarifying the work of T. Hurth and M. Skenderis on the quantum
Noether method and in discussing specific problems of branes with L. Bonora and R. Minasian.
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M. Asorey analyzed the topology of gauge orbit space, specifically, the features of a funda-
mental domain, of Gribov copies and of a Gribov horizon. This work has appeared already as
ESI preprint [651]. His discussions on problems like global gauge fixing, integrable systems and
matrix string models with other participants, notably with L. Bonora, initiated further work
on this subject.

The theory of bundle gerbes applied to quantum field theory has been the research topic of J.
Mickelsson. He showed how the Atiyah-Patodi-Singer index theory construction of the fermionic
Fock space bundle leads to the known Schwinger terms, the Faddeev-Mickelsson cocycles, for
the gauge group action. He also acknowledged the many discussions with R. Stora and R.A.
Bertlmann on the possible inclusion of gravitation. These results will soon appear as an ESI
preprint.

The subject of Schwinger terms (or anomalous commutators) has been addressed also by L.
Faddeev. He presented a functional integral method for calculating the anomalous commutators
of Gauss law operators in the theory of interacting chiral fermions with Yang-Mills fields.

In another project L. Faddeev and A.J. Niemi investigated the partial duality in SU(N) Yang-
Mills theory. Their presentation in discussions with W. Kummer has resulted in an improved
understanding of the soliton aspects of their approach. Their work has appeared already as
ESI preprint [656].

The presentation of A.Vinogradov of his theory of secondary calculus found considerable in-
terest, especially among the experts of BRS cohomology in QFT. The discussions with C.Becchi,
R.Stora and M.Henneaux led to a better understanding of this field. The participation of
J Krasil’shchik with his contribution on SUSY and integrability resulted in ESI preprint [639],
and the contributions of A. Verbovetsky on computing the horizontal cohomology will appear as
a paper soon. Specific model calculations of the several types of anomalies have been performed
by C.Adam, J.M.Pawlowski, J.Horejsi and M.Schnabl. The discussions with R.A.Bertlmann
on a possible inclusion of gravitation into the approach of dispersion relations led to a joint
project.

Mario Tonin of Padua reported on his new method to find invariant actions for chiral bosons
and the relation to gravitational anomalies. This method is of great importance for the most
recent research on branes and, therefore, was the subject of much clarifying discussions.

The new results of P. Grassi on renormalization with non-semisimple gauge theories close an
old gap in the theory of renormalization.

D.Vassilevich together with W.Kummer wrote a paper which appeared already as ESI
preprint [629]. It clarifies the relation of the four-dimensional scaling anomaly from scalars
in Einstein gravity with one in the spherically reduced 2d case. In this manner the first cal-
culation of Hawking flux without using the effective action approach was possible, avoiding
uncertainties related to the latter approach. D.Vassilevich is also about to finish a paper with
P.Gilkey who was a guest of ESI at the time of the workshop in another program.

IT. Geometric Methods. 2. Anomalies in Strings and Supersymmetry. K.Skenderis
and T.Petkou as a consequence of their talks initiated a project with M.Henneaux and T.Hurth
on counterterms in gauge fixed gauge theories which is expected to lead to a future publication.

A.Van Proeyen with J.Gomis as result of discussions on BPS-states intend to start a collab-
oration. A.Van Proeyen also appreciated the chance to have discussions with several leading
experts (J.Gomis, R.Stora, M.Henneaux) for his ongoing research on N=2 supergravity.

The paper being prepared to write now on topological strings, contact terms and the holo-
morphic anomaly by C. Becchi and collaborators will be the consequence of the talk of Becchi
at the workshop.

A number of interesting new types of anomalies came under considerations with the progress
in non-perturbative string theory, where quantum field theories on solitonic objects (branes) of
various dimensions and on boundaries thereof combine with the contributions of ‘elementary’
degrees of freedom in a generalized Green-Schwarz cancellation mechanism. These issues were
discussed in the talks by Ruben Minasian and by Loriano Bonora, and were the subject of many
discussions including also Jiirgen Fuchs, Christoph Schweigert and Bert Schellekens, who is a
specialist in the role of the elliptic genus in anomaly cancellation. Progress in the understanding
of boundary conditions in exactly solvable conformal field theories resulted in the ESI-preprint
[638]. A proper understanding of the relation between anomalies and tadpole cancellation,
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however, is still a challenging open problem. Schweigert and Minasian also considered anomaly
cancellation and the role of K-theory for the M-theory five-brane.

Another collaboration that was initiated by the ESI program is the construction and coho-
mological analysis of toric complete intersections by David Sahakian and M.Kreuzer. These
varieties are an important ingredient of realistic string models, which need to be based on a
complicated balance among perturbative and non-perturbative contributions if the unification
of all fundamental interactions is required to produce a reasonable value for the gravitational
constant. The results will be published as an ESI preprint.

Among the guests who contributed most to the lively discussions was especially Peter van
Nieuwenhuizen. He wrote after the conference that ‘almost all the active people in the field
were present’ and praised the organisers for leaving enough time between the talks for further
detailed discussions. In his talk he reported on new results on anomalies in strings, which was
of high interest and stimulated further investigations in this field.

III. Anomalies at Finite Temperature. 1. Algebraic Aspects. A thorough overview
of algebraic aspects of thermal quantum field theories was given by C.Jaekel, in extension of
earlier work that has already appeared as an ESI preprint. J.Yngvason presented new work on
modular groups of quantum fields in thermal states, which also is the subject of an existing
ESI preprint, initiating interesting discussions with ramifications that include effects like Unruh
and Hawking temperature.

W.Thirring presented a historical overview of the Thirring Model with special emphasis of
recent developments that are of particular relevance in thermal QFT.

On the formalistic side, there was also agitated discussion about a proposal by C.Lucchesi
on implementing a superspace formulation, reviewed in generality by S. Joglekar, also in a
thermal context. This approach aims at preserving the advantages of a superspace formulation
at finite temperature, where the different statistics of Bose and Fermi particles ordinarily spoils
supersymmetry.

ITI. Anomalies at Finite Temperature. 2. Phenomenological Aspects. R.Baier,
F.Gelis, and M.Tytgat discussed the technical details of the chiral anomaly at finite temper-
ature, their phenomenological implications, and a resolution of some recent controversy. This
was met with considerable interest from theorists with profound phenomenological background
such as H.Leutwyler, as well as from more ‘theoretical’ theorists, notably P.Van Nieuwenhuizen,
who greatly contributed to the synthesis achieved in these discussions. D.Miller reported on
nonperturbative aspects of anomalies in QCD at finite temperature, in particular of the role
of a gluon condensate on the trace anomaly, which will be elaborated further in a forthcom-
ing ESI preprint. The connection of the trace anomaly with the thermodynamic pressure of
QCD is also the central theme of a collaboration initiated later in the research program by
P.Landshoff and A.Rebhan, with an ESI preprint currently in preparation. This new approach
might have the potential to establish a novel nonperturbative basis for practical calculations of
the QCD pressure, where conventional thermal perturbation theories have run into seemingly
insuperable problems. A.Petkou with M.Silva Neto contributed a closely related work, already
published as ESI preprint [647], which ties thermodynamic quantities, phase transitions, and
scaling behaviour to formal properties of three-dimensional conformal field theory, making use
of hitherto unexploited polylogarithmic identities. The ensuing discussions benefited among
others by I.T.Todorov, who was present as participant of a different ESI research program.

Supplementary information on the research program including transparencies of talks can be
obtained from our homepage: http://tphl6.tuwien.ac.at/ano98.html

Workshop on Quantization, generalized BRS cohomology, and anomalies. September
28 - October 7, 1998.

R. Stora (Annecy): Two mathematical constructions related to anomalies

L. Bonora (Trieste): M-theory anomalies (hep-th/9712205)

F. Gieres (Lyon): Gauge fixing and BRS quantization of local Lagrangian field theories

G. Barnich (Brussels): A cohomological approach to the quantum Batalin-Vilkovisky formalism (hep-th/9710162)
L. Baulieu (Paris): Batalin-Vilkovisky ghost unification and Seiberg-Witten duality

F. Brandt (Hannover): (Extended) BRST cohomology in super-symmetric theories

M. Tonin (Padova): Covariant actions for chiral bosons and gravitational anomalies

P. van Nieuwenhuizen (Stony Brook): New anomalies in strings?
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M. Asorey (Zaragoza): Gribov horizon and cohomology of orbit spaces

C. Becchi (Genova): The BRS cohomology in topological sigma models

O. Piguet (Vitoria): Nonrenormalization theorems for 3-d gauge theories with topological terms

S. Sorella (Rio de Janeiro): Remarks on Chern-Simons field theories

S. Wolf (Geneva): The supercurrent trace identities of the N=1 D=4 SYM theory in the Wess-Zumino gauge

V. Aldaya (Andalucia): Group approach to quantization, anomalies, constraints, and dynamical symmetry
breaking

A. Vinogradov (Salerno): Elements of secondary calculus and some expectations

L. Vilar (Rio de Janeiro): A no-go theorem for the nonabelian topological mass mechanism in four dimensions

M. Henneaux (Brussels): Consistent interactions between exterior form gauge fields: the BRST approach

W. Thirring (Vienna): The Thirring model 40 years later

C. Jaekel (Roma): Algebraic aspects of thermal quantum field theories

J. Yngvason (Vienna): Modular groups of quantum fields in thermal states

D. Miller (Hazleton): Anomalous currents and gluon condensates in QCD at finite temperature

S. Joglekar (Kampur): Superspace formulation of gauge theories

P. Grassi (Munich): Renormalization of non-semisimple gauge

R. Baier (Bielefeld): Anomalous processes at high temperature

F. Gelis (Annecy): Ambiguities in the zero-momentum limit of the thermal triangle diagam

M. Tytgat (Brussels): Chiral dynamics and anomalous amplitudes at finite temperature

J. Gomis (Barcelona): D-branes and BRST cohomology

R. Minasian (New Haven): Anomalies for nonabelian tensor multiplets

C. Schweigert (CERN): Boundary conditions for open strings and tadpole cancellation

C. Lucchesi (Neuchatel): Thermal supersymmetry in thermal superspace

A. Schwimmer (Rehovot): Aspects of 3-d gravity with extended supersymmetry in the CSW formulation

T. Hurth (Munich): Quantum Noether method

K. Sibold (Leipzig): The conformal transformation properties of the supercurrent

I. Krasil’shchik (Moscow): Supersymmetry and integrability

A. Verbovetsky (Moscow): On computing the horizontal (characteristic) cohomology

H. Grosse (Vienna): Noncommutative manifolds as a regularization preserving symmetries

J. Mickelsson (Stockholm): From euclidean Dirac determinants to hamiltonian anomalies

J. Pawlowski (Dublin): On consistent and covariant anomalies in chiral gauge theories

C. Adam (Dublin): Consistent and covariant commutator anomalies in the chiral Schwinger model

J. Horejsi (Prague): Dispersive approach to anomalies

M. Schnabl (Prague): Some aspects of the trace anomaly

Charged particle kinetics

October 5 - January 31, 1999. This program was organized by Christian Schmeiser and Peter
Markowich. ESI budget for 1998 was AS 325.000,—, foreign support was AS 473.000,—.

9 preprints contributed: [631], [633], [634], [646], [648], [655], [657], [661], [662],

The program started with a workshop on ANALYTICAL TECHNIQUES AND ASYMP-
TOTIC METHODS FOR KINETIC EQUATIONS (Oct.5-8 1998), cosponsered by the EC-
funded TMR Network on ASYMPTOTIC METHODS IN KINETIC EQUATIONS and by the
ESI. The first day of the meeting was filled by invited one-hour presentations of leading sci-
entists in the field. Carlo Cernignani (Milano) discussed new results in renormalized solutions
of the Boltzmann equation, Giuseppe Toscani (Pavia) talked about the use of convex Sobolev-
inequalities in the analysis of long time behaviour of nonlinear diffusion processes (e.g. porous
media and fast diffusion flow), Patrick Gerard (Orsay) lectured about semiclassical limits in
the presence of energy band degeneracies and Pierre Degond (Toulouse) presented asymptotic
techniques for superlattice semi- conductor models. The remaining 3 days of the meeting were
devoted to 1/2 hour talks on more specialised new developments in the field and to discussions
on the strategic future of kinetic theory. In particular, there was total agreement that the
derivation of single particle kinetic models from multi-particle dynamics is to be considered
as one of the most significant future challenges in the field (mathematical understanding of
the onset of irreversilbility, dissipation....). Another highlight of the meeting was the second
presentation of Carlo Cercignani, which focused on the life and scientic work of Ludwig Boltz-
mann. This talk was extremely well received not only by invitees of the ESI-program, but also
by mathematics and physics faculty of the University of Vienna due to its historic perspective.
The total number of participants of the first meeting was about 40.

Thereafter the program continued in the form of short term visits (1-2 weeks) of main
researchers in the field. Beyond that there were five long term participants:
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Pierre-Emmanuel Jabin (Predoc from ENS Paris, ESI financed, October-December 1998)
Florian Frommlet (Predoc from TU-Berlin, TMR financed, October 1998- March 1999)
Christian Ringhofer (ASU, September 1998 - Februar 1999,partially ESI financed)

Paola Pietra (Univ.Pavia, September 1998 - Februar 1999,partially ESI financed)

Francois Castella (C.n.r.s. Rennes, October 1998 - Februar 1999, TMR - ESI financed)

Jabin worked mainly on granular flow problems (with Pietra and Perthame), Frommlet
and Castella interacted with Markowich and Ringhofer on the derivation of Lindblad models
in Fokker-Planck form for electron- phonon interaction and Pietra also analysed numerical
methods for dispersive equations (with Markowich).

The second meeting of the program (again cosponsored by the TMR network on kinetic
theory) , on QUANTUM TRANSPORT MODELS AND DISPERSIVE EQUATIONS, took
place at the ESI from January 11-13, 1999. As in the first meeting, the first day was again
devoted to one-hour overview talks of very senior experts. The first lecturer was Claude Bardos
(ENS Cachan) discussing scaling limits of kinetic systems. He was followed by David Lev-
ermore (Tuscon) lecturing on the derivation of fluid dynamics from the Boltzmann equation,
by Peter Deuflhard (Berlin) discussing computational quantum chemistry, by Benoit Perthame
(ENS Paris) presenting an exciting new methodology to obtain (dispersion) estimates for the
Helmholtz equation by means of Wigner transforms, and by David Mclaughlin (New York),
who focused on the dispersive limit of nonlinear Schroedinger equations. The second day of
the meeting was started by H.T.Yau (New York) presenting new work on the derivation of the
elasic-scattering Boltzmann equation from the Schroedinger equation with a random potential
(joint work with L. Erdoes, who also participated in the ESI program). Yau’s talk was followed
by 1/2 hour lectures mainly on integrable dispersive equations and local results for noninte-
grable systems. A main 'result’ of the meeting was the need to go beyond the existing (and
already aging) theory of dispersive limits of totally integrable equations initiated by P.Lax and
D.Levermore in the early 80’ and to start to tackle nonintegrable highly nonlinear dispersive
problems. It seems that the by now well-developed theory of Wigner transforms and Wigner
measures is an ideal tool for this task, but it will take another quantum leap. Actually, this topic
is a main point of a proposal for a new ESI program for the year 2001, which was submitted to
the ESI directors in these days.

Important scientific interactions happened in January 1999. Of great significance for the
program is the work on quasineutral limits for drift-diffusion systems (Gasser, Levermore,
Markowich, Schmeiser), on discrete dispersive problems (Bertoluzza, Pietra), on the deriva-
tion of mean field quantum equations with singular interactions (Bardos, Markowich, Mauser,
Yau), on analytical properties of quantum Fokker Planck systems (Arnold, Lopez, Markowich,
Soler) and on convex Sobolev inequalities for nonlinear diffusion equations (Carrillo, Juengel,
Markowich, Toscani).

Continuation programs from 1997 and earlier

Mathematical Problems of Quantum Gravity. Continuation of the 1996 program, or-
ganized by A. Ashtekhar and P. Aichelburg. ESI budget AS 21.000,—, foreign support AS
13.000,-.

No preprint.

Hyperbolic Systems with Singularities. A 1996 program, organized by D. Szasz. No
money spent.
2 preprints contributed: [532]?, [543].

Program on Mathematical Relativity 1997. Organized by B. Beig. ESI budget was
AS 19.000,-, foreign support AS 8.000,—
1 Preprint contributed: [524],

Spaces of geodesics and complex structures in general relativity and differential
geometry 1997. Organized by Lionel Mason, Pawel Nurowski, Helmuth Urbantke. No money
spent.

4 Preprints contributed: [521], [535], [590], [624]
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Nonlinear theory of generalized functions. Organized by M. Oberguggenberger (Inns-
bruck). ESI budget 27.000,—, no foreign support.
8 Preprint contributed: [531], [533], [5658], [565], [566], [627], [653], [666]

Guests via Director’s shares

Guests of Walter Thirring.
Money spent: AS 84.000.— (ESI), 60.000.— (foreign).
5 Preprints contributed: [536], [553], [587], [626], [635]

Guests of Jakob Yngvason. This includes the continuation of the 1997 program on ‘Local
Quantum Physics’ which was organized by D. Buchholz, H. Narnhofer, J. Yngvason. ESI budget
AS 166.980,— foreign support AS 200.000,—.

11 preprints contributed: [528], [529], [638], [541], [551], [655], [557], [589], [642], [643], [650],

Guests of Klaus Schmidt. Here also the continuation of the 1997 program ‘Ergodic theory
and dynamical systems’ is included, which was organized by A. Katok, K. Schmidt, G. Margulis.
ESI budget was 127.000,—, foreign support was 187.925,—.

20 Preprints contributed: [522], [530], [544], [592], [593], [594], [595], [596], [598], [599], [601],
[602], [610], [612], [618], [640], [645], [654], [660], [667]

Guests of Peter Michor.

Money spent: AS 450.500.—(ESI), AS 172.500.—(foreign)

21 preprints contributed: [523], [545], [576], [579], [581], [584], [586], [614], [615], [616], [628],
[630], [632], [636], [641], [649], [663], [668], [669], [670], [672],

Guests of H. Grosse. Money spent: AS 118.000.—(foreign)
9 preprints contributed: [525], [526], [537], [546], [554], [556], [561], [588], [653].

Guests of A. Cap.
Money spent: AS 33.000.—(ESI).
2 preprint contributed: [549], [613]

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. The most complete list can always be
found on the ESI server http://www.esi.ac.at/ESI-Preprints.html.

Here we no longer give the full list of all preprints, just the last 3 years.

1996

295. Alexander Kiselev, Some Ezxamples in One—dimensional “Geometric” Scattering, J. Math. Anal. Appl.
212, 1 (1997), 263-280.

296. Thierry Masson, Géométrie non commutative et applications a la théorie des champs (1996), 245 pp..

297. Andras Sit8, On the Fluz—phase Problem (1996), 16 pp..

298. Carlangelo Liverani, Central Limit Theorem for Deterministic Systems, 1lst international conference on
dynamical systems, Montevideo, Uruguay, 1995 (F. Ledrappier et. al., eds.), Pitman Res. Notes Math. Ser.
362, 1996, pp. 56-75.

299. A.P. Balachandran, G. Bimonte, G. Landi, F. Lizzi, P. Teotonio-Sobrinho, Lattice Gauge Fields and Non-
commutative Geometry (1996), 34 pp..

300. Klaus Schmidt, On the Cohomology of Algebraic Z*-actions with Values in Compact Lie Groups (1996),
20 pp..

301. Klaus Schmidt, Invariant Cocycles, Random Tilings and the Super-K and Strong Markov Properties,
Trans. Amer. Math. Soc. 349 (1997), 2812-2825.

302. Alexander Moroz, Upper and Lower Bounds on the Partition Function of the Hofstadter Model, Mod.
Phys. Lett. B, 9 pp. (to appear).
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