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General remarks

In the year 2002 ESI was host to 433 visitors. There were 146 preprints cortributed to the
preprint series(164till mid-February), someof them still belongto programsfrom earlier years,
355 seminartalks or ESI-Colloquia were given outside of conferencesmany more lectures were
given in conferencesat ESI.

ESI has spent E 409.943,-for sciencewhich was supplemened by E 282.875,-of foreign
support; E 351.346,-were spent for administrativ e costs including renting the premisesand
personnelcost.

In November and Decenber ESI was subject of a scierti ¢ review which was set up in the
following way: After consulting the Federal Ministry of Education, Science,and Culture who
promisedto pay part of the expenses,J.-P. Bourguignon, director of IHES in Bures-sur-Yvette
and member of the scieni ¢ advisory commitee of ESI, was asked on the behalf of the board of
ESI (Vorstand des Vereines)to organize a review panel of 5 leading sciertists and to appoint
its chairman. This was done, the report of the review panelis included in this report, seethe
next nine pages.

>Fom the preprint sener http://www.esi.ac.at/Preprints 14438 preprints were down-
loaded during the year 2002 (January 1037, February 1124,March 1294, April, 950, May 1084,
June 907, July 1090, August 802, Septenber 965, October 2740, November 1406, Decenber
1040) For comparison,in 1998we had 7011 downloads, in 199915845,and in 200014356,and
in 200116127.

The following conferenceswere (co)organizedby ESI:

(1) The 22th Win ter school on geometry and physics, January 12 { 19, 2002, in
Srni, a small village in the Bohemian forest, Czed republic.

(2) Arithmetic  Groups and Automorphic Forms, January 27 { February 2, 2002,ESI,
Vienna.

(3) Stabilit y Matters: A Symposium on Mathematical Physicsin honor of Elliott H. Lieb
on the ocasionof his 70th birthday. July 28 { August 2, 2002.

Many workshopsand conferenceswvere organizedinside the current programs of 2002.
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Report of the Review Panel on the Erwin Schridinger
International Institute for Mathematical Physics

November 30" — December 1% 2002

Members of the panel:

Prof. N J Hitchin (Savilian Professor of Geometry, Oxford) Chairman

Prof. Dr. R Dijkgraaf (Chair of Mathematical Physics, Amsterdam)

Prof. Dr. J Jost (Director, Max-Planck-Institut for Mathematics in the Sciences,
Leipzig)

Prof. N Reshetikhin (Professor of Mathematics, University of California, Berkeley)
Prof. V Rivasseau (Professor of Theoretical Physics, Orsay)

§1. Overview of the Institute

The ESI was founded in the early 1990's to provide “a focal point for both Eastern and
Western science and an international platform at the highest level of research™. This
mission was strongly influenced by the desire to aid the scientific community in the
former communist countries of Eastern Europe, with the aim of trying to stem the brain
drain from those countries, Its first activities in 1993 attracted some very strong
participants but over the next three years its programmes were constrained by the size of
the location, adjacent to the last home of Erwin Schridinger. In 1996 the Institute moved
to its present premises, within a 200-year old Catholic seminary whose interior was
attractively and innovatively remodelled for its new purpose. At the same time the
[nternational Scientific Advisory Board was restructured to include leading international
figures with both a high research profile and active knowledge of parallel institutions.

The new Institute, with its capacity of 35 desks, has evelved a method of hosting
programmes and visitors which is particularly economical with regard to staffing
resources. The Directors and President receive no salary, but benefit from their “shares”.
(In this respect, the panel acknowledged also the tremendous time and effort which the
President and Directors have spent in running the Institute.) The computer system is
deliberately kept simple and can be managed without a full-time computing officer. The
three secretarial staff handle the needs of the visitors with the minimum of bureaucracy.

After nearly ten years the ESI has gained a recognized position amongst the research
institutes in mathematics and physics in Europe by building upon the scientific tradition
of Vienna in the fields of mathematics and physics and the cultural tradition and the
regional contacts in Central Eastern Europe. It participates in particular in the
postdoctoral EPDI programme which links the two Max Planck Institutes in Germany,
the IHES in Paris, the Isaac Newton Institute in Cambridge, and institutes in Warsaw and
Spain. For a country of eight million, Austria is clearly competing well at the same level
as much larger countries in this area. It is also exposed to the same phenomena, one of
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which is the decline of long-term visitors, largely due to social changes. The first graph
below illustrates that the ESI has always had a higher proportion of long term visitors
than the Isaac Newton Institute but follows the same trend, and in the second we see that
having established itself in the same league as the other European Institutes, the visitor
profile (for the year 2001) is distinctively weighted more towards Eastern and Western
Europe.

Percentage of long term visitors
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Because of its geographical and historical situation the Institute has attracted over the last
nine years a large number of visitors from Eastern Europe. Now as it enters the second
phase of its existence, that pattern is changing. The chart below shows the gradual decline
in the percentage of visitors from the former communist countries and also the
proportion from those nations of Eastern Europe — Hungary, Slovakia, the Czech
Republic and Slovenia — which will become new members of the European Union and
which belong to the region for which Vienna is a natural focal point.

Eastern Europe and the Region

a0 \ —_

Fo

§2. The Panel’s procedures.

The panel members were provided before the visit with the Institute’s Scientific Report
for the years 1993-2002, together with budget statements for the years 2000 and 2001.
They also received while at the Institute synopses of the Advanced Graduate Lecture
Series given by Senior Research Fellows Professors Vershik and Onishchik.
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Win ter School in Geometry and Physics

The traditional winter school in geometry and physics which takesplacesfor one week eath
January since 1980in a picturesque village in the Czed parts of the Bohemian mountains is
a joint enterprise of the Czed scociety of mathematicians and physicists and ESI, from 1994
onwards. Usually there are proceedingswhich are published asa supplemert of the "Rendicorti
Matematici di Palermo'.

In this year, the 22th Winter school on Geometry and Physicstook placein the weekJanuary
12{19, 2002. ESI has cortributed E 1.000,{.

Arithmetic  Groups and Automorphic  Forms

January 27 { February 2, 2002, organized by Joachim Schwermer (University of Vienna).
This workshop was nanced with E 11.100,{ through the shareof K. Schmidt, foreign support
was E 9004{.

Program:

J. Labesse: The principles of trace formula stabilization

J. Schwermer: On the Eisenstein cohomology of arithmetic groups

M. Harris: Congruences between endoscopic and stable forms on unitary groups

S. Kudla: Integrals of Borcherds forms

H. Carayol: Cohomological realization of some Maass-type automorphic representations

J. Burgos: Arithmetic Chow rings of non compact Shimura varieties

J. Cogdell: On lifting from classical groups to GL p,

U. Weselmann: The twisted top ological trace formula and liftings from GSps to GL4 and GL 5
G. Harder: Eisenstein cohomology and mixed motiv es

J. Tilouine: Modularit y of certain rank form symplectic Galois representations

I. Mahnk opf: Cohomology of arithmetic groups, parabolic subgroups and special values of L-functions for GL ,,
L. Ji: Scattering °ats and matrices of locally symmetric spaces

S. Rallis: Automorphic Descert and the Relativ e Trace Formula for Classical Groups

V. Heiermann: Special representations and spectral decomposition for a p-adic group

Participan ts: Sigfried BAcherer, Jan Bruinier, Jos®, Ignacio Burgos Gil, Henri Carayol, Alexander Caspar,
Laurent Clozel, James W. Cogdell, Jens Franke, Fritz Grunewald, Paul Gunnells, Génter Harder, Michael
Harris, Volker Heiermann, Lizhen Ji, Stephen S. Kudla, UIf Kiéhn, Jean-Pierre Labesse,David Mauger, Martin
Olbric h, Stephen Rallis, Jérgen Ronhlfs, Ulric h Stuhler, Jacques Tilouine, Eric Urban, Uwe Weselmann.

Stabilit y Matters: A Symp osium on Mathematical Physics
In honor of Elliott H. Lieb on the ocasion of his 70th birthda y

July 28 - August 2, 2002. Organized by Thomas Ho®mann-Ostenhof,Harald Grosse,Heide
Narnhofer, Klaus Schmidt, Walter Thirring, and Jakob Yngvason. ESI cortributed E 300,-,
foreign support was E 30.525,-.

Parts of the conferencewere also: Decoration ceremory for Elliott H. Lieb (GoldenesBun-
deswerdienstkreuz flv Wissenshaft und Kunst) in the Audienzsaal of the Ministry for Science,

Culture and Education, Minoritenplatz 5.

Program:

J. Yngvason: Elliott Lieb's Contributions to Mathematical Physics.

J.P. Solovej: The Matter of Instabilit y.

R. Seiringer: Proof of Bose-Einstein Condensation for Dilute Trapped Gases.

J. FrAhlich: The KMS condition.

K. Hepp: On the Continuum Limit in the Lovely Happy Laser.

M. Loss: A Bound on Binding Energies and Mass Renormalization in some Mo dels of Quantum Electro dynamics.
H. Siedentop: The Hartree-F ock Equations of the Relativistic Electron-P ositron Field.

P. Choquard: New Results in the Theory of One-Dimensional Conservativ e Liquids.

D. Szasz: Hard Ball Systems and the Lorentz Process.

M. Aizenman: On the Spectral and Dynamical Prop erties of SchrAdinger Operators with Random Potentials.
Y. Sinai: (3x + 1) and Other Number-Theoretic Dynamical Systems.

J. Chayes: Phase Transitions in Combinatorial Optimization.

B. Jancovici: Two-Dimensional Coulomb Systems: A Minireview of Exact Results.
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R. McCann: Fast-Di®usion to Self-Similarit y: Complete Spectrum, Long-Time Asymptotics, and Numerology.
H.-T. Yau: Classi cation of Asymptotic Dynamics for Nonlinear SchrAdinger Equations with Small Initial Data.
Sessionon human rights and the responsibilit y of scientists, organized by J. Lebowitz.

A. Ja®e: Twisting Supersymmetry .

E. Carlen: A Spherical analog of the Sharp Young's inequality and Related Topics.

R. Benguria: Speed of Propagation of Travelling Fronts for Reaction-Di®usion Equations.

L. ErdAs: Derivation of the Nonlinear SchrA@dinger equation from a Many Body Coulomb System.

J. Lebowitz: Stationary Nonequilibrium States and the Continuing Quest for a Proof of Fourier's Law.

Participan ts: D.B. Abraham, Peter C. Aichleburg, Michael Aizenmann, Joseph Avron, Michael Baake, Claude
Bardos, Rafael Benguria, Bernhard Bodmann, Christian Borgs, Alm ut Burchard, Eric Carlen, Maria da Conce-
icao Carvalho, Isabelle Catto, Jennifer Chayes, Philipp e Choquard, Gianfausto Dell'’An tonio, Michael Duetsch,
Karen Elsner, Franz Embacher, Gerard Emch, L%szI Erdjos, Pavel Exner, Jirg M. FrAhlich, Gian Mic hele Graf,
Marcel Griesemer, Harald Grosse, Christian Hainzl, Klaus Hepp, Helmuth Hé®el, Arth ur Ja®e, Bernard Jan-
covici, Norbert Kaiblinger, Vladimir Korepin, Roman Koteck$, Oscar E. Lanford, Ari Laptev, Joel Lebowitz,
Michael Loss, Kishore B. Marathe, Robert McCann, Johanna Michor , Bruno Nachtergaele, Dorte Olesen,
Leonid Pastur, Gert K. Petersen, Robert Schrader, Erhard Seiler, Ruedi Seiler, Israel Michael Sigal, Wolfgang
Spitzer, Herbert Spohn, Daniel Sternheimer, Domokos Sz&sz, Daniel Ueltschi, Simone Warzel, Kenji Yajima,
Horng-Tzer Yau, Minoru W. Yoshida, Jean-Claude Zambrini, Eberhard Zeidler, Herib ert Zenk.

PR OGRAMS IN 2002

Dev elop ed Turbulence

Organized by K. Gawedzki, A. Kupiainen and M. Vergassola.27.3 man/months allocated.
ESI contributed E 55.815,-,foreign support wasE 1.875,-.

11 Preprints: [1176],[1179],[1180],[1181],[1190],[1192],[1197],[1213],[1224],[1230],[1276].

Initials: KGV

May 15to July 14, 2002.

The program has brought to ESI 60 researders, mathematicians working on hydrodynam-
ical PDE's, theoretical physicists interested in analytical and numerical studies of statistical
models of turbulent phenomena,and experimentalists involved in laboratory measuremets of
turbulent systems,for the global time of 730days. The local expenseswere covered by the ESI
cortribution, using about 85% of the allotted sum 61700euro. 37 days, together with the travel
expensesnf v e US basedsciertists, were coveredby Clay Mathematics Institute. The program
included a workshop "Burgers Turbulence and Beyond" organizedby U. Frisch and Ya. Sinai
(May 27-31)with 22 presenrations. a one-day evernt dewoted to the Rayleigh-B&nard convection
organizedby D. Lohse (June 18), and a large number (29) of topical seminars. The generallec-
tures Y. Brenier (on Monge-Ampgre equations, a part of the Burgers workshop), by A. Newell
(on wave turbulence, June 19 and 21), by K. Mo®att (on magneto-tydrodynamical turbulence,
June 25), by V. Zakharov (on condensationof seawaves, July 3) and a Wolfgang Pauli seminar
by P. Markovich (on di®usive PDE's, June 27) were designedto stimulate contacts with the
local community (which, unfortunately, remained somewhatsporadic).

The description of the cortext and of the aims of the ESI Program on Developed Turbulence,
the completelist of visitors with the dates,aswell asthe seminarprogram, may be found on the
web pagethat is transcribed below the presert report. We shall then concerirate on a short
description of the scierti ¢ content and the main scierti ¢ achievemerts of the two-morths
activit y.

The topics discussedduring the Burgers workshopincluded: the forced and unforced Burgers
equation in one and seeral dimensionsand its applications in cosmology traxc jam modeling,
and others; the use of the Monge-Ampere equation to solve the inverseBurgers equation with
prescribed initial and nal density “elds (e.g. in reconstructing the early Universefrom the
presern distribution of galaxies); dissipative anomalies for Burgers and incompressible Euler
°ows (including a review of sofar unknown work of Lars Onsager); quasi-linear approximation
to the Navier-Stokesequation; shell models for turbulence; dynamics of inversecascadesn 2D;
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Lagrangian aspects of passiwe scalar and nonlinear °ows; blowup of Euler and Navier-Stokes
solutions. Although the workshop did not achieved breakthroughs in open problems, some
progresshas beenachieved towards the control of the forced Burgers equation in in nite space,
in proving the absenceof the enstrophy dissipative anomaly in 2D turbulence in the presence
of friction, and in the blowup question for the quasi-linear approximation to the Navier-Stokes
equation.

The questions of the behavior of Lagrangian trajectories in random ensenbles of veloci-
ties and of its role in transport phenomenawas an important topic of researt. Progresswas
achieved in controlling such behaviors in two extreme cases:when the velocities are decorre-
lated in time and when they are time-independert. The rst case(known under the name of
Kraichnan model) has beenstudied intensively before. The progresshere concernsthe discov-
ery of a new e®ectin the presenceof intermediate compressibility and for intermediate Prandtl
numbers: the \stic ky behavior" of trajectories. This behavior corntradicts someearlier claimsin
literature. Its consequencesor turbulent transport theory are presenly investigated. For the
time-independen case,the progresswas achieved in analyzing the one-dimensionalmodel with
fractional-Brownian velocities (proof that trajectories stop in nite time, theoretical prediction
of the behavior of exit times con rmed by the numerical analysis) and in understanding the
role of sweepinge®ectsin one and more dimensions.

For the rst time an exact inequality has been obtained that indicates a Richardson-type
power law behavior of the trajectory separationin the Navier-Stokesturbulence. The prefac-
tor in the inequality requires, however, a re nement (presertly, it blows up with the growing
Reynolds numbers).

The behavior of Lagrangian trajectories is known to be responsible for dissipative anomaly
and intermittency of passiwe scalar advection. One of the important results, partially achieved
during the program, was the understanding of the di®erencebetweenthe behavior of the mag-
netic potential, which is an active scalar undergoing an inversecascade,and the passiwe scalar
exhibiting a direct cascade,in 2D conductive °uid. The di®erencewas traced bad to the
speci ¢ correlations betweenscalar input and tra jectories.

The ESI activity alsoservedto advancethe theoretical analysisof experiments studying pipe
°ows of visco-elasticpolymer solutions that exhibit turbulent behavior already at low velocities
and low Reynolds numbers. Studying the decay of passiwe scalarin suc a °ow has provided a
simple test of the ideason relation betweenLagrangian dispersionand passiwe advection in the
Batchelor regime of turbulence. Explanation of the originally unexpected long time behavior
required that the theory be adapted to the nite geometry of the pipe. This removed the
original discrepancy betweenthe theory and the experiment. Further discussionsallowed to
plan new experiments and to asseshe potential theoretical problemsto which they give rise.

The aim of the convection day wasto reewaluate the existing theories of thermal convection
that are relevant for meteorology geoplysics, oceanograply, and astrophysics. The recen ex-
periments have drastically changedour view of the phenomenon. There was generalagreemen
that there are no pure scaling laws for the Nusselt number and the Reynolds number as a
function of the Rayleigh and the Prandtl number. The participant also agreedthat the focus
of future work should be on the aspect ratio dependenceand on geometry e®ects.A progress
was achieved in understanding the analogy betweenthe Taylor-Couette and Rayleigh-B&rnard
°ow and the possibility of Bolgiano scaling for the structure functions.

In wave turbulence, the main topic of researth was the notion of entropy production and
its role in the dynamical phenomena. There was also someprogressachieved in understanding
the behavior of higher correlation function in the Fermi acceleration (the Scradinger equation
in random time-decorrelated potential), the problem that relatesto the non-linear Schradinger
equation as the Kraichnan model doesto non-linear models of advection.

The most spectacular and entirely unforeseenresult obtained during the program was the
explanation of the previously conjectured relations betweenthe stochastic LAwner evolution and
2D conformal eld theory via an application of the idea of stochastically consened quartities or
zeromodes, the objects rst discoveredin the study of the Kraichnan model of turbulent advec-
tion. The zeromodesin the SLE/CFT correspondenceappear to be a simple generalization of
the onesrelevant to the Batchelor regime of the Kraichnan model. Roughly, the generalization
replacesthe SL(d;R) group by the (semi-)group of conformal transformation of the disc.
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The articles containing the results merntioned above are often still in the processof elaboration
and will be placed, after completion, at the ESI sener (somealready have been,asthe preprint
1179describingthe SLE/CFT correspondence).

In conclusion, the program has been quite succesful,creating an excelleri opportunity for
continuing old and starting new collaborations. It brought about a variety of expected, but also
unexpected results. As comparedto frequertly run turbulence activities, it distinguished itself
by creating an opportunit y for interaction betweena very wide spectrum of approacesto turbu-
lence, from purely mathematical to experimental. It cortributed this way to the strengthening
of unity of science,a noble goal for an institution like ESI.

Krzysztof Gawedzki Antti Kupiainen Massimo Vergassola
ENS-Lyon Dept. of Math., Helsinki U. Obsenatoire de Nice
kgawedzk@ens-lgn.fr ajkupiai@cc.helsinki.” massimo@obs-nice.fr

Invited Scien tists: Nikolai Antonov, Heikki Arp onen, Erik Aurell, Bauer Mic hel, Jeremie Bec, Denis Bernard,
Luca Biferale, Mikhail Blank, Yann Brenier, Jean Bricmont, Antonio Celani, Massimo Cencini, Marie-Line
Chabanol, Mikhael Chertk ov, Sergio Cilib erto, Colm Connaughton, Peter Constantin, Thierry Dombre, Jean
Duchon, B&reng@re Dubrulle, Gregory Eyink, Gregory Falkovich, Alb ert Fannjiang, Uriel Frisch, Christophe Gi-
raud, Ville Hakulinen, P®ter Horvai, Konstantin Khanin, Tomasz Komoro wski, Susan Kurien, Antti Kupiainen,
YvesLe Jan, Emmanuel Leveque, Detlef Lohse, Jani Lukk arinen, Nader Masmoudi, Andrea Mazzino, Keith Mof-
fat, Mojens Hogh Jensen, Paolo Muratore-Ginannesc hi, Stefano Musacchio, Sergey Nazarenko, Alan C. Newell,
Piero Olla, George Papanicolaou, Walter Philipp, Alan Pumir, Olivier Raimond, Alexander Shnirelman, Yakov
Sinai, Meir Smorodinsky, Andrey Sobolevskiy, Victor Steinberg, Eric Vanden Eijnden, John Christos Vassilicos,
Massimo Vergassola, Emmanuel Villermaux, Dario Vincenzi, Angelo Vulpiani, Jan Wehr, E Weinan, Vladimir
Zakharov.

Transcription of the Web-page of the Program on Dev elop ed Turbulence:.
Organizers:
Krzysztof Gawedzki, Ecole Normale Supgrieure, Lyon, France
Antti Kupiainen, Dept. of Mathematics, Helsinki University, Finland
Massimo Vergassola,CNRS, Obsenatoire de la Cobte d'Azur, France

Developed Turbulence: a problem with many faces
Objectivesof the Program

Workshop on Burgers Turbulence and Beyond

Clay Mathematics Institute support

List of Participants

Sdhedule of visits

Seminar program: Burgers week, then weekly program.

The variety of irregular phenomenaaccomparying °ows in liquids and gasesis usually en-
coded in the singleterm of turbulence. Turbulent °ows are omnipresen. They occur in oceans
and in the atmosphere,in industrial processesand in an astrophysical cortext. Turbulence is
the most striking manifestation of the non-linear nature of the laws of hydrodynamics, with the
irregularity of °ows increasingwith the Reynolds number measuringthe strength of non-linear
e®ects. The regime of intermediate Reynolds numbers corresponds to a highly nonuniversal
regime of the onset of turbulence, whereashigh Reynolds numbers, commonin practical sit-
uations, characterize the regime of deweloped turbulence . The latter shovs many general
aspects that are common to di®erert °ows (statistical symmetries, persistert dissipation, en-
ergy cascadejntermittency) supporting the hope that they may be explainedin a uniform way.
Despite those universal features, the understanding of developed turbulence has entered the
third millennium as one of the great unsolved conceptual problems, on the borderline between
mathematics and physics, with numerousrami cations from astrophysicsthrough meteorology
to engineering. The practical importance of such an understanding that would lead to a better
cortrol of turbulence, permitting to enhanceits desired e®ects(lik e the turbulent mixing) and
to decreasdts adversein®uence (lik e the turbulent drag), can hardly be overstated.

On the mathematical side, the problem concernsthe behavior of solutions of the hydrody-
namical equationsdescribing the time ewolution of the velocities and, possibly, other quartities
like density, temperature, magnetic "eld, etc. The simplest exampleis the almost two certury
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old Navier-Stokes equations. Despite a long study, the open questions abound here. Let us
mention only the best known problem, one of the sewven Millennium Prize Problems of the
Clay Mathematics Institute, about the global existence of solutions for smooth initial data,
a geruine high Reynolds number problem. Di®eren variations of hydrodynamical equations
describe variety of physical phenomena(turbulent transport or di®usion, ervironmental dis-
persion, combustion, multiphase °ows, geoplysical and astrophysical °ows etc.) and their
mathematical study, besidescommon features, posesspeci ¢ problems.

On the physical side, one usually deals with questions about the statistical properties of
the °ows, in particular, about the decay of a turbulent statistical state or about existence
and properties of steady states maintained by cortinuously stirring the °uid. Sud states are
obsened experimentally (e.g. in wind tunnels or water jets) and they seemto be characterized
by non-vanishing °uxes of energy and other consened quartities, a typical feature of non-
equilibrium situations. The high Reynolds number turbulent states are strongly coupled and
defy analytic approacheswhich proved successfuiin the equilibrium statistical medanics, like
the perturbativ e expansionsand/or the renormalization group analysis. The statistics of such
guartities asthe velocity or temperature di®erencesds highly non-Gaussianat short distances,
assignaledby the spatial and the temporal intermittency of signalsmeasuredin natural °ows, in
experimerts and in numerical simulations. The detailed mecanism of intermittency remains
to be understood, despite many quasi-phenomenologicalmodels. An analytic control of the
turbulent states remains still an elusive goal.

An important progresshas beenacieved in the last decadein understanding somesimpler
systemsexhibiting behaviors similar to dewveloped turbulence. Theseinclude the so-calledweak
or wave turbulence, the advection of passiwe scalar and vector “elds by random velocities that
mimic the turbulent ones, and, to certain extent, the so-called burgulence, the phenomena
described by the Burgers equation.

Weak turbulence concernsthe behavior of a spatially homogeneousnsenble of weakly inter-
acting dispersive wavesand occursin seweral Hamiltonian PDE's, like the nonlinear SchrAdinger
equation. TheseHamiltonian systems,oncedriven by external sources,exhibit non-equilibrium
steady states with nonzero °uxes of consened quartities (energy and particle nhumber in the
caseof the ScrAdinger equation). The di®erencewith the "strong turbulence" of the Navier-
Stokes equation is that the weakly turbulent state is accessiblevia perturbation theory in the
strength of the adjustable nonlinear coupling constart which is absen in the caseof strong
turbulence.

Examplesof passiwely advected quartities are the temperature or the impurit y concerration
in a °uid. Ideally onewould be interested in the statistical properties of the advected eld in
the casewhere the underlying °ow is turbulent. Signi cant progresshas beenachieved when
the velocity “eld is taken random, with Gaussian statistics but decorrelated (white) in time.
One mimics the important feature of turbulent °ows by taking the velocities rough, i.e. only
HAlder cortinuous, in space. For such an ensenble of velocities (called the Kraichnan model),
it was possibleto study the ensuing steady state of the advected elds both analytically and
numerically. It appearsto be a nonequilibrium state with nonzero°ux of a consened quartit y,
againin analogyto hydrodynamical turbulence. Moreover it exhibits intermittency in the form
of anomalous scaling of momerts of scalar di®erencesin nearby points, the rst (and so far
only) nontrivial model where the anomalousscaling has beenestablishedanalytically.

The Burgersequationis a pressurelessersionof the Navier-Stokesequation. Its 1-dimensional
version, in particular, hasbeenextensiwely studied. When randomly stirred, it exhibits the en-
ergy cascadewith the short-distance dissipation dominated by the shock-like structures and
strong intermittency.

Although good quartitativ e experimental measuremets and numerical simulations involving
deweloped turbulence are notoriously ditcult, there has beena considerableprogresson that
side as well and new sets and types of data becomeavailable. As for experimerts, optical
non-intrusive methods start to give accesgo the multi-p oint structure of turbulent °ows. The
importance of multi-p oint objects is one of the key lessonghat emergedfrom theoretical studies
in the past few years. Going beyond structure functions will also permit to highlight the
presenceand the role of coherent structures. Another fast dewveloping experimental tool is the
particle-tracking technique, whoseaim is to follow °uid particles and hence give information
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on the Lagrangian velocity statistics. Both typesof experiments are strongly coupled with the
theoretical issuesof current debate in the turbulence community. Numerical simulations are
natural candidatesto permit the resolution of the whole velocity “eld and of the Lagrangian
and multi-p oint statistics, although at more limited Reynolds numbers.

The objective of the program that we organizeat ESI is to provide an opportunit y for collab-
oration and exchange of ideasbetweenexperts in the turbulence related elds, mathematicians
working on the hydrodynamical PDE's and physicistsinterestedin the statistical aspectsof tur-
bulence,in order to induce a fruitful interaction aswell asto chart ways of proceedingbeyond
the simple models of turbulent states. A number of experimentalists will alsotake part. Both
experiments and numerical simulations continue to provide an essetial input without which
conceptual progressin understanding turbulence would be impossible. On the other hand, such
progresssuggestsnew questionsthat can be submitted to experimental and numerical veri -
cation. Hencethe importance of the permanen exchangesbetweentheorists and practitioners
in the "eld. The program will create another possibility for such a contact. If expecting major
breakthroughs in the reputedly hard fundamertal theoretical questionsmight not be realistic,
we are expecting to seeprogressin the following directions:

An important role in the practical cortrol of turbulence is played by simpli ed non-linear
dynamical systemsmodeling the turbulent ewolution of few selecteddegreesof freedom(e.g. the
strain and vorticit y). Confronting the data from such modelswith the theoretical ideasand the
real turbulence data should lead to further improvemens in this type of modeling. Although
perturbativ e analysis of weak turbulence has been performed for seweral models, the rigorous
results are scarce. It seems,that a lot can be learned by perfecting the mathematical theory
of the corresponding equations (e.g. by exhibiting cascade-lile tendenciesin the ewlution of
the energy spectrum of individual solutions). One of the generallessonsfrom the study of the
passiwe advection is that the turbulent states which occur there are supported on dissipative
weak solutions of the corresponding PDE in the zero di®usivity limit. It seemsthen important
to better understand the role of sudh weak solutions in the nonlinear models. The persistence
of dissipation in the zero viscosity limit is related to a striking property of nonuniquenessof
°uid trajectoriesin rough velocity "elds. Up to now, the phenomenonwas studied in detail only
in simple synthetic ensenbles of velocities statistically decorrelatedin time. It is important to
understand the nonuniguenessquestionin the caseof time correlated velocity “elds. It will be
also important to design more penetrating tests of that behavior in real °ows. Intermittency
in the passiwe advection was showvn to be related to zero modes of the e®ectie generators of
the multi-tra jectory processes.Sud zero modes seemto be presernt in the realistic turbulent
ensenblesbut their role there still remainsto be understood. One of the important questionsis
their relation to the spatio-temporal structures obsened in the °ows. In general,the program
should stimulate experiments and numerical simulations aimed at extending the, preserly
insuxcient, Lagrangian and multi-p oint information about realistic “ows. Although the free
decay of solutions of the Burgers equation in one dimension has been studied extensively, the
results about the forced caseand higher dimensionsare much lesscomplete and it seemsthat
further progresshereis not beyond reac.

ESI Workshop on Burgers Turbulence and Beyond (BTB6). May 27-31(organized by
Uriel Frisch and Yasha Sinai)
SCIENTIFIC PROGRAM:

KHANIN: Burgers turbulence in unbounded domains.

BEC: Hyp erbolicity and statistics in forced Burgers turbulence

GIRA UD: Burgers turbulence (homogeneous/ space-periodic / non-homogeneous) and its evolution in one di-
mension

WEHR: Front speed in the Burgers equation with a random °ux

Burgulence: discussion

BRENIER: The Monge-Amp ere equation (lecture 1)

BRENIER: The Monge-Amp ere equation (lecture 2)

FRISCH: Reconstruction of the primordial Universe: cosmological background, from the Burgers/adhesion
model to the Monge-Amp ere equation; presentation of the results.

SOBOLEVSKI: Reconstruction of the primordial Univ erse: implementation of the reconstruction hyp othesis,
cyclic monotonicit y, mass transp ortation and the assignment problem.

Discussion on Monge-Amp ere and Burgers:

AURELL: Burgers equation and the dynamics of stratied self-gravitating particles.
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BLANK: Dynamics of traxc jams

YAKHOT: Similarities of Burgers and real turbulence

Discussion on Burgers and applications (with a co®eebreak : around 15:30)
EYINK: An Historical Account of Onsager's Dissipation Anomaly

DUCHON: Dissipation in weak Euler and Burgers solutions

VANDEN-EINJDEN: Topic: dissipation and anomaly

SINAI: Quasi-linear approximations of the 3d Navier-Stok es system.

discussion on dissipation and Navier-Stok es (with a co®ee: break around 15:30)
JENSEN: Pulses in the Parisi contin uum shell equations

VASSILICOS: Lagrangian properties of Kinematic Simulations and their relation to Eulerian statistics
BERNARD: In°uence of friction on 2D enstrophy cascade

GAWEDZKI: Variations on Lagrangian °ow

Final discussion.

Clay Mathematics Institute support: Five U.S.-basedsciertists will participate in the Pro-
gram as emissariesof the Clay Mathematics Institute.

List of Participan ts: N. Antonov, J. Arponen, E. Aurell, M. Bauer, J. Bec, D. Bernard, L. Biferale,
M. Blank, Y. Brenier, J. Bricmont, A. Celani, M. Cencini, M-L. Chabanol, M. Chertkov, S. Cilib erto, C.
Connaughton, P. Constantin (CMI emissary), T. Dombre, B. Dubrulle, J. Duchon, W. E (CMI emissary), G.
Eyink, G. Falkovich, A. Fannjiang, U. Frisch, K. Gawedzki, C. Giraud, V. Hakulinen, P. Horvai, M. Jensen,
K. Khanin, T. Komorowski, A. Kupiainen, S. Kurien, Y. Le Jan, E. Leveque, D. Lohse, J. Lukkarinen, N.
Masmoudi, A. Mazzino, K. Mo®att, P. Muratore-Ginannesc hi, S. Nazarenko, A. Newell (CMI emissary), P.
Olla, G. Papanicolaou (CMI emissary), A. Pumir, O. Raimond, A. Shnirelman, Y. Sinai (CMI emissary), A.
Sobolevski, V. Steinberg, E. Vanden Eijnden, C. Vassilicos, M. Vergassola, E. Villermaux, D. Vincenzi, A.
Vulpiani, J. Wehr, V. Zakharov.

Latest update on 5/07/2002.

Arithmetic, automata, and asymptotics

R. Tichy and P. Grabner, spring, 35 man/months.

ESI contributed E 38.811,-,foreign support was E 2.025,-.

6 ESI preprints: [1158],[1160],[1161],[1184],[1187],[1218].

Initials: TIG

The special semesteron Arithmetic, Automata, and Asymptotics o®ereda wide-ranged sci-
enti ¢ program. It brought together researders from di®erert areassuc as number theory,
ergadic theory, automata theory, asymptotic analysis, and averagecaseanalysis of algorithms.
The intention of the program was to demonstrate the interplay between these areasand to
initiate collaborations betweenresearters from thesedi®erent “elds. The program culminated
in the two one week researt conferencesArithmetics and Automata”, April 8{12, 2002 and
\Algorithms and Asymptotics", July 1{5, 2002both held in Graz. Furthermore, three seminar
days (March 22, April 19, June 21) were held at the ESI in Vienna.

Arithmetics and Automata. The workshop on Arithem tics and Automata washeld in Graz.

The workshop was dewoted to recent developmerts in the interplay between number theory,

automata theory, and ergadic theory.

J.-P. Allouc he (CNRS, France) Functions that are both p- and g-additiv e or multiplicativ e

M. Bennett (Univ. of British Columbia) Products of consecutive integers

D. Berend (Ben Gurion Univ ersity, Israel) Some substitution sequencesin number theory

J.-M. Deshouillers (Univ. Bordeaux, France) Automatic aspects of the distribution modulo 1 of powers of
algebraic elemernts in Fq((X))

K. Gypry (Univ. Debrecen, Hungary) Distribution of solutions of decomposable form equations

G. Hanrot (INRIA Lorraine, France) The Diophantine equation Xxn—'ll = yd

E. Herrmann (Univ. Saarbriéicken, Germany) Computing all S-integral solutions in a family of two simultaneous
Pell equations

|. Katai (Univ. Budap est, Hungary) Generalized number systems

J. Kubilius (Univ. Vilnius, Lith uania) On some inequalities in the probabilistic number theory

P. Liardet (Univ. Marseille, France) Dynamical properties of redundant numeration systems

E. Manstavicius (Univ. Vilnius, Lith uania) Analytic and probabilistic problems of combinatorial structures

A. Pethp (Univ. Debrecen, Hungary) On CNS polynomials

A. van der Poorten (Macquarie Univ., Australia) Non-periodic continued fractions of formal power series and
pseudo-elliptic integrals
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A. Schinzel (Univ. Warszawa, Poland) On power residues
R. Tijdeman (Univ. Leiden, The Netherlands) Multi-dimensional versions of a theorem of Fine and Wilf and a
formula of Sylvester

G. Wistholz (ETH, Zévich) Diophantine approximations in projectiv e spaces

Algorithms ~ and Asymptotics.  The resear® conferenceon Algorithms and Asymptotics

was held in Graz. Topics from number theory, asymptotic combinatorics, and ergadic theory

were the theme of this conference.

J.-P. Allouc he (CNRS, France) About a sequenceof Kim berling

A. Baker (Cambridge)

F. Bassino (Univ. Marne la Vall§e) About simple beta-numbers

C. Baxa (Univ. Wien, Austria) Extremal values of contin uants and transcendence of certain contin ued fractions

V. Berth & (CNRS, France) Substitutions and arithmetical prop erties of Kronecker sequences

H. Diamond (Univ. of lllinois, USA) An example of Beurling Primes with large Oscillation

E. Fouvry (Univ. Paris, France) Some questions about Klo osterman sums

H. Furstenberg (Hebrew Univ., Israel) Transversality of fractals, integral equations and a problem of D. Gale

B. Hasselblatt (Tufts Univ ersity, USA) Fractal dimension computed from stable and unstable slices

H.-K. Hwang (Academia Sinica, Taiwan) A re ned method of moments and its applications

M. Levin (Bar-llan Univ ersity, Israel) On completely uniformly distributed double sequencesand pseudorandom
double sequences

P. Liardet (Univ. Marseille, France) Asymptotics of automatic random walks in random scenery

C. Mauduit (CNRS, France) On the arithmetic structure of integers with a xed sum of digits

W. Philipp (Univ. of lllinois, USA) Pair correlations and U-statistics for sequencesfng! g and sequencesof
independent random variables

H. Prodinger (Univ. Wit watersrand, South Africa) Exact and asymptotic enumeration problems arising from
analysing algorithms

J. Rivat (Univ. Nancy, France) Computational aspects of pseudorandom binary sequences

A. Sarkpzy (Univ. Budap est, Hungary) Constructions of nite pseudorandom binary sequences

J. Schmeling (Univ. Lund, Sweden) Zero entropy systems and Diophantine approximation

N. Sidorov (UMIST, UK) Beta-expansions: uniqueness, complexity, dynamics

B. Solomyak (Univ. Washington, USA) Fractals related to digit expansions in the complex plane

M. Waldschmidt (Univ. P.et M. Curie, France) Syntaxic identities among harmonic seriesand automata

Seminar days. Three seminar days on topics in humber theory, ergadic theory, and uniform

distribution were held at the Erwin ScrAdinger Institute in Vienna.

Marc h 22

D. Masser (Univ. Basel) Some counting problems for algebraic points

A. van der Poorten (Macquarie Univ., Australia) Regulators of quadratic number “elds, continued fractions,
and torsion on hyperelliptic curves

H.P. Schlickewei (Univ. Marburg) Gap principles in diophantine approximations

April 19,

Y. Bilu (Univ. Bordeaux, France) Sprindzhuk's theorem is easy

K. Gypry (Univ. Debrecen, Hungary) Almost perfect powers in products of consecutive terms of arithmetic
progressions

A. Schinzel (Polish Academy of Sciences)A theorem on polynomials with an application to Siegel's Lemma

W. Schmidt (Univ. of Colorado) Some exponential diophantine equations

June 21

W. Chen (Macquarie Univ., Australia) Upper bounds in discrepancy theory

W. Philipp (Univ. of lllinois, USA) Metric theorems for discrepancies and distribution measures of sequences
fng!g

N. Sidorov (UMIST, UK) The realm of beta-expansions

W.D. Brownawell (Pennsylvania State Univ., USA) A sharp Liouville-Lo jasiewicz inequalit y

M. Smorodinsky (Tel Aviv Univ ersity, Israel) Asymptotic independence properties. Two ways of coding a
stationary processfrom an i.i.d. process

Conclusion. The special semesteron Arithmetic, Automata, and Asymptotics was a very
successfulsciertic program that o®eredthe opportunity of interaction between researhers
from di®erent areasof mathematics. Seweral cooperations were initiated during this program
and are still ongoing.

Invited Scientists: Jean-Paul Allouc he, Alan Baker , Christoph Baxa, Valerie Berthe, Yuri Bilu, W. Dale
Brownawell, Alexander Bufetov, William Chen, Jean-Marc Deshouillers, Harold G. Diamond, Etienne Fouvry,
Christiane Frougny, K®&Im%n GAry, Guillaume Hanrot, Boris Hasselblatt, Jonas Kubilius, Mordechai Levin, Pierre
Liardet, Eugenijus Manstavicius, Christian Mauduit, Matthew Papanikolas, Helmut Prodinger, Joel Rivat,
Andrfas Sa'rkAzy, Andrzej Schinzel, JArg Schmeling, Hans Peter Schlickewei, Nikita Sidorov, Boris Solomyak,
Alfred van der Poorten, Michel Waldschmidt, Gisbert W éstholz.
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Quantum eld theory on curv ed space time

K. Fredenhagen,R. Wald and J. Yngvason, July-August, 18.4 man/months allocated.

ESI contributed E 44.625,-,foreign support wasE 4.124.-.

20 ESl-preprints: [1121],[1149], [1156], [1157],[1163],[1164],[1183],[1185],[1186], [1196],
[1198],[1199],[1202],[1204],[1205],[1208],[1215],[1233],[1246],[1248].

Initials: FWY

The main goal of this program wasto bring together researdiers with expertise in general
relativit y and researders with expertise in mathematical aspects of quantum "eld theory, in
order to addresssomeproblems of mutual interestin quantum “eld theory in curved spacetime.
Approximately 25 researters in quantum “eld theory in curved spacetimeand related areas
participated in this two-morth program. The program was extremely successfulin promoting
considerableproductive interaction betweengroups of researdiers who generally have had only
limited interaction with ead other. The \cross-fertilization" and new collaborations initiated
by theseinteractions are likely to bear fruit for many yearsto come.

The program covered many topics in quantum “eld theory and related areas. The most
signi cant focus was on the following 5 topics:

1. Perturbativ e renormalization of quantum “elds in curved spacetime. A great
deal of progresshas beenmade in recernt yearsin characterizing the \ultra violet divergences"
of quantum “elds in curved spacetimeand developing renormalization theory for interacting
guantum “elds. Seminarsby S. Hollands, K. Fredenhagen,R. Verch, and R. Wald reported
on this recert progress. The dixculties resulting from the lack of a preferred vacuum state
and a preferred Hilb ert spacerepresenation of the canonical commutation relations for the
free "eld have beenovercomeby formulating the theory within the algebraic approach. The
dixculties assaiated with the lack of a global notion of a Fourier transform (so that the usual
momertum spacemethods for renormalization cannot be used) have beenovercomeby the use
of the methods of \microlo cal analysis”. Finally, the ditculties assaiated with the absenceof a
notion of \P oincareinvariance" (or any other symmetries)in generalcurved spacetimehave been
overcomeby imposing the condition that the quantum “elds of interest be constructed locally
and covariantly out of the spacetimemetric. The upshot is that perturbativ e renormalization
theory for quantum “elds in curved spacetimeis now on as sound a footing as in Mink owski
spacetime. Furthermore, theories that are renormalizable in Mink owski spacetime will also
be renormalizable in curved spacetime, although additional \counterterms" corresponding to
couplings of the quantum “eld to curvature will arise.

2.The role of \ultra violet behavior" (above the Planc k scale) in the Hawking ef-
fect. Although the Hawking e®ectwas derived more than 25 yearsago, there remains a dix-
culty with the derivation in that it relieson the properties of quantum “elds in a regime where
one has no right to expect quantum “eld theory in curved spacetimeto be a good approxima-
tion. Speci cally, considerthe modesof the quantum “eld that correspond to \particles" that
are seenby obseners near in nit y to emergefrom the black hole at late times. When traced
backward in time, these modesbecomehighly blueshifted and correspond to \transplanckian"
frequenciesand wavelengths at early times. Thus, the Hawking e®ectappearsto rely on as-
sumptions concerningthe initial state and behavior of degreesof freedomin the transplanckian
regime. Similar issuesalso arise in cosmologywhen considering the \quantum °uctuations"
responsible for the formation of large scalestructure at late times. Seminarsby Jacobsonand
Unruh explained the nature of the transplanckian issuesand described some simple models
where the e®ectsof modifying dynamical laws in the transplanckian regime can be analyzed.
These models support the view that the Hawking e®ectis robust wiht respect to changesin
physical laws in the transplanckian regime.

3.Positiv e energy prop erties of quantum “elds in curv ed spacetime. It is well known
that in quantum “eld theory in °at or curved spacetime,the expected energydensity at a point
can be made arbitrarily negative. However, during the past ten years, someglobal restrictions
on negative energy have beenderived. In particular, \quantum inequalities" have beenderived,
which put alower bound on the energydensity measuredalong the worldline of an obsener with
a (smooth, compactsupport) \sampling function" f (¢). Originally, such boundswerederived by
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non-rigorous methods in certain special cases,but recertly a rigorous and completely general
derivation of quantum inequalities has been given using the methods of microlocal analysis.
Many issuesremain open, however, sud as the derivation of optimal bounds and the precise
status of the averagenull energycondition (which assertsthe non-negativity of the integral over

a complete null geadesic of the stressenergy tensor cortracted twice with the tangent to the

null geadesic). Theseissueswere exploredin seminarsby Ford, Fewster, Roman, Flanagan, and

Pfenning. In researt arising directly from discussionsoccurring during the program, progress
alsowas madetoward deriving quantum inequalities for quartities other than the stress-energy
tensor.

4. The interpla y between global aspects of spacetime and the prop erties of quantum

“elds. In the algebraic formulation of quantum “eld theory, global aspects of spacetimeare
re°ected by certain properties of the state space.On Mink owski spacethis leadsto the theory of
superselectionsectors(structure at spacelilein nit y) and to scattering theory (timelik ein nit y)
with a special role played by null innit y (infrared problem).

Especially interesting are the so called wedge regions, which are subregionsof Mink owski
spacewhich are bounded by two null planes,onein the future, the other in the past. It wasa
basicdiscovery of Bisognanoand Wichmann that the vacuum state on the algebraof obsenables
assiated to a wedgeregion is a KMS state with respect to a 1-parameter subgroup of the
Poincare group. The orbits of this group stay within the wedgeand are the orbits of uniformly
acceleratedobseners. One thus obtains an operator algebraic explanation of the Unruh e®ect.
The underlying mathematical theory is the modular theory of Tomita and Takesaki.

Concerningquantum “eld theory on curved spacetimes,a major problem is to determine the
analogsof wedgeregionsand to exhibit stateswherethe corresponding modular transformations
have a geometrical meaning. This program was successfulin de Sitter space as discussed
by Guido, as well as, to a certain extent in Robertson-Walker spacetimes. In Anti-de Sitter
spacetimethe wedgesarein oneto onecorrespondenceto double conesin the Mink owski spaceat
spacelilke in nit y. Onethus obtains an algebraicversionof AdS-CFT correspondencewhich was
discovered by Rehren. To understand this correspondencein more detail an interesting relation
betweenlimits of "elds at the boundary and the partition function for speci ed boundary values
was described in the talk by Rehren.

Another major problem is the actual computation of the modular transfomations. In the
talk by Yngvasonit was described how the modular transformations for generalizedfree “elds
can be determined, and it was discussedwhether the principle of modular geometric action as
formulated by Buchholz and Summersmay be valid in more generalspacetimes.

Oneditcult problemin quantum "eld theory on curved spacetimesis the choice of reference
states, comparableto the vacuum or to one-particle statesin Mink owski states. In the talk of
Buchholz, a concept of local equilibrium states was preseried. Theseare states which coincide
at ead single point on a nite number of "elds with a homogenousKMS states on Mink owski
space. Applied to stateson Mink owski spaceit turned out, that alocal equilibrium state always
satis es the kinetic equations, moreover, if the state is not in global equilibrium, the condition
of local equlibrium can at most hold within a future lightcone, so that every maximal local
equilibrium state stemsfrom a singularity at the vertex of the light cone (\hot bang"). The
analogy of this result with standard cosmologyand an interpretation of the future lightcone
as an expanding Robertson-Walker spacetimewere intensively discussedas well asthe possible
applications of this conceptto the interpretaion of states on curved spacetimes.

5. Loop variables/quan tum geometry approac h to quantum gravity. In the loop vari-
ables/quantum geometryapproac to quantum gravity takenby Ashtekar and collaborators, one
“rst de nesa\kinematical Hilbert space"and then tries to de ne the action of the Hamiltonian
constraint operator on these\kinematical states". In this approad, the Hamiltonian constraint
operator is not intrinsically well de ned (i.e., \regularization" is needed),but the nature of this
regularization appearsto be very di®erert from the usual regularization of \ultra violet diver-
gences"occurring in quantum “eld theory. One of the goals of our program was to explore
the nature of renormalization in the loop variables/quantum geometry approac to quantum
gravity and to understand its relationship to renormalization in ordinary quantum “eld theory.
Seminarsby Lewandowski, Perez, Ashtekar, Thiemann, Bojowald, Fairhurst, and Sahlmann
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described in detail various aspects of the loop variables/quantum geometry approach. The ex-
tended interactions betweenthe researdersin the loop variables/quantum geometry approact
and researdersin quantum “eld theory resulting from theseseminarsaswell asfrom numerous
private discussionswere very fruitful. In particular, considerableprogresswas madein nding

simple quantum “eld theory analogsof the constructions usedin the loop variables/quantum

geometry approad.

Invited Scien tists: Abhay Ashtekar, Martin Bojowald, Romeo Brunetti, Detlev Buchholz, Claudio D'An toni,
Stephen Fairhurst, Christopher Fewster, Eanna Flanagan, Larry Ford, Klaus Fredenhagen, Rodolfo Gambini,
Daniele Guido, Stefan Hollands, Theodore A. Jacobson, Wolfgang Junker, Bernd Kuckert, Muharrem K Bské,
Fernando Lled®, Jerzy Lewandowski, Alejandro Perez, Michael Pfenning, Jorge Pullin, Karl-Henning Rehren,
Thomas A. Roman, Hanno Sahlmann, Thomas Thiemann, William G. Unruh, Rainer Verch, Robert Wald.

Asp ects of foliation theory in geometry , top ology and physics

Franz W. Kamber (Principal Organizer), JamesF. Glazebrook, Kenneth Richardson, Peter
W. Michor (Local Coordinator). Mid-July { Decenber, 35.1 man/months

ESI contributed E 76.875,-,foreign support was E 52.500,-

18 ESI preprints: [1188],[1189],[1207],[1211],[1212],[1219],[1222],[1223],[1225], [1244],
[1245],[1249],[1252],[1266],[1267],[1268],[1270],[1278].

Initials: RGK

1. Organization of the Program. A semester{longprogram on various aspects of Folia-
tion Theory wasorganizedat the Erwin Schroedinger International Institute for Mathematical
Physicsfrom July 15to November 30, 2002 (with a break in August dueto the ICM in Beijing).
The program consisted of a seriesof activities listed with approximativ e dates. It should be
understood that there were correlations between the various topics and therefore there were
someoverlaps during the program.

. Geometry and Topology of Foliations / Mid-July to mid-August

. Noncommutativ e Geometry of Foliations / Septenber{Octob er

. Index and spectral theory in Foliations / Septenber{October

. Riemannian Foliations / October

. Joint ESI/EDGE workshop on "Geometry and Physics'/ November 11{22
. Foliations in low dimensions/ Novenber

o OB~ WDN B

About 90 mathematicians visited the ESI during the program. The averageduration of the
visit was about 2 weeks,with a few key participants staying for four weeks. The majority
of participants came from the EU, Japan and the USA, with most EU courtries as well as
Switzerland being represenied. Other participants camefrom Hungary, Israel, Korea, Poland,
Romania, Russia, Serbia/Montenegro, Singapore, Sloveniaand Tunesia. Within the constraints
of the budget, we invited young researters, mainly on the suggestionof senior participants.

While most prinicipal members of the foliation community acceptedour invitation to visit
the ESI, we regretted that someprominent members, notably E. Ghys and S. Hurder, were not
able to acceptour invitation. Otherwise, the list of participants is fairly comprehensie.

2. Financial aspects of the Program. The ESI budget (after reduction) for the program
was EUR 79,000. We were fortunate to be able to augmert the program budget from sev-
eral sources. Prof. Peter Michor, Scierti ¢ Director of ESI, made a generouscortribution in
the form of visitor appointments from from his project with the ‘Fonds zur FArderung der
wissensbaftlichen Forschung'. Thanks to the initiativ e of Oscar Garcla{Prada, the EU net-
works EDGE and EAGER supported a number of their members during the joint ES{EDGE
workshop on “Geometry and Physics' in November and helped to make the workshop possible.
The Clay Mathematics Institute supported our activities under their Mathematical Emissary
Program and enabled us to cover travel expensesfor a few US participants. This additional
“nancial support is hereby gratefully adknowledged.
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While it is not possibleto put an exact value on this additional support, it is a fair estimate
that the total budget for our program activities, extending over v e months and involving about
90 participants, was EUR 100,000.

According to the "nancial statemert by the ESI Adminitration and our own records, the
residual balanceof ESI funds is EUR 4274. We would like to requestthat thesefunds be made
available for a small follow{up activity in 2003. The ideais to invite a few workgroupsin order
to continue, respectively complete projects started during the program.

3. Scientic Activities. The scieni ¢ aims of the program were to bring together an in-
ternational group of experts to establish the state of the art in the subject and to encourage
interaction and cooperation among the participants.

For this reason,we decidedfrom the beginning to create a relaxed working climate, thereby
encouragingdiscussionand collaboration among participants. This meart among other things
that asarule we limited lecturesto two weekdays (Tuesda/s and Thursdays), with about three
lectures on those days. The participants seemedto appreciate this and we got many positive
commerts about the positive working climate at the ESI. Many participants camewith a speci ¢
collaboration in mind and new projects were started as well.

Highlights of the program : In late July / early August (weeks3 and 4) the presenceof a
substartial number of “classical'topologistsand geometersspontaneously resultedin a workshop
on "Geometry and Topology of Foliations'. During Septenber, the presenceR. Bott, A. Connes,
A. Hae’iger, N. Higson, H. Moscovici and others attracted substartial attention, with the
emphasisbeing on non{commutative Geometry and Index Theory for Foliations. Finally, the
ESH{EDGE workshop in November was given focus by the presenceof Ph. Candelasand N.
Hitc hin.

A documertation of the program, including a list of participants, datesof attendance, lectures
and abstracts is appendedto this report and we refer to it for details of the scierti ¢ activities.
The completedocumertation, including in addition links to participants homepagesaswell asa
photogallery, can be accessed/ia the ESI website http://www.esi.ac.at under "Past Activities'.
Ken Richardson served as webmasterfor our program.

4. Coordination with other scientic programs. During Fall 2002(September-November)
the ESI also hosted a concurrert program on ‘Noncommutativ e Geometry, Feynman Diagrams
and Quantum Field Theory', organized by H. Grosse,D. Kreimer, J. Madore, J. Mickelsson
and |. Todorov. The organizersof both programs coordinated someof their activities. This was
especially the caseduring Septenber when A. Conneswasyvisiting the ESI, and during the ESI{
EDGE workshopin November with the participation of Ph. Candelasand N. Hitchin. The idea
was to foster and encourageexchange and interfaces between Mathematics and Mathematical
Physics.

5. Cultural and social activities. On the premise that mathematics and music have a
great axnit y, we decidedto organizesccial activities around a number of musical events. Good
relations were establishedwith the Wiener Priesterseminar (WPS), whose Administration (es-
pecially Frau Penkler) graciously madeit possiblefor usto usesomeof their facilities. In early
August, and then again in Novenmber, Izumi Mitsumatsu gave a Piano Recital in the Music
Room (Kulturraum) of the WPS. In early Septenber, the young Bulgarian violinist Bojidara
Kouzmanova gave a wonderful Violin Recital in the Seminary Church with works of J. S. Bach
and S. Proko ev. In late October we organized a Jazz Party in the Common Room of the
ESI with the Paul Fields Quartet (Violin, 2 Guitars and Bass) and Ken Richardson on the
Alto Saxophone.All theseconcertswerewell attended and were erthusiasically received by the
audienceconsisting mainly of ESI visitors and their families and friends.

In Septenber, we beganto sere co®eetea and cookiesin the afternoon between lectures
and eventually ewvery afternoon during the week. This was much appreciated by the partici-
pants. In all this the cooperation and assistanceof the ESI sta®was essetial and is gratefully
adknowledged.

We requestedand were granted an increasein the entertainment fund to 3 percent of our
ESI budget. The above activities amourted to a total expenseof EUR 3250. Participant
cortributions were about EUR 1000for a net expenditure of EUR 2250from ESI funds, which
was within budget.
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JamesF. Glazebrook and Franz W. Kamber: Department of Mathematics, University of lllinois
Urbana{Champaign, 1409 West Green Street, Urbana, IL 61801,USA,
Phone+1-217-333-2699 FAX +1-217-333-9576, glazebro@math.uiuc.edy kamber@math.uiuc.edu

Ken Richardson: Department of Mathematics, Texas Christian University, Box 298900, Fort
Worth, TX 76129,USA.
Phone +1-817-257-6128, k.richardson@tcu.edu

Invited Scientists: Luis Alvarez-Consul, Marek Badura, Moulay-T ahar Benamour, Dorota Blachowska, Em-
manuel Blanc, Michel Boileau, Raoul Bott, Steven Bradlow, Mark Brittenham, Ronald Brown, Jochen Br fining,
Alb erto Candel, Philip Candelas, Mohamed Ali Chouch, Lawrence Conlon, Marius Crainic, Joachim Cuntz,
Maciej Czarnecki, Johan L. Dupont, Alaohi El Kacimi, Sergio Fenley, Oscar Garcia-Prada, Victor Ginzburg,
James F. Glazebrook, Sebastian Goette, Andre Hae’iger, Gilb ert Hector, James Heitsch, Nigel Higson, Nigel
Hitc hin, Ko Honda, Johannes Huebschmann, Adrian M. lonescu, Alessandra lozzi, Seoung Dal Jung, Franz W.
Kamber, Jerry Kamink er, William H. Kazez, Jerzy Konderak, louri Kordiouk ov, Dieter Kotschick, Je®rey Lee,
Daniel Lehmann, Alv arez JesusAntonio L%pez, Gordana Matic, Habib Marzougui, Shigenori Matsumoto, Yoshi-
hiko Mitsumatsu, Shigeaki Miy oshi, I1zak Mo erdijk, Hitoshi Moriy oshi, Henri Moscovici, Janez Mrcun, Ignasi
Mundet, Vicente Munoz, Ryszard Nest, Peter Newstead, Victor Nistor, Peter Pang, Tony Pantev, Efton Park,
Paolo Piazza, Raphael Ponge, Ken Richardson, Paul A. Schweitzer, Sorin Dragomir, Andras Szenes, Svjetlana
Terzic', Takashi Tsuboi, lzu Vaisman, Thomas Vogel, EImar Vogt, Pawel Walczak, Daniel Waldram, Robert
Wolak.

Noncomm utativ e geometry and quantum eld theory
Feynman diagrams in mathematics and physics

H. Grosse,J. Madore and J. Mickelsson;D. Kreimer and I. Todorov; fall, 35.1 man/months

ESI contributed E 63.450,-,foreign support was E 5.625,-.

17 ESI preprints: [1138],[1193],[1201],[1217],[1220], [1221],[1227],[1228], [1229], [1231],
[1232],[1236],[1237],[1239],[1251],[1258],[1271].

Initials: MTK

Feynman diagrams provide a universal meansto organize the perturbativ e expansion of a
guantum “eld theory. While in somelucky caseswe are able to progressbeyond the pertur-
bative approad, it turns out that Feynman diagrams themselwes are a source of fascinating
mathematical problems. They are naturally connectedto con guration spaces,with their sin-
gularities located along diagonalsof coinciding vertices. The strati cation of thesesingularities
by rooted trees, emphasizedfor example by Fulton and MacPherson, makesit rather natural
that the processof renormalization is combinatorially basedon a Hopf algebra of rooted trees
that is a universal object which contains the Hopf algebra of iterated integrals as well as the
Connes-Moscwici Hopf algebra of di®eomorphismsas sub-algebras.

The above wasthe scierti ¢ motivation for a workshop which brought together practitioners
of quantum “eld theory and mathematicians working on number theory and operads. The three
weeksof overlap led to lively exchangebene cial to both sides.

For example, Goncharovs algebraic approac to generalizedpolylogarithms resonatedwith
the computational experiemceof a QCD practitioner like Stefan Weinzierl and A. Isaev, while
Kreimer usedthe opportunity to explore the Hopf algebra of graphsin detail with him, aswell
aswith Stashe®Markl and Shnider (the operaddiks).

While the “rst three weekswere dedicated to the Connes-Kreimer Hopf-algebras and the
applications to quantum “eld theory and number theory, we concerirated within the next 10
weeksmainly on subjects like quantum groupsand generaldeformations, deformation quartiza-
tion and gerbes,noncomnutativ e quantum “eld theory, noncomnutativ e geometry and classical
“eld theory and the connectionto string theory.

The quantum group part was governed by lectures of Dubrovin, Sdhmédgen, Zhang, Arai,
Dobrev, Fiore and Sclichenmaier. Represemation theory of quantum groups, the deformed
Riemann-Hilbert problem, cohomologytheory, invariant equations, invariant models, braided
tensor product structures and the general deformation methods were reviewed. Steinader,
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Aschieri and Bonetti applied the quantum group symmetry to gaugemodelson deformedspaces,
especially spheres.

Connes'lecture concernedthe spectral triple for the g-deformed SUq4(2) algebra. Within a
special basea Dirac operator is de ned, a trace on the algebra of pseuddi®erertial operators
exists, the analog of Poincare classesand cyclic cocycleshave beende ned, in short, a quantum
group covariant calculuswas preseried and the "rst exampleof a spectral triple on g-deformed
algebrasis found.

Gerbeswere mertioned in a number of cortributions: motivated by the introduction of the
B-"eld in string theory they occur alsoin "eld theries with Wess-Zuminoterms, they allow to
formulate anomalieson odd dimensions,are the framework for the monopole equationsand are
connectedto a nontrivial Dixmier-Douady classand twisted K-theory. Some of these aspects
entered the talks of Jurco, Felder, Sewera, Urib e, Lupercio, Carey and Mickelsson.

The next big subject conceredquantum “eld theory on deformed spaces: Formulation of
models over Mink owski or Euclidean spacesis easy to establish renormalization questionsand
to establish a sensiblecalculusis still obscureand unsolved: Wulkenhaar reviewed the subject
especially emphasizingthe IR/UV mixing. Bahns preseried the Yang-Feldman formulation
and Liao preseried the common work with Sibold on the time ordered formulation of models
de ned on deformed Minkowski space-time. Langmann preseried special three dimensional
models with magnetic elds and Rajeev shaved the connectionto matrix models and entropy
problems.

Many aspects of classical eld theory are described by spectral triples. The gereral review
concerningthe uni cation of gravity and the standard model was given by Schidlcker and treated
by Presngder. Madore shaved that noncommutativit y allows to smoothen the big bang singu-
larity, spectral triples over pseudo-Riemannianspaceswere formulated by Strohmaier.

In anumber of cortributions the connectionto strings wasmertioned. A nicereview of Mirror
symmetry was given by Klemm. The connection of strings, matrix models, gaugethories and
the Dijkgraf-V afa conjecture was given by Theisen.

There was a lively interaction not only among the visitors of our project but also with the
visitors of the mathematical project on foliations organizedby Kamber and Richardson. There
werenot only commonconcertsand cookies, but the discussionson subjects of commoninterest
madeit a very lively evert.

Harald Grosse,John Madore, Jouko Mickelsson,Dirk Kreimer, lvan Todorov

Invited Scien tists: Asao Arai, Paolo Aschieri, Dorothea Bahns, FrancescoBonechi, Bernhelm Booss-Bavnbek,
Martin Bordemann, David Broadhurst, Alan L. Carey, Pierre Cartier, Alain Connes, Ludwik Dabrowski, Goran
Djordjevi §, Vladimir Dobrev, Michel Dub ois-Violette, Boris Dubrovin, Askar Dzhumadil'daev, Giovanni Felder,
Gaetano Fiore, R. Flume, Herbert Gangl, Alexander Goncharov, Ralf Holtk amp, Alexei Isaev, Branislav Jur co,
Takashi Kim ura, Ivo Klemes, Albrec ht Klemm, Ivan Kostov, Dirk Kreimer, Giovanni Landi, Edwin Langmann,
Eric Leichtnam, Matthias Lesch, Yi Liao, Jean-Louis Loday, Juha Loikk anen, Ernesto Lup ercio, Marco Maceda,
John Madore, Martin Markl, Jouko Mickelsson, Anna Maria Paoluccia, Sylvie Paycha, Ludwig Pittner, Slobodan
Prvanovi,, Peter Presnajder, Sarada G. Rajeev, Andreas Recknagel, Christian Rupp, Samuel Rydh, Karl-
Georg Schlesinger, Martin  Schlichenmaier, Konrad Schm#dgen, Thomas Schiicker, Alb ert Schwarz, Pavol Sewera,
Steven Shnider, Petr Somberg, James Stashe®,Harold Steinacker, Thomas Strohmaier, Stefan Theisen, Bernardo
Urib e, Stefan Weinzierl, Paul B. Wiegmann, Michael Wohlgenannt, Raimar Wulkenhaar, Konstantin Zarembo,
Ruibin Zhang.

Mathematical population genetics and statistical physics

E. Baake, M. Baake and R. Békger, late fall, 13.3 person-morths in 2002, (14 in 2003).

ESI contributed E 26.775,-,foreign support wasE 9,075,-.

11 ESI preprints: [1247],[1250], [1255], [1257],[1260], [1261], [1265], [1274], [1275], [1277],
[1279].

Initials: BBB

This program is still going on, sothe report will done next year.
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Invited Scientists in 2002: Ellen Baake, Nicholas Barton, Matthias Birkner, Anton Bovier, Reinhard Bikger,
Donald Dawson, Kevin J. Dawson, JHzsef Garay, Tini Garske, Sergey Gauvrilets, Alexander Gimelfarb, Andreas
Greven, Uwe Grimm, Ralph Haygood, Joachim Hermisson, Toby Johnson, Valery Kirzhner, Markus Klein,
Achim Klenk e, Sabin Lessard, Yuri Lyubic h, Carlo Matessi, Vladimir Passelov, Luca Peliti, Oliver Redner,
Christoph Richard, Francesca Tria, Michael Turelli, Génter Wagner, Anton Wakolbinger, Benjamin Yakir,
lljana ZAhle.

CONTINUA TION OF PROGRAMS FROM 2001 and earlier

Nonequilibrium  Statistical Mec hanics. Continuation of a program from 1999. Organized
by G. Gallavotti (Rome), H. Spohn (M #nchen), and H. A. Post (Vienna).

In 1999: ESI cortributed 509,000.{, foreign support was AS 21,000.{.

In 2000: ESI AS 6,000.{.

In 2001: ESI cortributed AS 194,122 .{, foreign support AS 5.000.{.

Altogether: ESI cortributed AS 709,000.{, foreign support was AS 21,000.{.

15 ESl-preprints: 1999: [659], [675], [684], 2000: [843], [844], 2001: [1113]2002: [1143],
[1144],[1145],[1146],[1147],[1148],[1151],[1152],[1153],[1269].

Quantum Measuremen t and Information.  Continuation of a program organizedby Anton
Zeilinger (Wien), Arth ur Eckert (Oxford), Peter Zoller (Innsbruck), Sept. - Dec. 2000. No
ESI cortribuation. 8 ESl-preprints: [981], [988], [1006], [1019], [1035], [1036], [1041], [1080],
Altogether: ESI contributed AS 990,000.{, foreign support wasAS 200,000.{. 16 ESI-preprints.

Functional Analysis. Continuation of a program from 1999. Organized by JamesB. Cooper,
Paul F.X. Miler, Michael SchmuckensdlAger, and Charles Stegall. ESI contributed 16,154.{.
9 ESl-preprints: [1005],[1007],[1008],[1012],[1013],[1014],[1020],[1031],[1060]. Alltogether,
in 3 years: AS 1,017,154.{from ESI, foreign support AS 770,500.{,52 ESI preprints.

Scattering Theory . Continuation of a program from 2001. Organized by VesselinPetkov,
AndreisVasy, and Maciej Zworski. ESI cortributed AS 980,000.{,foreign support wasAS 208.000.{
8 ESl-preprints: [1040],[1044],[1048],[1052],[1067],[1068],[1073],[1091].

Random Walks. Continuation of a program from 2001. Organized Vadim Kaimanovich,
Klaus Schmidt and Wolfgang Woess ESI contributed AS 1,091,155., foreign support was
647,750.{. 37 ESl-preprints: [1002],[1003],[1004],[1009],[1010],[1016],[1021],[1022],[1034],
[1043],[1070],[1071],[1127],[1128],[1134][1026], [1051], [1053], [1054], [1058], [1074], [1075],
[1077],[1083],[1085],[1093],[1098],[1101],[1125][1167],[1168], [1169],[1170],[1171],[1172],
[1173],[1174].

Mathematical Cosmology . Continuation of a program from 2001. Organizers: P.C. Aichel-
burg, G.F.R. Ellis, V. Moncrief, J. Wainwright. ESI contributed AS 468.853{, foreign support
was AS 9,000.{. 11 ESl-preprints: [1057],[1117],[1119], [1120], [1122], [1123], [1136], [1137],
[1140],[1141],[11586].

Mathematical Asp ects of String Theory . Continuation of a program from 2001. Orga-
nized by Matthias Blau, Figuera O'Farril, Greens, Albert Schwarz, Helmuth Urbantke. No
visitors in 2001. ESI contributed AS 821,000.{, no foreign support. 18 ESI-preprints: [1087],
[1090],[1096],[1099],[1100],[1102],[1103],[1104],[1106],[1116],[1118],[1126],[1129],[1162],
[1193],[1194],[1195],[1220].

SENIOR FELLO WS and GUESTS via Director's shares

Yurii A. Neretin. January 1 { February 28, 2002. ESI contribution E 9.574,-. ESI preprints
[1124],[1130],[1165],[1262].

Ivan Todorov. ESI cortribution E 10.000,-. ESI preprints: [1131], [1132], [1155], [1242],
[1243].
Invited Scien tists: Bojko Bakalov, Ludmil Hadjiiv anov, Nikolay Mito v Nik olov.
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Shrikrishna G. Dani. ESI cortribution E 10.000,-. ESI-preprints: [1050],[1182],[1191].

Invited Scientists: Yves Guivarch, Michael McCrudden.

Anatoli Vershik. ESI contribution E 6.000,-. [1234],[1254].

Invited Scientists: Anna Erschler, Alexandre Gorb oulski.

He also gave one of the ESI Senior Research Fellows Adv anced Graduate Lectures
Series which were supported by the University of Vienna, on Measure theoretic construc-
tions and their applications in ergodic theory , asymptotics, combinatorics, and
geometry , on Mondays, 15.30-17.30ESI lecture hall October 28, 2002- November 2002.

Ark adi Onishc hik. ESI contribution E 7.500,-. ESI preprint: [1253].

Invited Scien tists: Mikhail Bashkin, Vladimir Gorbatsevich.

He also gave one of the ESI Senior Research Fellows Adv anced Graduate Lectures
Series which were supported by the University of Vienna, on Real Forms and Represen-
tations , on Tuesdygs, 15.30-17.00,ESI lecture hall October 8, 2002 - Decenber 20, 2002. 12
students and faculty were present during the lecture. The lecture will be published as ESI

Lecture Notes.

Content:

1. Complexi cation and real forms of Lie algebras. Real structures (antiin volutions). Conjugate complex
Lie algebras. The casesof semisimple and simple Lie algebras. (Short review)

2. Complex semisimple Lie algebras. Root space decomposition, simple roots, the Weyl group, Weyl cham-
bers. The normal and the compact real forms. The Weyl involution. (Short review)

3. Hermitian geometry in a complex semisimple Lie algebra. Correspondence between real structures and
involutiv e automorphisms.

4. Automorphisms of complex semisimple Lie algebras. The semidirect decomposition of the automorphism
group. The canonical presentation of an involutiv e automorphism. The principal 3-dimensional subalgebra and
the Weyl involution.

5. The Cartan decomposition. Maximal compact subgroups of real semisimple Lie groups, the conjugacy
theorem.

6. The correspondence of real forms under a homomorphism of complex semisimple Lie algebras. A theorem
of Karp elevich.

7. Representations of complex semisimple Lie algebras (short review). Inclusion between real forms, the
index. Bilinear invariants of complex representations.

8. Representations of real semisimple Lie algebras. Conjugate representations. Classi cation of real and
quaternionic representations.

Guests of Jakob Yngv ason. ESI shareE 27.747,85foreign support E 1.125,-. Seethe report
on the program "Quantum “eld theory on curved spacetime' above.

Invited Scien tists: Dmitri Vasilevich, Hans-Jérgen Borchers, Elliott Lieb, Luiz Alb erto Manzoni, Bert
Schroer.

Guests of Klaus Schmidt. ESI shareE 18.665,59 foreign support E 139.550,-. ESI-preprints:
[1125],[1127],[1128],[1134],[1203],[1216],[1256],[1259],[1263],[1264],[1272].

Invited Scientists: Siddhartha Bhattac harya, Geon Ho Choe, Moshe, Eli Glasner, Vadim Kaimano vich,
Robert Langlands, David Masser, Byoung Ki Seo.

Guests of Peter Mic hor. ESI share E 3.650,-, foreign support E 33.750,-. ESI-preprints:
[1138],[1139], [1154],[1166],[1200], [1214],[1225],[1235].

Invited Scientists: Dmitri Alekseevsky, Marc Burger, Krzysztof Galicki, Boris Khesin, Jacques Laskar,
Mark V. Losik, D&nesPetz, Markus P°aum, Andrei Prasolov, Armin Rainer, Shoji Yokura.

Guests of F. Haslinger. ESI-preprints: [1175],[1206],[1210],[1273].
Guests of A. Cap. ESIshareE 1.725,-,foreign support E 150,-. ESl-preprints: [1177],[1178].

Invited Scientists: Rod A. Gover, Jan Slovék, Vladimir Soucek.
Guests of Th. Hofmann-Ostenhof.  ESI-preprints: [1142],[1238],[1240],[1241]
Guests of W. Kummer. ESI-preprints: [1159].
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List of Preprin ts in 2002

We try to keeptrack of the bibliographical data of the published versionsof the preprints {
this is very incomplete and we are trying to update it. The most complete list can always be
found on the ESI serwer http://www.esi.ac.at/ESI-Preprints.html

1116.
1117.

1118.

1119.
1120.

1121.
1122.
1123.
1124.
1125.
1126.
1127.
1128.
1129.
1130.
1131.
1132.
1133.
1134.
1135.
1136.
1137.

1138.
1139.

1140.
1141.

1142.

1143.

1144.

1145.

1146.
1147.

1148.
1149.

1150.

1151.

Alb ert Schwarz, Gauge Theories on Noncommutative Euclidean Spaces (2002), 9 pp..

Piotr Bizoffi, Arth ur Wasserman, On the Existence of Self{Similar Spherically Symmetric Wave Maps
Coupled to Gravity (2002), 15 pp..

Matthias Blau, Jos§ Figueroa-O'F arrill, Christopher Hull, George Papadopoulos, Penrose Limits and
Maximal Supersymmetry (2002), 12 pp..

Marco Bruni, Cristiano Germani, Roy Maartens, Gravitational Collapse on the Brane (2002), 5 pp..
Marco Bruni, Filip e C. Mena, Reza Tavakol, Cosmic No{Hair: Non{Line ar Asymptotic Stability of de
Sitter Universe, Classical Quantum Gravity, 5 pp. (to appear).

Volker Bach, Fr&d#ric Klopp, Heribert Zenk, Mathematic al Analysis of the Photoelectric E®ect (2002), 39
pp..

Christiane Lechner, Jonathan Thorn burg, Sasda Husa, Peter C. Aichelburg, A New Transition between
Discrete and Continuous Self{Similarity in Critic al Gravitational Collapse (2002), 4 pp..

Greg Huey, Reza Tavakol, Robustness of the Quintessence Scenario in Particle Cosmologies, Phys. Rev.
D, 28 pp. (to appear).

Yu.A. Neretin, Action of Overalgebra in Plancherel Decomposition and Shift Operators in Imaginary
Dir ection (2002), 11 pp..

B. KrAn, Growth of Self{Similar Graphs (2002), 14 pp..

Yoshihisa Kitaza wa, Vertex Operators in 1IB Matrix Model (2002), 21 pp..

Siddhartha Bhattac harya, Klaus Schmidt, Homoclinic Points and Isomorphism Rigidity of Algebraic
Z9{A ctions on Zero{Dimensional Compact Abelian Groups (2002), 16 pp..

Siddhartha Bhattac harya, Higher Order Mixing and Rigidity of Algebraic Actions on Compact Abelian
Groups (2002), 12 pp..

llk a Agricola, Connections on Natur ally Reductive Spaces, their Dir ac Operator and Homogeneous Models
in String Theory (2002), 25 pp..

Yurii A. Neretin, A Construction of Finite{Dimensional Faithful Representation of Lie Algebra (2002),
2 pp..

Dimitry Leites, On Unconventional Integrations and Cross Ratio on Supermanifolds (2002), 9 pp..
Dimitry Leites, The Riemann Tensor for Nonholonomic Manifolds (2002), 8 pp..

Nikolai L. Gordeev, Vladimir L. Popov, Automorphism Groups of Finite Dimensional Simple Algebras,
Ann. of Math., 22 pp. (to appear).

Klaus Schmidt, Dispersing Cocycles and Mixing Flows Under Functions, Fund. Math. 173 (2002), 191{
199.

Martin Bojowald, Thomas Strobl, Poisson Geometry in Constrained Systems (2002), 41 pp..

Lars Andersson, Vincent Moncrief, Elliptic{hyp erbolic systems and the Einstein equations (2002), 30 pp..
G.F.R. Ellis, P. McEwan, W. Stoeger, P. Dunsby, Causality in In°ationary Universes with Positive
Spatial Curvatur e (2002), 14 pp..

Roland Berger, Michel Dub ois-Violette, Marc Wambst, Homogeneous Algebras (2002), 24 pp..

Andreas Kriegl, Mark Losik, Peter W. Michor, Tensor Fields and Connections on Holomorphic Orbit
Spaces of Finite Groups (2002), 15 pp..

G. Ellis, Dynamic al Properties of Space of Space{Times (2002), 11 pp..

G.F.R. Ellis, W. Stoeger, P. McEwan, P. Dunsby, Dynamics of In°ationary Universes with Positive
Spatial Curvatur e (2002), 9 pp..

S. Fournais, M. Ho®mann-Ostenhof, T. Ho®mann-Ostenhof, T. Astergaard S¢rensen,On the Regularity
of the Density of Electronic Wavefunctions , Contemp. Math., 7 pp. (to appear).

Giovanni Gallavotti, Fabio Perroni, An Experimental Test of the Local Fluctuation Theorem in Chains
of Weakly Inter acting Anosov Systems (2002), 15 pp..

Giovanni Gallavotti, Large Deviations, Fluctuation Theorem and Onsager{Machlup Theory in Nonequi-
librium Statistic al Mechanics, withdra wn by the author, Not available via anonymous FTP.

Christian Maes, Evgeny Verbitskiy , Large Deviations and a Fluctuation Symmetry for Chaotic Homeo-
morphisms (2002), 14 pp..

Christian Maes, Karel Netoen, Time{R eversal and Entr opy (2002), 38 pp..

E.G.D. Cohen, L. Rondoni, Particles, Maps and Irr eversible Thermo dynamics, Phys. A, 20 pp. (to ap-
pear).

L. Rondoni, G.P. Moarriss, On the Observability of Large Fluctuations (2002), 22 pp..

Elliott H. Lieb, Jakob Yngvason, The Mathematic al Structur e of the Second Law of Thermo dynamics
(2002), 35 pp..

S.G. Dani, Some Two{Step and Three{Step Nilpotent Lie Groups with Small Automorphism Groups
(2002), 14 pp..

L. Rondoni, E.G.D. Cohen, On some Derivations of Irr eversible Thermo dynamics from Dynamic al Sys-
tems Theory (2002), 24 pp..
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Mic hael PrAhofer, Herbert Spohn, Scale Invarianc e of the PNG Droplet and the Airy Process (2002), 29
pp..

Mic hael PrAhofer, Herbert Spohn, Current Fluctuations for the Totally Asymmetric Simple Exclusion
Process (2002), 19 pp..

A. Kriegl, P.W. Michor, Di®erentiable Perturb ation of Unbounded Operators (2002), 6 pp..

N.M Nikolov, I.T. Todorov, Conformal Quantum Field Theory in Two and Four Dimensions (2002), 30
pp..

Hans Ringstrdm, On Gowdy vacuum spacetimes (2002), 27 pp..

E.H. Lieb, R. Seiringer, J.P. Solovej, J. Yngvason, The Ground State of the Bose Gas (2002), 54 pp..

V. Hutson, K. Mischaikow, P. Pol§icik, The Evolution of Dispersal Rates in a Heterogeneous Time-Perio dic
Envir onment (2002), 45 pp..

Mic hael Bordag, Alfred Schar® Goldhab er, Peter van Nieuwenhuizen, Dmitri Vassilevich, Heat Kernels
and Zeta-Function Regularization for the Mass of the Susy Kink (2002), 20 pp..

A. Schinzel, A Property of Polynomials with an Application to Siegel's Lemma, Monatsh. Math. 137
(2002), 239{251.

E. Manstavicius, Models of Stochastic Processesvia Random Permutations (2002), 14 pp..

Florin Belgun, Andrei Moroian u, Uwe Semmelmann, Symmetries of Contact Metric Manifolds (2002), 14
pp..

Elliott H. Lieb, Robert Seiringer, Jakob Yngvason, Poincar® Inequalities in Punctur ed Domains (2002),
11 pp..

Elliott H. Lieb, Robert Seiringer, Jakob Yngvason, Supercuidity in Dilute Trapped Bose Gases (2002), 6
pp..

Yu.A. Neretin, Beta{lnte grals and Finite Orthogonal Systems of Wilson Polynomials (2002), 18 pp..
Mark Losik, Peter W. Michor, Vladimir L. Popov, Invariant Tensor Fields and Orbit Varieties for Finite
Algebraic Transformation Groups (2002), 27 pp..

Laurent Bartholdi, Rostislav Grigorc huk, Volodymyr Nekrashevych, From Fractal Groups to Fractal Sets
(2002), 94 pp..

Thierry Coulhon, Alexander Grigor'y an, Pointwise Estimates for Transition Probabilities of Random
Walks on In'nite  Graphs (2002), 16 pp..

Vadim A. Kaimano vich, Random Walks on Sierpi fiski Graphs: Hyperbolicity and Stochastic Homogeniza-
tion (2002), 39 pp..

Andrzej Lasota, Jfizef Myjak, Fractals, Multifunctions and Markov Operators (2002), 14 pp..

Mic hel Mendpgs France, Ahmed Sebbar, In'nite Chains of Springs and Masses (2002), 13 pp..

Volker Metz, Self{Similar Fractals and Self{Similar Energies (2002), 16 pp..

Klaus Scheicher, JArg M. Thuswaldner, Neighbours of Self{A+ne Tiles in Lattice Tilings (2002), 22 pp..
Elmar Teu®, On the Hausdor® Dimension of the Sierpifiski Gasket with respect to the Harmonic Metric
(2002), 7 pp..

Friedric h Haslinger, Schradinger Operators with Magnetic Fields and the Canonical Solution Operator to
@ (2002), 5 pp..

Mic hael Blank, Ergodic Properties of a Simple Deterministic Tratc Flow Model Re(al)visite d (2002), 20
pp..

Andreas Cap, A. Rod Gover, Standard Tractors and the Conformal Ambient Metric Construction (2002),
26 pp..

A. Rod Gover, Lawrence J. Peterson, Conformal ly Invariant Powers of the Laplacian, Q{Curvatur e, and
Tractor Calculus, Comm. Math. Phys., 42 pp. (to appear).

Mic hel Bauer, Denis Bernard, SLE. Growth Processesand Conformal Field Theories (2002), 6 pp..

Mic hel Bauer, Denis Bernard, Maximal Entr opy Random Networks with Given Degree Distribution (2002),
22 pp..

Antonio Celani, Massimo Cencini, Andrea Mazzino, Massimo Vergassola, Active vs Passive Scalar Tur-
bulence (2002), 5 pp..

S.G. Dani, Klaus Schmidt, Atnely Innitely Divisible Distributions and the Embedding Problem (2002),
14 pp..

Romeo Brunetti, Klaus Fredenhagen, Remarks on Time{Ener gy Uncertainty Relations (2002), 9 pp..
Christian Mauduit, JoAl Rivat, Andrfhas SfrkAzy, Construction of Pseudorandom Binary Sequences using
Additive Characters (2002), 12 pp..

Bert Schroer, Lightfr ont Holography and Area Density of Entr opy Associated with Quantum Localization
on a Wedge{Horizon (2002), 25 pp..

Lucio Fassarella, Bert Schroer, Wigner Particle Theory and Local Quantum Physics (2002), 54 pp..
Fr@d®rique Bassino, Helmut Prodinger, (g,£){Numer ation Systems with Missing Digits (2002), 11 pp..
Ko Honda, Wiliam H. Kazez, Gordana Mati §, On the Gabai{Eliashb erg{Thurston Theorem (2002), 10
pp..

Ko Honda, Wililam H. Kazez, Gordana Mati §, Tight Contact Structur es on Fibered Hyperbolic 3{
Manifolds (2002), 41 pp..

Krzysztof Gawedzki, Soluble Models of Turbulent Advection (2002), 23 pp..

S.G. Dani, M. McCrudden, S. Walker, On the Embedding Problem for Innitely Divisible Distributions
on Certain Lie Groups with Toral Center (2002), 11 pp..

Krzysztof Gawedzki, WZW branes and gerbes (2002), 54 pp..



30

1193.
1194.

1195.

1196.
1197.

1198.
1199.
1200.
1201.
1202.
1203.

1204.
1205.

1206.
1207.
1208.
1209.
1210.
1211.
1212.
1213.
1214.
1215.

1216.
1217.

1218.
12109.
1220.
1221.
1222.
1223.

1224.

1225.
1226.

1227.
1228.
1229.
1230.
1231.
1232.

1233.

1234.
1235.

Scientific  repor t 2002

Andreas Recknagel, Permutation Branes (2002), 26 pp..

Jos® Figueroa-O'F arrill, Joan Sim$n, Supersymmetric Kaluza{Klein Reductions of M2 and M5-branes
(2002), 79 pp..

Jos® Figueroa-O'F arrill, Joan Sim®n, Supersymmetric Kaluza{Klein Reductions of M-waves and MKK-
monopoles (2002), 36 pp..

fanna &. Flanagan, Quantum Inequalities in Two Dimensional Curved Spacetimes (2002), 5 pp..

Alb ert C. Fannjiang, Richardson's Laws for Relative Dispersion in Colored-Noise Flows with Kolmo gorov-
type Spectra (2002), 18 pp..

Jorge Pullin, Canonical Quantization of General Relativity: the Last 18 Years in a Nutshell (2002), 13
pp..

Alejandro Perez, Spin Foam Models for Quantum Gravity (2002), 66 pp..

Alexander A. Kly achko, Coherent states, Entanglement, and Geometric Invariant Theory (2002), 21 pp..
Martin Markl, A resolution (minimal model) of the PROP for bialgebras (2002), 20 pp..

L.H. Ford, Adam D. Helfer, Thomas A. Roman, Spatial ly Averaged Quantum Inequalities do not Exist in
Four-Dimensional Spacetime (2002), 13 pp..

Bernhard Kr&n, Elmar Teu°, Asymptotics of the Transition Probabilities of the Simple Random Walk on
Self{Similar Graphs (2002), 20 pp..

Stefan Hollands, Robert M. Wald, On the Renormalization Group in Curved Spacetime (2002), 45 pp..
Christopher J. Fewster, Thomas A. Roman, Null Energy Conditions in Quantum Field Theory (2002),
20 pp..

Georg Schneider, Compactness of the Solution Operator to @on the Fock{Space in Several Dimensions
(2002), 18 pp..

Moulay{T ahar Benameur, Victor Nistor, Residues and Homology for Pseudodi®erential Operators on
Foliations (2002), 26 pp..

Mic hael Déitsch, Karl-Henning Rehren, Generalized Free Fields and the AAS{CFT Corr espondence (2002),
25 pp..

Mic hael Kunzinger, Gerhard Rein, Roland Steinbauer, Gerald Tesdl, Global Weak Solutions of the Rel-
ativistic Vlasov{Klein{Gor don System (2002), 11 pp..

Georg Schneider, A Solution Formula to @Using the Bergman{Pr ojection (2002), 13 pp..

Paul A. Schweitzer, Pawel&. Walczak, Prescribing Mean Curvatur e Vectors for Foliations (2002), 17 pp..
Marius Crainic, Rui Loja Fernandes, Inte grability of Poisson Brackets (2002), 45 pp..

J8rémie Bec, Konstantin Khanin, Forced Burgers Equation in an Unbounded Domain (2002), 10 pp..
Andreas Kriegl, Mark Losik, Peter W. Michor, Choosing roots of polynomials smoothly Il (2002), 5 pp..
T. Jacobson, S. Lib erati, D. Mattingly, Threshold E®ects and Planck Scale Lorentz Violation: Combined
Constraints from High Energy Astr ophysics (2002), 34 pp..

D.W. Masser, Mixing and Linear Equations over Groups in Positive Characteristic (2002), 23 pp..
Harald Grosse, Christian W. Rupp, Alexander Strohmaier, Fuzzy Line Bund les, the Chern Character and
Topological Charges over the Fuzzy Sphere (2002), 13 pp..

Nikita Sidorov, Boris Solomyak, Spectra of Bernoul li Convolutions as Multipliers in LP on the Circle
(2002), 18 pp..

Vincent Cavalier, Daniel Lehmann, Marcio G. Soares, Classes de Chern Virtuel les des Ensembles Analy-
tiques et Applic ations, temp orarily withdra wn by the authors, Not available via anonymous FTP.

Eli Hawkins, Giovanni Landi, Fredholm Modules for Quantum Euclidean Spheres (2002), 23 pp..

Jouko Mickelsson, Gerbes, (Twiste d) K{the ory, and the Supersymmetric WZW Model (2002), 15 pp..
Jerzy J. Konderak, Robert A. Wolak, Transversally Harmonic Maps Between Manifolds with Riemannian
Foliations (2002), 29 pp..

Erik Guentner, Jerome Kamink er, Exactness and Uniform Embeddability of Discrete Groups (2002), 18
pp..

Yann Brenier, Remarks on the Derivation of the Hydrostatic Euler Equations, Bull. Soc. Math. France,
12 pp. (to appear).

Shoji Yokura, Semi{Bivariant Chern Classes (2002), 14 pp..

Yi Liao, Klaus Sibold, Spectral Representation and Dispersion Relations in Field Theory on Noncommu-
tative Space (2002), 15 pp..

Ernesto Lup ercio, Bernardo Urib e, Inertia Orbifolds, Con gur ation Spaces and the Ghost Loop Space
(2002), 19 pp..

Ernesto Lup ercio, Bernardo Urib e, Loop Groupoids, Gerbes, and Twisted Sectors on Orbifolds (2002), 23
pp..

Ernesto Lup ercio, Bernardo Urib e, Deligne Cohomology for Orbifolds, Discrete Torsion and B{Fields
(2002), 15 pp..

E. Aurell, D. Fanelli, S.N. Gurbato v, A.Y u. Moshkov, The Inner Structur e of Zeldovich' Pancakes (2002),
19 pp..

Martin Schlichenmaier, Higher Genus Atne Algebras of Krichever { Novikov Type (2002), 35 pp..

H. Grosse, M. Kornexl, The Landau-Problem on the p{Deforme d Two{T orus (2002), 14 pp..

Abhay Ashtekar, Jerzy Lewandowski, Hanno Sahlmann, Polymer and Fock Representations for a Scalar
Field (2002), 13 pp..

A.M. Vershik, Random and Universal Metric Spaces, Dokl. Akad. Nauk, 31 pp. (to appear).

Johanna Michor, Gerald Tesdl, Reconstructing Jacobi Matric es from Thr ee Spectra (2002), 4 pp..



1236.

1237.
1238.

1239.
1240.

1241.

1242.
1243.

1244,

1245.
1246.

1247.
1248.

1249.

1250.

1251.

1252.

1253.

1254.

1255.

1256.

1257.

1258.

1259.
1260.

1261.

1262.

1263.

1264.

1265.

1266.

1267.

1268.

1269
1270

ESI 31

Dirk Kreimer, New Mathematic al Structur es in Renormalizable Quantum Field Theories, Ann. Physics,
26 pp. (to appear).

Thomas Schiédcker, Forces from Connes' Geometry (2002), 76 pp..

B. Hel®er, T. Ho®mann-Ostenhof, N. Nadirashvili, Periodic Schrédinger Operators and Aharonov Bohm
Hamiltonians (2002), 24 pp..

Karl-Georg Schlesinger, A Universal Symmetry Structur e in Open String Theory (2002), 18 pp..

B. Hel®er, T. Ho®mann-Ostenhof, Spectral Theory for Periodic Schrddinger Operators with Re°ection
Symmetries (2002), 38 pp..

S. Fournais, M. Ho®mann-Ostenhof, T. Ho®mann-Ostenhof, T. Astergaard S¢rensen, Analyticity of the
Density of Electronic Wavefunctions (2002), 19 pp..

P. Furlan, L.K. Hadjiiv anov, I.T. Todorov, Chiral Zero Modes of the SU(n) WZNW model (2002), 29 pp..
N.M. Nikolov, Ya.S. Stanev, I.T. Todorov, Global Conformal Invarianc e and Bilo cal Fields with Rational
Corr elation Functions (2002), 13 pp..

Marius Mitrea, Victor Nistor, Boundary Value Problems and Layer Potentials on Manifolds with Cylin-
drical Ends (2002), 36 pp..

Izu Vaisman, Lagrange Geometry on Tangent Manifolds (2002), 30 pp..

Mic hael Détsch, Klaus Fredenhagen, The Master Ward Identity and Generalized Schwinger{Dyson Equa-
tion in Classical Field Theory (2002), 55 pp..

Mic hael Baake, Uwe Grimm, Combinatorial Problems of (Quasi-)Crystal lography (2002), 12 pp..

Abhay Ashtekar, Stephen Fairhurst, Joshua L. Willis, Quantum Gravity, Shadow States, and Quantum
Mechanics (2002), 35 pp..

Jacek Brodzki, Moulay-Tahar Benameur, Victor Nistor, Cyclic Homology and Pseudodi®erential Opera-
tors, a Survey (2002), 21 pp..

Uwe Grimm, Michael Schreiber, Energy Spectra and Eigenstates of Quasiperiodic Tight{Binding Hamil-
tonians (2002), 27 pp..

Asao Arai, Hiroyuki Kawano, Enhanced Binding in a General Class of Quantum Field Models (2002), 35
pp..

Kai Cieliebak, Viktor L. Ginzburg, Ely Kerman, Periodic Orbits near Symplectic Submanifolds (2002),
21 pp..

V. Gorbatsevich, About Existence and Non{Existenc e of Latticesin some Solvable Lie Groups (2002), 11
pp..

A.M. Vershik, Some Remarks about Pairs of Dynamic al Systems and Strange Factor-R epresentations of
Type q1 (2002), 13 pp..

Mic hael Baake, Daniel Lenz, Dynamic al Systems on Translation Bounded Measures: Pure Point Dynam-
ical and Di®r action Spectra (2002), 24 pp..

Jan Bruinier, UIf Kdéhn, Integrals of Automorphic Greens Functions Associated to Heegner Divisors
(2002), 36 pp..

Mic hael Baake, Uwe Grimm, Bravais Colourings of Planar Modules with N{F old Symmetry (2002), 14
pp..

Edwin Langmann, Inter acting Fermions on Noncommutative Spaces: Exactly Solvable Quantum Field
Theories in 2n + 1 Dimensions (2002), 23 pp..

J.-P. Labesse,Stable twisted trace formula: elliptic terms (2002), 48 pp..

M. Baake, R.V. Moody, C. Richard, B. Sing, Which Distributions of Matter Di®ract? { Some Answers
(2002), 21 pp..

Oliv er Redner, Discr etization of Continuum{of{A Ileles Models (2002), 21 pp..

Preprin ts until February 2003

Yu. A. Neretin, Rayleigh Triangles and Non{Matrix Interp olation of Matrix Betaf{Ilnte grals (2003), 28
pp..

Volker Heiermann, D®composition spectrale et reprfisentations sp$ciales d'un groupe r@ductif p-adique
(2003), 74 pp..

Siegfried BAcherer, Masaaki Furusawa, Rainer Schulze-Pillot, On the Global Gross{Prasad conjectur e for
Yoshida Liftings (2003), 30 pp..

Matthias Birkner, Jos§ Alfredo L%pez-Mimbela, Anton Wakolbinger, Comparison Results and Steady
States for the Fujita Equation with Fractional Laplacian (2003), 17 pp..

Steven B. Bradlow, Oscar Garcia-Prada, Peter B. Gothen, Surface Group Representations and U(p,q){
Higgs bundles (2003), 44 pp..

Steven B. Bradlow, Oscar Garcia-Prada, Peter B. Gothen, Moduli Spaces of Holomorphic Triples over
Compact Riemann Surfaces (2003), 44 pp..

Luis Alvarez{C¥nsul, Oscar Garcffa{Prada, Hitchin{fKob ayashi Corr espondence, Quivers, and Vortic es
(2003), 28 pp..

. G. Gallavotti, Nonequilibrium thermodynamics ? (2003), 7 pp..

. A. Ayadi, H. Marzougui, Dynamique des sous-groupes de GL(n,R) sur R" (2003), 24 pp..



32 Scientific  repor t 2002

1271. Gaetano Fiore, Decoupling of Tensor factors in Cross Product and Braided Tensor Product Algebras
(2003), 7 pp..

1272. Jikgen Rohlfs, Birgit Speh, Pseudo{Eisenstein Forms and Cohomology of Arithmetic Groups Il (2003),
24 pp..

1273. G@bor Francsics, Peter D. Lax, A Fundamental Domain for the Picard Modular Group in C2 (2003), 18
pp..

1274. Martin  Willensdorfer, Reinhard Bérger, The Two{L ocus Model of Gaussian Stabilizing Selection (2003),
37 pp..

1275. Christoph Richard, Dense Dir ac Combs in Euclidean Space with Pure Point Di®raction (2003), 18 pp..

1276. Marie-Line Chabanol, Jean Duchon, Markovian solutions of inviscid Burgers equation (2003), 8 pp..

1277. Hans-Otto Georgii, Ellen Baake, Supercritic al Multityp e Branching Processesin Continuous Time: the
Ancestral Types of Typical Individuals (2003), 21 pp..

1278. Bernd Ammann, Robert Lauter, Victor Nistor, Pseudodi®erential Operators on Manifolds with a Lie
Structur e at Innity  (2003), 25 pp..

1279. Michael Baake, Uwe Grimm, A Note on Shelling (2003), 15 pp..

List of seminars and collo quia outside of conferences

E. Glasner: Quasi-factors of positive entropy dynamical systems, 01 24

H. Schlickewei: Applications of diophantine approximations to diophantine equations, 03 18

A. van der Poorten: Regulators of quadratic number "elds, contin ued fractions and torsion on hyperelliptic
curves, 03 22

D. Masser: Some counting problems for algebraic points, 03 22

H. Sahlickewei: Gap principles in diophantine approximations, 03 22

G. Wistholz: Diophantine Appro ximation in projektiv e spaces, 04 08

R. Tijdeman: Multi-dimensional versions of a theorem of Fine and Wilf and a formula of Sylvester, 04 08

S. Stepanov: t.b.a, 04 08

A. van der Poorten: Non-periodic contin ued fractions of formal power seriesand pseudo-elliptic integrals, 04
09

D. Berend: Some substitution sequencesin number theory, 04 09

|. Katai: Generalized number systems, 04 09

J. Allouc he: Functions that are both p- and g-additiv e or multiplicativ e, 04 09

P. Liardet: Dynamical properties of redundant numeration systems, 04 09

E. Manstavicius: Analytic and probabilistic problems of combinatorial structures, 04 10

J. Kubilius: On some inequalities in the probabilistic number theory , 04 10

A. Pethoe: On CNS polynomials , 04 11

A. Schinzel: On power residues, 04 11

E. Hermann: Computing all S-integral solutions in a family of two simultaneous Pell equations , 04 11

G. Hanrot: The Diophantine equation Xxnl—'ll =y4,0411

K. Gyoery: Distribution of solutions of decomposable form equations, 04 11

M. Bennett: Products of consecutive integers, 04 11

S. Dani: Actions on Lie groups by automorphism groups: ergodic theory and dynamics, 04 15

A. Schinzel: A theorem on polynomials with an application to Siegel's Lemma , 04 19

K. Gyoery: Almost perfect powers in products of consecutive terms of arithmetic progressions, 04 19

W. Schmidt: Some exponential diophantine equations, 04 19

Y. Bilu: Sprindzhuk's theorem is easy, 04 19

C. Kratten thaler: Enumeration of rhombus tilings, plane partitions, and alternating sign matrices - a survey,
04 29

B. Kr@n: Quasi-isometries and metric ends of graphs, 05 06

S. Bhattac harya: Rigidit y properties of algebraic Z 9-actions, 05 13

M. McCrudden: Embedding innitely divisible probabilities on the walnut, 05 16

N. Masmoudi: Ergodic Theory of In'nite Dimensional Systems with application to Navier Stokes system, 05
17

L. Ca®arelli: A Clay Institute Millenium Prize Problem: Existence and Smoothness of the Navier-Stok es
Equations, 05 23

L. Ca®arelli: A Clay Institute Millenium Prize Problem: Existence and Smoothness of the Navier-Stok es
Equations, 05 23

N. Masmoudi: Homogenization of compressible Navier-Stok es and derivation of the porous media equation, 05
23

T. Kamae: Structure of nite Sturmian words and diophantine approximation, 05 24

C. Giraud: Burgers turbulence and its evolution in one dimension, 05 27

J. Bec: Hyperbolicity and statistics in forced Burgers turbulence , 05 27

S. Dani: The embedding problem for probabilit y measureson the walnut, 05 27

Y. Brenier: The Monge-Amp ere equation (lecture 1), 05 27



TIOZIZTO<KCOMEIM< C

(e

> 2070

ZM>0>OPOP<ZTHAZMEIMD

A.
V.

IIIMP<ZCOPPP<TVZIAACSSZ

ESI 33

Sobolevski: Reconstruction of the primordial Univ erse: Implementation of the reconstruction hyp othesis,
cyclic monotonicit y, mass transp ortation and the assignmert problem, 05 28

. Frisch: Reconstruction of the primordial Univ erse: cosmological background, from the Burgers/adhesion

model to the Monge-Amp ere equation, 05 28

. Brenier: The Monge-Amp ere equation (lecture 2), 05 28

. Aurell:  Burgers equation and the dynamics of strati ed self-gravitating particles , 05 29
. Blank: Dynamics of traxc jams, 05 29

. Van den Eijnden: Dissipation and Anomaly, 05 30

Eyink: An Historical Account of Onsager's Dissipation Anomaly, 05 30
Duchon: Dissipation in weak Euler and Burger solutions, 05 30
Sinai: Quasi-linear approcimations of the 3d Navier-Stok es, 05 30

. Vassilicos: Lagrangian prop erties of Kinematic Simulations and their relation to Eulerian statistics, 05 31
. Jensen: Pulses in the Parisi contin uum shell equations, 05 31

. Dadarlat: Groups, group actions and approximately Tnite dimensional algebras, 06 03

. Eyink: On the joint cascadeof energy and helicity, 06 04

. Langlands: Einfuehrung in die allgemeine Theorie der automorphen Formen mit einem neuen analytisc hen

Ansatz, 06 05

. Langlands: Die Spurformel und ihre Rolle in der Theorie der automorphen Formen Teil I, 06 06

. Frisch: Extension to more than one dimension of the polar decomposition for viscores Burgers equation, 06
06

. Langlands: Die Spurformel und ihre Rolle in der Theorie der automorphen Formen Teil |1, 06 07

. Langlands: Die Spurformel und ihre Rolle in der Theorie der automorphen Formen Teil 11, 06 08

. Bufetov: Teichmiller °ow and interval exchange transformations (after Veed, Zorich, Kontsewich and

Forni), 06 10

. Constantin: Remarks on rotating °uid turbulence , 06 11

. Leveque: A model of rapidly depleted energy cascadein three-dimensional Navier-Stok es turbulence, 06 12
. Chertk ov: Decay of scalar turbulence revisited, 06 12

. Wilczek: QCD at High Density: Recent Developments, 06 13

Masmoudi: Existence and unigueness of invariant measuresfort the Navier-Stok es equations, 06 13

. Komorowski: On the superdi®usive behavior of passive tracer with a Gaussian drift, 06 13
. Chertk ov: Acceleration of di®usion-limited chemical reaction by chaotic mixing, 06 17

Steinberg: Mixing by polymers, 06 17

Fannjiang : Noise Induced Dissipation in Discrete Time Dynamical Systems, 06 18
Lohse: Convection day, 06 18

Newell: First part of a mini-course on Wave Turbulence, 06 19

Papanicolaou: Scaling limits for the random Schroedinger equation, 06 19

Pumir: Statistical geometry in turbulence, 06 20

. Cilib erto: Analogies and di®erencesof crack formation with critical phenomena, 06 20

Newell: Second part of a mini-course on Wave Turbulence, 06 21

. Brownawell: A sharp Liouville-Lo jasiewicz inequality , 06 21
. Smorodinsky: Asymptotic independence prop erties. Tw o ways of coding a stationary processfrom an i.i.d.

process,06 21

. Sidorov: The realm of beta-expansions , 06 21

. Chen: Upper bounds in discrepancy theory , 06 21

. Philipp: Metric theorems for discrepancies and distribution measures of sequencesn k omega, 06 21
. Biferale: Anisotropic turbulence, 06 24

Mo®att: Magneto-hydro dynamic turbulence: a brief review, 06 25
Mo®att: Magnetostrophic turbulence in the Earth's liquid core, 06 26
Nowak: Computational and Evolutionary Aspects of Language, 06 26

. Mark owich: Entropy dissipation methods for di®usive systems, 06 27

Le Jan and Olivier Raimond: Flows, coalescenceand noise , 06 27
Baker: Diophantine analysis and transcendence theory: solving famous problems , 06 28

. Shnirelman: Invers cascadesolutions of 2D incompressible Euler equations , 06 28
. Shnirelman: Inverse cascade solutions of 2D incompressible Euler equations, 06 28

Baxa: Extremal values of contin uant and transcendence of certain contin ued fractions, 07 01
Allouc he: About a sequenceof Kim berling, 07 01

. Antonov: Renormalization group and anomalous scaling in a model of passive scalar advection, 07 01

Berth §: Substitutions and arithmetical properties of Kronecker sequences,07 01
Celani: Activ e versus passive scalar turbulence, 07 02

Fouvry: Some questions about Klo osterman sums, 07 02

Diamond: An example of Beurling Primes with large oscillation, 07 02

Hwang: A re ned method of moments and its applications, 07 02

. Prodinger: Exact and asymptotic enumeration problems arising from analysing algorith, 07 02
W.

Philipp: Pair correlations and U- statistical for sequencesny! and sequencesof independent random vari-
ables, 07 02

Vulpiani: Front propagation in stirring media, 07 03

Zakharov: Bose condensation in wind-driv en sea, 07 03



34 Scientific  repor t 2002

A. Sarkézy: Constructions of nite pseudorandom binary sequences, 07 04

B. Hasselblatt: Fractal dimension computed from stable and unstable slices, 07 04

B. Solomyak: Fractals related to digit expansions in the complex plane, 07 04

J. Schmeling: Zero entropy systems and Diophantine approximation , 07 04

M. Levin: On completely uniformly distributed double sequencesand pseudorandom double, 07 04

N. Sidorov: Beta-subexpansions and binary digital channels, 07 04

S. Nazarenko: Intermittency and scale separation in turbulence, 07 04

V. Hakulinen: Degenerate elliptic operators in passive advection, 07 04

J. Rivat: Computational aspects of pseudorandom binary sequences,07 05

M. Waldschmidt: Syntaxic identities among harmonic series and automata, 07 05

P. Liardet: Asymptotics of automatic random walks in random scenery, 07 05

T. Dombre: Instantons and intermittency in 1D-cascade models of developed turbulence, 07 05

G. Falkovich: Acceleration of rain start by cloud turbulence, 07 08

B. Schroer: Lightfront holography and transv erse area density of wedge-asseiated localization entropy, 07 09

V. Zakharov: Quasi twodimensional hydrodynamics, 07 09

E. Villermaux: Mixing as an aggregation process,07 10

T. Jacobson: The trans-Planc kian question for Hawking radiation and cosmology, 07 10

L. Ford: Constraints on Negative Energy Densities in Quantum Field Theory, 07 11

P. Olla: Fokker-Planck equation formalism for random velocity “elds, 07 11

P. Muratore-Ginannesc hi: Path integration over closed loops and Gutzwiller's trace formula, 07 12

W. Junker: An Intro duction to Microlo cal Analysis and Quantum Field Theory in Curved Spacetime, 07 12

C. Fewster: Three Perspectives on Quantum Inequalities, 07 15

K. Honda: Tight contact structures and taut foliations |, 07 16

T. Roman: Constraints on Spatial Distributions of Negative Energy, 07 16

S. Hollands: An Intro duction to Quantum Field Theory in Curved Spacetimes |: The Basic Problems, 07 17

G. Choe: Computer simulations with very many signi can t digits in ergodic theory, 07 18

G. Matic: Tight contact structures and taut foliations I, 07 18

K. Fredenhagen: An Intro duction to Quantum Field Theory in Curved Spacetimes |I: The Epstein-Glaser Ap-
proach, 07 18

W. Kazez: Tight contact structures and taut foliations I[I1, 07 18

B. Unruh: Black Hole Analogs, 07 19

R. Verch: An Intro duction to Interacting Quantum Field Theory in Curved Spacetime Il1: The Role of Gen-
eral Covariance, 07 22

R. Verch: An Introduction to Interacting Quantum Field Theory in Curved Spacetime I1l: The Role of Gen-
eral Covariance, 07 22

B. Khesin: Orbits of the Virasoro group and bihamiltonian systems, 07 23

H. Marzougui: Foliations of codimension greater than one: a structure theorem, 07 23

P. Walczak: Dynamics of foliations 1, 07 23

S. Hollands: An Intro duction to Interacting Quantum Field Theory in Curved Spacetime IV: Handling the

Finite Renormalization Ambiguities, 07 24

A. lonescu: Skew-symmetric frames { examples and comments, 07 25

I. Nik olaev: Geodesic laminations and noncommutativ e geometry |, 07 25

P. Walczak: Dynamics of foliations 11, 07 25

R. Verch: Mathematical Aspects of Some Recent Developments in Quantum Field Theory on Curved Space-
times, 07 26

J. FrAhlich: The KMS condition, 07 29

J. Solovej: The Matter of Instabilit y, 07 29

J. Yngvason: Elliott Lieb's Contributions to Mathematical Physics, 07 29

R. Seiringer: Proof of Bose-Einstein Condensation for Dilute Trapped Gases, 07 29

D. Szasz: Hard Ball Systems and the Lorentz Process,07 30

H. Siedentop: The Hartree-F ock Equations of the Relativistic Electron-P ositron Field, 07 30

I. Nik olaev: Geodesic laminations and noncommutativ e geometry I1, 07 30

J. Lewandowski: Intro duction to Quantum Geometry, 07 30

K. Hepp: On the Continuum Limit in the Lovely Happy Laser, 07 30

M. Aizenmann: On the Spectral and Dynamical Prop erties of SchrAdinger Operators with Random Poten-

tials, 07 30

M. Czarnecki: Boundary embedding of Hadamard foliations of H n, 07 30

M. Loss: A Bound on Binding Energies and Mass Renormalization in some Models of Quantum Electro dy-
namics, 07 30

. Choquard: New Results in the Theory of One-Dimensional Conservativ e Liquids, 07 30

. Fenley: 3-manifolds, group actions and laminations, 07 30

. Jancovici: Two-Dimensional Coulomb Systems: A Minireview of Exact Results , 08 01

. Flanagan: Quantum Inequalities on 2-Dimensional Spacetimes, 08 01

. Yau: Classi cation of Asymptotic Dynamics for Nonlinear SchrAdinger Equations with Small Initial Data |,
08 01

. Chayes: Phase Transitions in Combinatorial Optimization , 08 01

Im®WT

(&



<

DCOWIW®IC &Mmp > <

CHARSMAP<T

I>»0N0OZ<“

oz

WPOPVZCPPOICIMUNIZIICCC>UE

ESI 35

. Schweitzer: A generalization of Novikov's theorem on the existence of Reeb components for codimension

one foliations, 08 01

. McCann: Fast-Di®usion to Self-Similarit y: Complete Spectrum, Long-Time Asymptotics and Numerology,

08 01

. Mitsumatsu: On the self-intersections of compact leaves and transv erse euler classesof measured foliations

I, 08 01

. Mitsumatsu: On the self-intersections of compact leaves and transv erse euler classesof measured foliations

11, 08 01

. Sinai: (3x+1) and Other Number-Theoretic Dynamical Systems, 08 01

Ja®e: Twisting Supersymmetry, 08 02

Perez: Spin Foam Quantization of Gravity: A Finite Model, 08 02

Carlen: A Spherical analog of the Sharp Young's inequality and Related Topics, 08 02

Lebowitz: Stationary Nonequilibrium States and the Continuing Quest for a Proof of Fourier's Law, 08 02
Erdos: Derivation of the Nonlinear SchrAdinger equation from a Many Body Coulomb System, 08 02
Benguria: Speed of propagation of Travelling Fronts for Reaction-Di®usion Equations, 08 02

Unruh: Circular Acceleration, Acceleration Radiation, and Electron Thermometers, 08 05

Wald: The present Status of Quantum Field Theory in Curved Spacetime, 08 05

Khesin: De ning a holomorphic linking number: the Stokesformula vs. Cauchy residue formula, 08 06
Fewster: Quantum Inequalities: Restriction on Negative Energy Densities in QFT, 08 06

. Buchholz: Local Equilibrium, Hot Bangs, and the Arrow of Time in Relativistic Quantum Field Theory, 08

06
Brown: Some applications of double groupoids, 08 06

. Ginzburg: A C 2-smooth counterexample to the Hamiltonian Seifert Conjecture in R 4, 08 06
. Ashtekar: Quantum Geometry and its Applications: An Overview, 08 07

Fredenhagen: Canonical Formalism Without a Space/Time Splitting, 08 07
Vogt: Tangential Lusternik-Shnirelman category of foliations, 08 08
Huebschmann: Quasi Lie-Rinehart structures and foliations, 08 08

Rehren: A Comment on the 'Dual Field' in the AdS-CFT Correspondence, 08 08

. Thiemann: Towards the Quantum Einstein Equations, 08 08
. Tsuboi: Regular projectively Anosov °ows, 08 08
. Yngvason: On the Equivalence of Modular Covariance and Lorentz Invariance for Generalized Free Fields,

08 09

. Bojowald: Loop Quantum Cosmology, 08 09
. Guido: Modular Localiztion, Dethermalization and the dS-CFT Correspondence, 08 12
. lozzi: Vanishing theorems for the cohomplogy of some amenable foliations, 08 13

Konderak: Foliations on a pseudo-Riemannian manifold with a compatible almost product structure, 08 13
Pullin: Consistent Lattice Quantum Gravity, 08 13

. Conlon: Foliation conesand related questions I, 08 13

Wald: Remarks on In°ation, 08 13

. Badura: Growth typesof leaves, 08 14
. Wolak: Geometric structures on foliated manifolds, 08 14
. Fairhurst: Shadow States in Quantum Gravity, 08 14

Blachowska: Modulus of foliation, 08 15

Blanc: Construction of mixed minimal foliated spaces,08 15
Sahlmann: QFT on Quantum Geometry, 08 15

Conlon: Foliation conesand related questions Il, 08 15

. Pfenning: Quantum Inequalities for Spin One Fields, 08 16
. Hollands: On the Renormalization Group in curved Spacetime, 08 20
. Goncharov: Motivic iterated integrals and noncommutativ e geometry 1, 08 28

Goncharov: Motivic iterated integrals and noncommutativ e geometry 11, 08 28
Stashe®: Intro duction to operads for physicists, 08 29

. Markl: Deformations of algebras over operads and PROPs, 08 30

. Holtk amp: Trees, Hopf algebras, and formal group laws over operads, 08 30

. Dzhumadil'daev: Trees algebras, Novikov algebras, identities and N-commutators, 09 02
. Shnider: Tensor Products of A-I'nit y-algebras, 09 02

. Hae’iger: Closed geodesics on orbifolds, 09 03

Kouzmanova: Program: J.S. Bach: Partita No. 2, d minor, BMV 1004 S. Proko ev: Sonata for Violin
Solo, op. 115, 09 03
Loday: Breaking asscciativit y, 09 03

. P°aum: Homology theories for algebras of Whitney functions, 09 03

. Kreimer: Dyson-Schwinger equations, operads and factorization |, 09 04

. Weinzierl: From nested sums to two-loop integrals, 09 04

. Connes: Cyclic Cohomology, Quantum group Symmetries and the Local Index Formula for SUqg(2), 09 05

. Moscovici: The noncommutativ e approach in transv erse geometry |: The hypoelliptic spectral triple and its

index class, 09 05

. Dubois-Violette: Yang-Mills Algebras, 09 05

Kreimer: Dyson-Schwinger equations, operads and factorization 11, 09 06



36 Scientific  repor t 2002

H. Gangl: Rooted trees, multiple polylogarithms and algebraic cycles, 09 06

P. Cartier: Galois theory of di®erential equations and polylogarithms, 09 06

B. Dubrovin: Local normal forms of integrable PDEs and \quan tized" Riemann - Hilb ert problem, 09 09

D. Lehmann: Normal and tangential virtual Chern classesfor analytic complex sets, 09 09

H. Moscovici: The noncommutativ e approach in transv erse geometry |1: The Hopf algebra of transv erse di®er-
ential operators and its Hopf cyclic cohomology, 09 10

N. Higson: Some Remarks on the Connes-Moscovici Index Theorem, 09 10

R. Bott: Moment maps and their generalizations |, 09 10

H. Moscovici: The noncommutativ e approach in transv erse geometry |Il: Towards transv erse geometry over
number “elds, 09 12

M. Crainic: Foliation groupoids and cohomology, 09 12

J. Kamink er: Index theory on foliated spacesand the gap labeling theorem, 09 17

G. Wistholz: Die Catalan'sche Vermutung, 09 18

D. Kotschick: Characteristic classesfor families of foliations, 09 19

H. Moriy oshi: Eta invariants, type Il spectral °ow invariants and the Godbillon-V ey class, 09 19

M. Benameur: Homology of complete symbols on foliations, 09 19

P. Presnajder: On Changes in the Noncommutativ e Standard Model, 09 20

R. Wulkenhaar: Renormalization of Noncommutativ e Quantum Field Theory, 09 20

S. Rajeev: Noncommutativ e Propabilit y Theory applied to matrix Models, 09 20

E. Langmann: On Quantum "elds on noncommutativ e spacesand exactly solvable systems, 09 23

K. Schmuedgen: Commutator Represertations and twisted Cocycles of Di®erenial Calculi on Quantum groups,

09 23

Cuntz: Noncommutativ e Geometry and the Heisenberg Commutation Relations, 09 24
Terzic: Geometric formalit y of compact homogeneous spaces, 09 24
. Leichtnam: Report and modest remarks on foliations arising in number theory, 09 26
. Piazza: Etale groupoids, eta invariants and index theory, 09 26
Fiore: Decoupling of tensor factors in braided tensor product and cross-product algebras, 09 27
. Steinacker: Fuzzy D-Branes on Group Manifolds, 09 27
. Schlichenmaier: Deformation Quantization of KAhler Manifolds, 09 30
. Goette: Higher torsion and exotic di®erentiable structures on “bre bundles , 10 01

Jung : Lower bounds for the eigenvalues of the transversal Dirac operator , 10 01
Vaisman: Hamiltonian structures on foliations Abstract, 10 03
. Michor: The Flow Completions of some Partial Di®erential Equations, 10 03

Jurco: Deformation Quantization of Gerbes, 10 04
Mickelsson: Renormalized traces and applications in QFT, 10 04
. Bonetti: Standard Quantum Spheres, 10 07

Felder: Hochschild cohomology of the Weyl algebra and Riemann-Ro ch theorem, 10 07
Hector: Vanishing cycles and Reeb components, 10 10
Nest: Some characteristic classesof foliations with transversal symplectic structure , 10 10
Bahns: Unitary quantum “eld theory on the noncommutativ e Mink owskispace, 10 11
. Aschieri: Noncommutativ e Gauge Theories and *-pro ducts, 10 11

Rydh: Local BRST cocyclesin NCG "eld theory models, 10 14
Mo erdijk: Foliations, Algebroids and Cohomology, 10 15
. Chaouch: Structures atnes sur S" £ S, 10 17

Kaimano vich: Non-Euclidean atne laminations, 10 17

Kaimano vich: Asymptotic sigma-algebras of random walks, 10 21

LIA O: Unitarit y of time-ordered perturbation theory on noncommutativ e spacetime, 10 21
. El Kacimi: Deformations of transv ersely homogeneous foliations, 10 22

Alv arez-Lopez: A dynamical Lefschetz trace formula for Lie foliations, 10 22

Kordyuk ov: Noncommutativ e geometry of Riemannian foliations, 10 22
. Djordjevic: Nonarchimedan Versus Noncommutativ e Geometry in Quantum Theory, 10 23
. Sewera: Twisted Poisson Structures and their Quantization, 10 23
. Park: A Hopf Index Theorem for foliations, 10 24
Heitsch: The Heat Equation and Foliations, 10 24
. Richardson: Index Theory on Riemannian foliations and G-manifolds, 10 24
. Urib e: Loops on Orbisfolds | , 10 25
Madore: Blowing up the Big Bang, 10 25
. Vershik: Measure theoretic constructions and their applications in ergodic theory, asymptotics, combina-

torics, and geometry starting, 10 28

ZTTVITOIQEOINECTI-VNIIOIM®N S

PLUTAROMUEO<EP <<

E. Lup ercio: Loops on Orbifolds 11, 10 28

M. Bordemann: The existence of natural projectiv ely invariant ordering prescriptions, 10 28

A. El Kacimi: Deformations of transv ersely homogeneous foliations, 10 29

B. Boos-Bavnbek: Spectral Invariants of Partitioned Manifolds, 10 30

R. Zhang: Cohomology of noncommutativ e homogeneous vector bundles arising from the classical and quan-
tum general linear supergroup, 10 30

S. Paycha: Taking nite parts: A useful procedure in innite dimensional geometry, 10 30

S. Matsumoto: Leafwise cohomology and rigidit y of certain Lie group actions, 10 31



ESI 37

>

. Arai: Representations of the quantum plane and the quantum group U q (sl 2) asscciated with a two-
dimensional quantum system with a singular vectur potential, 11 04

Dupont: Gerbesasscaiated to families of foliated bundles, 11 05
. Pang: Schroedinger °ows and nonlinear Schroedinger equations, 11 05
. Carey: Spectral °ows and non-commutativ e geometry, 11 06
. Burger: Bounded cohomology: a panorama, 11 06

Wiegmann: Random Matrices and evolution of conformal maps, 11 06

Dragomir: Foliated CR manifolds, 11 07

Carey: Gerbeswith branes, 11 08

Strohmaier: Psendo-Riemannian Spectral Triples, 11 08

Klemm: Intro duction to Mirror Symmetry, 11 11
. Hitc hin: Transverse Calabi-Y au manifolds, 11 12
. Candelas: Candelas Speculations on Mirror Symmetry and Arithmetic for the Quintic Threefold, 11 12
Candel: Generic geometry of leaves foliations, 11 13
. Garcia Prada: Components of moduli of representations and holomorphic triples, 11 13
. Alvarez-Consul: Dimensional reduction and quiver bundles, 11 14
. Boileau: A "bration theorem for small hyperbolic cone 3-manifolds, 11 14

Bradlow: Dimensional reduction without symmetry , 11 14

Newstead : Coherent systems and Brill-No ether theory, 11 15

Theisen: Mirror Symmetry, Gauge Theory and Matrix Models, 11 15
. Mitsumatsu: Asymptotic linking, foliated cohomology and contact topology, 11 15
Schidcker: Unifying Gravity and the Standard Model in Noncommutativ e Geometry, 11 18
. Dobrev: Quantum group deformations of invariant equations, 11 18
. Mundet: Stable curvesand hamiltonian Gromov-Witten invariants, 11 19
. Pantev: Real Higgs bundles and mirror symmetry, 11 19
. Szenes: Residues and toric varieties, 11 20
. Brittenham: Knots, foliations and depth, 11 20

Waldram: Generalized Mirror Compacti cations , 11 21
Mrcun: Non-commutativ e spectrum of Hopf algebroids, 11 21

Munoz: Asymptotically holomorphic symplectic Lefschetz pencils, 11 21
. Alekseev: Poisson Geometry and the Kashiw ara-Vergne conjecture, 11 22
. Galicki: Positive Ricci Curvature Metrics on Contact Manifolds, 11 22
. Nistor: Analysis on manifolds with a Lie structure at innit y and foliations, 11 26
Laskar: The spacing of planetary systems, 11 29
. Redner: Mutation-selection models I: Discrete genotypes, 12 04
. Garske: Maxim um principle in the four-state mutation-selection model, 12 05
. Redner: Mutation-selection models |I: Contin uum-of-allels model, 12 06
. Dawson: The e®ectof recombination on large populations: Bennett's principal components, 12 09
Baake: Recombination of measuresin contin uous time, 12 10
. Willensdorfer: The two-locus model of Gaussian stabilizing selection, 12 11
. Redner: Unequal crossover models: Some rigorous results, 12 12
. Barton: The e®ectof multilo cus selection on genealogies, 12 13
. Vershik: Strange Factor Represerntations and Dynamical Systems, 12 16

Dawson: A Bayesion approach to some clustering problems in population genetics, 12 16

Barton: A general framework for analyzing selection on multiple loci (Mathematica-demonstration), 12 16
Lessard: The two-locus ancestral recombination graph in subdivided populations, 12 16

Johnson: The molecular evolution of bacterial DNA uptak e signal sequences,12 16
. Lyubic h: Mathematical framework for phenotypical, 12 16
. Wagner: A measuremert theoretical approach to multilo cus population genetics, 12 17
Hermisson: Epistasis in polygenic traits and the evolution, 12 17

Peliti: Evolutionary games and quasispecies, 12 17

Garay: Genetical Reachabilit y: When does a sexual population realize all phenotypic states in linkage

equilibrium?, 12 17

. Haygood: Genetic polymorphism maintained by sexual con®ict, 12 17
. Gimelfarb: Additiv e genetic variance after a bottleneck, 12 18
. Richard: Models of interacting polymers and the DNA denaturation transition, 12 18
Passelov: On the genetic interpretation of eigenvectors in models of nonepistatic selection , 12 18
. Greven: Spatial models with selection and mutation 11, 12 19
. Dawson: Spatial models with selection and mutation |, 12 19

I. Zaehle: The genealogy in the stepping stone model, 12 19

M. Birkner: Long-time behaviour of branching random walk in a space-time i.i.d. random environment, 12 19
C. Matessi: Long-term consequencesof disruptiv e selection on a contin uous two-locus trait, 12 20

M. Turelli: Polygenic variation maintained by balancing selection: pleiotrop y, sex-dependent allelic e®ectsand

GXxE interactions , 12 20

S. Gavrilets: On the dynamics of speciation, 12 20

U. Dieckmann: Evolutionary branching along environmental gradients: From asexual evolution to multilo cus
genetics , 12 20

SA<XVIVWZrOoP»PIVZPPPNIZIPTE

4 =

IrCO<AdAVWZAPZOZZA0OAO0OC<AP<CODZ>

O>»<OPQD



38 Scientific  repor t 2002

List of all visitors in the year 2000

Abraham D.B., Oxford Univ ersity, Theoretical Physics; 28.07.2002 - 02.08.2002, LIEB,;

Aichleburg Peter C., Univ ersitAt Wien, Institut fér Theoretische Physik; 28.07.2002 - 02.08.2002, LIEB;

Aizenmann Mic hael, Princeton Univ ersity; 29.07.2002 - 02.08.2002, LIEB;

Alekseev Anton, Univ ersity of Geneva, Sectionof Mathematics; 19.11.2002 - 24.11.2002, SF;

Alekseevsky Dmitri, Hull Univ ersity; 20.01.2002 - 28.01.2002, MI; 13.12.2002 - 26.12.2002, Ml;

Allouc he Jean-Paul, Universit§ Paris-Sud, LRI, CNRS, Bat. 430; 24.06.2002 - 30.06.2002, TIG; 01.07.2002 -
07.07.2002, TIG;

Alv arez-Consul Luis, Univ ersity of Bath, Mathematical Sciences;11.11.2002- 30.11.2002, RGK;

Antonov Nikolai, St. Petersburg Univ ersity; 24.06.2002 - 14.07.2002, KGV;,

Arai Asao, Hokkaido Univ ersity, Department of Mathematics; 29.10.2002 - 05.11.2002, MTK;

Arp onen Heikki, Helsinki Univ ersity, Department of Mathematics; 01.07.2002- 05.07.2002, KGV;

Aschieri Paolo, L.M.U.; 01.10.2002- 13.10.2002, MTK;

Ashtekar Abhay, Pennsylvania State Univ ersity, Center for Gravitational Physics and Geometry; 29.07.2002 -
20.08.2002, FWY;

Aurell Erik, Swedish Institute of, Computer Science;28.05.2002 - 31.05.2002, KGV;

Avron Joseph, Technion, Dept. of Physics; 29.07.2002 - 02.08.2002, LIEB,;

Baake Ellen, Univ ersitAt Greifswald, Institut f@ir Mathematik; 01.12.2002 - 31.12.2002, BBB;

Baake Michael, Univ ersitAt Greifswald, Institut fér Mathematik; 28.07.2002 - 01.08.2002, LIEB; 01.12.2002 -
31.12.2002, BBB;

Badura Marek, Univ ersity of Lodz, Faculty of Mathematics; 12.08.2002 - 17.08.2002, RGK;

Bahns Dorothea, Il. Institut fér Theoretisc he Physik, Univ eristA&t Hamburg; 04.10.2002 - 13.10.2002, MTK;

Bakalov Bojko, Univ ersity of California; 12.12.2002 - 31.12.2002, SFT;

Baker Alan, Univ ersity of Cambridge, Centre for mathematical sciences; 23.06.2002- 30.06.2002, TIG; 01.07.2002
- 05.07.2002, TIG; 06.07.2002- 20.07.2002, TIG;

Vasilevich Dmitri, Institut fuer Theoretische, Physik, Univ ersitaet Leipzig; 06.01.2002 - 20.01.2002, YNG;

Bardos Claude, Univ ersity of Paris, ; 01.08.2002 - 05.08.2002, LIEB;

Barton Nicholas, Univ ersity of Edinburgh, ICAPB; 13.12.2002- 21.12.2002, BBB;

Bashkin Mikhail, Yaroslavl State Univ ersity; 03.12.2002 - 12.12.2002, SFO;

Mic hel Bauer, Service de Physique , Theorique; 26.05.2002 - 02.06.2002, KGV;

Baxa Christoph, Univ ersitAt Wien, Institut fér Mathematik; 25.06.2002- 30.06.2002, TIG; 01.07.2002- 05.07.2002,
TIG;

Bec Jeremie, Observataire de la, Cote d'Azur; 21.05.2002 - 31.05.2002, KGV;

Benamour Moulay-T ahar, Univ ersit® Claude Bernard, Institut G. Desargues, Bat.101; 17.09.2002 - 23.09.2002,
RGK;

Benguria Rafael, P.U. Cftolica de Chile, Facultad de Fisica; 28.07.2002 - 03.08.2002, LIEB;

Bernard Denis, Service de Physique, Theorique; 26.05.2002 - 08.06.2002, KGV;

Berthe Valerie, Iml; 27.06.2002 - 11.07.2002, TIG;

Bhattac harya Siddhartha, Tata Institute; 01.01.2002- 17.05.2002, SCH;

Biferale Luca, Univ ersity of Rome, Dept. of Physics; 11.06.2002 - 28.06.2002, KGV;

Bilu Yuri, Universit® Bordeaux 1; 18.04.2002 - 05.05.2002, TIG;

Birkner Matthias, Univ ersitAt Frankfurt, Fachbereich Mathematik; 16.12.2002- 19.12.2002, BBB;

Blachowska Dorota, Univ ersity of Lodz, Faculty of Mathematics; 12.08.2002- 17.08.2002, RGK;

Blanc Emmanuel, Univ ersit§ Ly en; 11.08.2002 - 18.08.2002, RGK;

Blank Mikhail, Russian Academy, of Sciences;25.05.2002 - 02.06.2002, KGV;

Bodmann Bernhard, Princeton Univ ersity, Physics Department; 27.07.2002 - 03.08.2002, LIEB,;

Boileau Michel, Univ ersit§ Paul Sabatier; 11.11.2002- 17.11.2002, RGK;

Bojowald Martin, The Pennsylvania State Univ ersity; 28.07.2002 - 18.08.2002, FWY;

Bonechi Francesco, INFN; 01.10.2002- 07.10.2002, MTK;

Booss-Bavnbek Bernhelm, Univ ersitht Roskilde, Inst. ffir Mathematik; 30.10.2002 - 03.11.2002, MTK;

Borchers Hans-Jiérgen, Univ ersitAt GAttingen, Inst. fév Theoretisc he Physik; 02.07.2002 - 31.07.2002, YNG;

Bordemann Martin, Laboratoire de Math §@matiques, FST,, Univ ersit® de Haute Alsace Mulhouse; 28.10.2002 -
03.11.2002, MTK;

Borgs Christian, Microsoft Researc; 29.07.2002 - 04.08.2002, LIEB;

Bott Raoul, Harvard Univ ersity; 03.09.2002 - 15.09.2002, RGK;

Bourguignon Jean-Pierre, Institut des Hautes ftudes Scientiques, IHES; 22.03.2002- 24.03.2002, ACM;

BAcherer Sigfried, Univ ersitAt Mannheim, Fakult/at fi&v Mannheim; 28.01.2002 - 03.02.2002, JS;

Bradlow Steven, Univ ersity of lllinois; 12.11.2002- 16.11.2002, RGK;

Brenier Yann, Laboratoire Diuedonn ; 16.05.2002 - 28.05.2002, KGV;

Bricmon t Jean, Univ ersity of Louvain; 16.05.2002 - 23.05.2002, KGV;

Brittenham Mark, Univ ersity of Nebraska, Department of Mathematics; 17.11.2002- 22.11.2002, RGK;

Broadhurst David, Open Univ ersity, Dep. of Physics; 04.09.2002 - 20.09.2002, MTK;

Brown Ronald, Univ ersity of Wales; 02.08.2002 - 09.08.2002, RGK;

Brownawell W. Dale, Penn State Univ ersity, Mathematics Department; 04.06.2002 - 23.06.2002, TIG;

Br@ining Jochen, Humbold Univ ersitAt, Institut fé&r Mathematik; 22.10.2002- 25.10.2002, RGK;

Bruinier Jan, Univ ersitAt Heidelb erg, Mathematik Institut; 28.01.2002 - 01.02.2002, JS;



ESI 39

Brunetti Romeo, Univ ersita di Napoli "Federico I1", Dipartimen to di Scienze Fisiche; 04.07.2002 - 26.07.2002,
FWY;

Buchholz Detlev, Univ ersitAt GAttingen, Institut fév Theoretische Physik |1; 29.07.2002 - 12.08.2002, FWY;

Biévger Reinhard, Univ ersitAt Wien, Institut fév Mathematik; 02.12.2002- 31.12.2002, BBB;

Bufetov Alexander, Princeton Yale Univ ersity, Department of Mathematics; 27.05.2002 - 01.07.2002, TIG;

Burchard Almut, Univ ersity of Virginia, Department of Mathematics; 27.07.2002 - 03.08.2002, LIEB;

Burger Marc, ETH Zivich, Forschungsinstitut fér Mathematik; 12.08.2002 - 16.08.2002, MI; 04.11.2002 -
07.11.2002, RGK;

Burgos Gil Jos8, Ignacio, Univ ersity of Barcelona; 27.01.2002 - 02.02.2002, JS;

Candel Alb erto, CSUN, Department of Mathematics; 10.11.2002- 17.11.2002, RGK;

Candelas Philip, Univ ersity of Oxford, Mathematical Institute; 11.11.2002- 14.11.2002, RGK;

Carayol Henri, IRMA; 28.01.2002- 01.02.2002, JS;

Carey Alan L., Australian National Univ ersity; 27.10.2002 - 10.11.2002, MTK;

Carlen Eric, School of Mathematics Georgia, Institute of Tednology; 27.07.2002 - 02.08.2002, LIEB,;

Cartier Pierre, Ecole Normale Superieure; 03.09.2002 - 17.09.2002, MTK;

Carvalho Maria da Conceicao, Iniv ersidade de Lisboa, Faculdade de Ciencias, Departamento de Metem#tica;
28.07.2002 - 02.08.2002, LIEB;

Caspar Alexander, MPI fér Mathematik Bonn ; 27.01.2002- 02.02.2002, JS;

Catto Isabelle, CNRS , Ceremade Univ ersit§ Paris-Dauphine; 27.07.2002 - 03.08.2002, LIEB,;

Celani Antonio, CNRS-INLN; 18.06.2002- 07.07.2002, KGV;

Cencini Massimo, CNRS, Observatoire de la cote d'azur; 01.07.2002- 11.07.2002,KGV;

Chabanol Marie-Line, Univ ersite Grenoble; 24.05.2002 - 31.05.2002, KGV;

Chouch Mohamed Ali, Facult® des sciencesde Bizert §; 07.10.2002 - 17.10.2002, RGK;

Chayes Jennifer, Microsoft Researd ; 28.07.2002 - 02.08.2002, LIEB;

Chen William, Macquarie Univ ersity, Department of Mathematics; 09.06.2002 - 22.06.2002, TIG;

Chertk ov Mikhael, Los Alamos National Laboratory, Theoretical Division; 11.06.2002- 21.06.2002, KGV;

Choe Geon Ho, Korea Advanced Institute of Scienceand Tednology; 12.07.2002 - 31.07.2002, SCH;

Choquard Philipp e, Institut de Physique Theorique, Dept. of Physics EPFL; 28.07.2002 - 03.08.2002, LIEB;

Cilib erto Sergio, Ecole-Normale Superieure de Lyon; 16.06.2002 - 21.06.2002, KGV;

Clozel Laurent, Univ ersit§ Paris-Sud; 28.01.2002 - 02.02.2002, JS;

Cogdell James W., Oklahoma State Univ ersity, Dept. of Mathematics; 28.01.2002 - 02.02.2002, JS;

Conlon Lawrence, Washington Univ ersity; 05.08.2002 - 19.08.2002, RGK;

Connaughton Colm, Univ ersity of Warwick; 15.06.2002 - 21.06.2002, KGV;

Connes Alain, College de France; 03.09.2002 - 06.09.2002, MTK;

Constantin Peter, The Univ ersity of Chicago, Department of Mathematics; 06.06.2002 - 15.06.2002, KGV;

Crainic Marius, Univ ersity of California at Berkeley; 10.09.2002 - 27.09.2002, RGK;

Cuntz Joachim, Univ ersitAt Ménster, Institut fév Mathematik; 20.09.2002 - 24.09.2002, RGK;

Czarnecki Maciej, Univ ersity of Lodz; 29.07.2002 - 03.08.2002, RGK;

Dabrowski Ludwik, SISSA; 06.09.2002 - 16.09.2002, MTK;

Dani Shrikrishna G., Tata Institute of Fundamental Researc; 28.03.2002 - 12.07.2002, SF;

D'An toni Claudio, Universita di Roma "T or Vergata", Departimento di Matematica; 04.08.2002 - 18.08.2002,
FWY;

Dawson Donald, Carleton Univ ersity; 10.12.2002 - 20.12.2002, BBB;

Dawson Kevin J., Rothamsted Researc, Harp enden; 05.12.2002 - 20.12.2002, BBB;

Dell'An tonio Gianfausto, Univ ersity of Rome |; 28.07.2002 - 03.08.2002, LIEB;

Deshouillers Jean-Marc, Univ ersit® Bordeaux 2; 06.04.2002 - 15.04.2002, TIG;

Diamond Harold G., Univ ersity of lllinois; 25.06.2002 - 30.06.2002, TIG;

Dijkgraaf Robbert, Univ ersity Amsterdam; 29.11.2002 - 01.12.2002, EV;

Djordjevi § Goran, Univ ersity of Ni§, Department of Physics; 22.10.2002 - 23.10.2002, MTK;

Dobrev Vladimir, Bulgarian Academy of Science, Institute of Nuclear Research and Nuclear Energy; 14.11.2002
- 23.11.2002, MTK;

Dombre Thierry , Univ ersity Joseph Fou??; 01.07.2002 - 13.07.2002, KGV;

Duchon Jean, Institut Fourier; 20.05.2002 - 04.06.2002, KGV;,

Dub ois-Violette Michel, Univ ersite Paris XI; 29.08.2002 - 08.09.2002, MTK;

Dubrovin Boris, SISSA; 31.08.2002 - 14.09.2002, MTK;

Dubrulle B&reng@re, GIT / SPEC / CEA ; 18.06.2002 - 21.06.2002, KGV;

Duetsch Michael, Univ ersitAt Gattingen, Institut fir Theoretische Physik; 20.08.2002 - 30.08.2002, LIEB;

Dupont Johan L., Institute of Mathematical Sciences,Aarhus Univ ersity; 28.10.2002 - 22.11.2002, RGK;

Dzhumadil'daev Askar, Almat vy, Institute of Mathematics; 28.08.2002 - 08.09.2002, MTK;

El Kacimi Alaohi, Univ ersite de 2 Valenciennes, ISTU2; 21.10.2002 - 02.11.2002, RGK;

Elsner Karen, Max-Planc k-Institut; 27.07.2002- 31.08.2002, LIEB;

Embacher Franz, Univ ersitAt Wien; 27.07.2002 - 03.08.2002, LIEB;

Emch Gerard, Univ ersity of Florida, Dept. of Mathematics; 29.07.2002 - 05.08.2002, LIEB;

Erschler Anna, IHES; 11.11.2002- 20.11.2002, SFV,;

Erdjos L&szlf, School of Mathematics; 28.07.2002 - 02.08.2002, LIEB,;

Exner Pavel, Czech Academy of Sciences,Nuclear Physics Institute; 28.07.2002 - 02.08.2002, LIEB,;

Eyink Gregory, Univ ersity of Arizona; 22.05.2002 - 05.06.2002, KGV;



40 Scientific  repor t 2002

Fairhurst Stephen, Univ ersity of Alb erta, Department of Physics; 28.07.2002 - 17.08.2002, FWY;

Falkovich Gregory, Weizmann Institute; 04.07.2002 - 14.07.2002, KGV;

Fannjiang Alb ert, UC Davis, Department of Mathematics; 15.06.2002 - 22.06.2002, KGV;

Felder Giovanni, ETH-Z érich, Department of Mathematics; 07.10.2002 - 10.10.2002, MTK;

Fenley Sergio, Florida State Univ ersity, Department of Mathematics; 31.07.2002 - 05.08.2002, RGK;

Fewster Christopher, Univ ersity of York, Department of Mathematics; 09.07.2002 - 21.08.2002, FWY;

Fiore Gaetano, Univ ersith Federico |1, Napoli; 23.09.2002 - 02.10.2002, MTK;

Flanagan Eanna, Cornell Univ ersity, ITHA CA; 29.07.2002 - 09.08.2002, FWY;

Flume R., Universitdt Bonn, Physikalisches Institut; 08.11.2002- 16.11.2002, MTK;

Ford Larry, Tufts Univ ersity, Physics Department; 09.07.2002 - 20.07.2002, FWY;

Fouvry Etienne, Univ ersite Paris-Sud; 05.07.2002 - 10.07.2002, TIG;

Franke Jens, Univ ersitAt Bonn, Mathematisc hes Institut ; 29.01.2002 - 02.02.2002, JS;

Fredenhagen Klaus, Univ ersitAt Hamburg, 11. Institut fuA Theoretische Physik; 02.07.2002 - 31.08.2002, FWY;

Frisch Uriel, Observatoire, de la Cote d'Azur; 22.05.2002- 07.06.2002, KGV;

Frougny Christiane, LIAF A; 25.06.2002 - 30.06.2002, TIG;

FrAhlich Jé&vrg M., ETH Zévich, Institut fér Thepretisc he Physik; 28.07.2002 - 03.08.2002, LIEB;

Galicki Krzysztof, Univ ersity of New Mexico, Department of Mathematics; 18.11.2002 - 26.11.2002, MI;

Gallavotti Giovanni, Univ ersith di Roma 1, Dipartimen to di Fisica; 23.03.2002 - 24.03.2002, ACM;

Gambini Rodolfo, Instituto de Fisica, Facultad de Ciencias; 10.08.2002 - 15.08.2002, FWY;

Gangl Herbert, MPI Bonn; 28.08.2002 - 12.09.2002, MTK;

Garay J%zsef, EAtvAs L. Univ.; 15.12.2002- 20.12.2002, BBB;

Garcia-Prada Oscar, Instituto de Matematicv as & Fisica Fundamental; 10.11.2002 - 02.12.2002, RGK;

Garske Tini, Open Univ ersity, Appl. Maths, Department; 28.11.2002 - 21.12.2002, BBB;

Gauvrilets Sergey, Univ ersity of Tennessee;14.12.2002 - 28.12.2002, BBB;

Gawedzki Krzysztof, IHES; 22.03.2002 - 24.03.2002, ACM; 25.05.2002 - 07.07.2002, KGV;

Gimelfarb Alexander, Stanford Univ ersity , Medical School; 16.12.2002 - 21.12.2002, BBB;

Ginzburg Victor, UC Santa Cruz, Department of Mathematics; 29.07.2002- 11.08.2002, RGK;

Giraud Christophe, Univ ersite Paris; 27.05.2002 - 31.05.2002, KGV;

Glasner Moshe, Eli, Tel Aviv Univ ersity, Departmenrt of Mathematics; 23.01.2002 - 27.01.2002, SCH;

Glazebrook James F., Eastern lllinois Univ ersity; 14.07.2002 - 05.08.2002, RGK;

Goette Sebastian, Univ ersitAt T dbingen, Institut fér Mathematik; 23.09.2002 - 05.10.2002, RGK;

Goncharov Alexander, Brown Univ ersity; 26.08.2002 - 30.08.2002, MTK;

Gorbatsevich Vladimir, MATHS; 05.12.2002 - 14.12.2002, SFO;

Gorboulski Alexandre, St. Petersburg brunch of Steklov Institute, of Mathematics; 02.12.2002 - 06.12.2002,
SFV;

Gover Rod A., University of Auckland, Department of Mathematics; 02.09.2002 - 20.09.2002, CAP;

Graf Gian Michele, ETH Zivich, Theoretische Physik; 29.07.2002 - 02.08.2002, LIEB;

Greven Andreas, Univ ersitAt Erlangen, Mathematisc hes Institut; 10.12.2002 - 22.12.2002, BBB;

Griesemer Marcel, Univ ersity of Alabama at Birmingham; 28.07.2002- 02.08.2002, LIEB;

Grimm Uwe, The Open Univ ersity, Applied Mathematics Department; 02.12.2002 - 14.12.2002, BBB;

Grosse Harald, Univ ersity of Vienna, Institute for Theoretical Physics ; 28.07.2002 - 02.08.2002, LIEB;

Grunewald Fritz, Heinric h-Heine-Univ ersitAt, Mathematisc hes Institut ; 31.01.2002 - 03.02.2002, JS;

Guido Daniele, Univ. Roma "T or Vergata", ; 05.08.2002 - 18.08.2002, FWY;

Guivarch Yves, Univ ersit® de Rennes 1; 23.06.2002 - 28.06.2002, SFD;

Gunnells Paul, Univ ersity of Massachusetts, Department of Mathematics ; 27.01.2002 - 02.02.2002, JS;

GAry K®im%n, Univ ersity of Debrecen; 10.04.2002 - 12.04.2002, TIG; 17.04.2002 - 20.04.2002, TIG;

Hadjiiv anov Ludmil, Bulgarian Academy of Sciences; 01.04.2002 - 13.04.2002, SFT; 20.11.2002 - 30.11.2002,
SFT;

Hae’iger Andre, Univ ersity of Geneva, Section de Mathematique; 02.09.2002 - 14.09.2002, RGK;

Hainzl Christian, Univ ersitAt Ménchen, Institut fédr Mathematik; 27.07.2002- 01.08.2002, LIEB;

Hakulinen Ville, Univ ersity of Helsinki, Department of Mathematics; 01.07.2002- 07.07.2002, KGV;

Hanrot Guillaume, INRIA, Lorraine; 07.04.2002- 20.04.2002, TIG;

Harder Génter, Max-Planc k-Institut, fév Mathematik; 27.01.2002- 02.02.2002, JS;

Harris Mic hael, Univ erist® de Paris 7, UFR de Mathematiques; 27.01.2002- 30.01.2002, JS;

Hasselblatt Boris, Tufts Univ ersity, Department of Mathematics; 03.07.2002 - 05.07.2002, TIG; 06.07.2002 -
20.07.2002, TIG;

Haygood Ralph, Univ ersity of Wisconsin-Madison; 07.12.2002 - 19.12.2002, BBB,;

Hector Gilb ert, Univ ersit® C. Bernard (Ly on); 08.10.2002 - 18.10.2002, RGK;

Heiermann Volker, Humboldt-Univ ersitAt zu Berlin, Institut fér Mathematik; 27.01.2002- 02.02.2002, JS;

Heitsch James, Univ. of lllinois; 13.10.2002 - 28.10.2002, RGK;

Hepp Klaus, ETH Zévich, Institut fér Theoretische Physik; 28.07.2002 - 04.08.2002, LIEB;

Hermisson Joachim, LMU M#nchen, Dept. Biologie 11; 14.12.2002 - 21.12.2002, BBB;

Higson Nigel, Pennsylvania State Univ ersity; 02.09.2002 - 14.09.2002, RGK;

Hitc hin Nigel, Univ ersity of Oxford, Mathematical Institute; 12.11.2002- 16.11.2002,RGK; 29.11.2002- 02.12.2002,
EV;

Hollands Stefan, Univ ersity of Chicago; 02.07.2002 - 30.08.2002, FWY;

Holovatsky Volodymyr, Chernivtsi National , Univ ersity; 27.11.2002 - 02.12.2002, THI;



ESI 41

Holtk amp Ralf, Ruhr-Univ ersitAt , Fakult/t fér Mathematik; 25.08.2002 - 01.09.2002, MTK;

Honda Ko, Univ ersity of Southern California, Department of Mathematics ; 16.07.2002 - 22.07.2002, RGK;

Horvai P§ter, Bcole Polytechnique-ENS Lyon; 03.06.2002 - 10.07.2002, KGV;

Huebschmann Johannes, Univ ersit§ de Scienceset Tednologies, de Lille, UFR Mathematiques; 05.08.2002 -
10.08.2002, RGK;

Hié®el Helmuth, Univ ersitAt Wien, Institut fév Theoretische Physik; 27.07.2002 - 02.08.2002, LIEB;

lonescu Adrian M., "P olitehnica" Univ ersity Bucharest; 15.07.2002 - 27.07.2002, RGK;

lozzi Alessandra, ETH Zévich, FIM; 13.08.2002 - 18.08.2002, RGK; 03.11.2002 - 07.11.2002, RGK;

Isaev Alexei, Bogolinba Lab. of Theoretical Physics, JINR; 03.09.2002 - 12.09.2002, MTK;

Jacobson Theodore A., Univ ersity of Maryland, Dept. of Physics; 01.07.2002 - 14.07.2002, FWY;

Ja®e Arth ur, Clay Mathematics Institute; 30.07.2002 - 03.08.2002, LIEB; 02.09.2002 - 05.09.2002, MTK;

Jancovici Bernard, Univ ersit® de Paris-Sud, Lab oratoire de Physique; 28.07.2002 - 02.08.2002, LIEB,;

Ji Lizhen, Univ ersity of Michigan, Department of Mathematics; 28.01.2002 - 02.02.2002, JS;

Johnson Toby, Univ ersity of British Columbia, Department of Zoology; 02.12.2002 - 21.12.2002, BBB;

Jost Juergen, Max-Planc k-Institut; 29.11.2002 - 01.12.2002, EV;

Jung Seoung Dal, Cheju Univ ersity; 30.09.2002 - 12.10.2002, RGK;

Junker Wolfgang, Max-Planc h-Institut fév Gravitationsph ysik, Alb ert-Einstein-Institut; 09.07.2002- 14.07.2002,
FWY;

Jureo Branislav, LMU M#nchen, ; 01.10.2002 - 12.10.2002, MTK;

Khanin Konstantin, Issac Newton Institute,, Hewlett -Packard; 02.05.2002 - 05.06.2002, KGV;

Kaiblinger Norbert, Univ ersitAt Wien, Institut fér Mahtematik; 28.07.2002 - 02.08.2002, LIEB;

Kaimano vich Vadim, CNRS; 14.10.2002 - 30.10.2002, SCH;

Kamber Franz W., Univ ersity of llinois, Department of Mathematics; 14.07.2002- 15.12.2002, RGK;

Kamink er Jerry, IUPUI; 09.09.2002 - 19.09.2002, RGK;

Kamvissis Spyros, National Tedhnical Univ ersity; 01.01.2002 - 15.02.2002, MGM,;

Kazez William H., University of Georgia, Department of Mathematics; 15.07.2002 - 21.07.2002, RGK;

Khesin Boris, Univ ersity fo Toronto, Department of Mathematics; 01.07.2002 - 08.08.2002, M,

Kim ura Takashi, Boston Univ ersity, Department of Mathematics; 27.08.2002 - 04.09.2002, MTK;

Kirzhner Valery, Univ ersity of Haifa; 16.12.2002 - 22.12.2002, BBB;

Klemes Ivo, Mc Gill Univ ersity, Department of Mathematics; 18.09.2002 - 05.10.2002, MTK;

Klemm Albrecht, Humboldt-Univ ersitAt Berlin; 10.11.2002 - 17.11.2002, MTK;

Klenk e Achim, Univ ersitAt KAIn, Mathematisc hes Institut; 16.12.2002 - 22.12.2002, BBB;

Komorowski Tomasz, Univ. Maria Curie-Skto dowska; 10.06.2002 - 24.06.2002, KGV,

Konderak Jerzy, Univ ersita di Bari, Dipartimen to di Mathematica; 05.08.2002 - 18.08.2002, RGK;

Kordiouk ov louri, Russian Academy, of Sciences;13.10.2002 - 26.10.2002, RGK;

Korepin Vladimir, ITP, SUNY; 30.07.2002 - 02.08.2002, LIEB;

Kostov Ivan, Service de Physique Th §orique de Saclay, CEA - Saclay; 28.10.2002 - 07.11.2002, MTK;

Koteck$§ Roman, Charles Univ ersity, Center for Theoretical Study; 29.07.2002 - 02.08.2002, LIEB;

Kotschick Dieter, LMU M #nchen; 02.09.2002 - 28.09.2002, RGK;

Kreimer Dirk, IHES; 27.08.2002- 11.09.2002, MTK;

Kubilius Jonas, Vilnius Univ ersity; 04.04.2002 - 13.04.2002, TIG;

Kuckert Bernd, Il. Institut fév Theoretische Physik; 15.07.2002 - 26.07.2002, FWY;

Kudla Stephen S., Univ ersity of Maryland, Department of Mathematics; 26.01.2002 - 08.02.2002, JS;

Kurien Susan, Los Alanos, National Laboratory; 22.05.2002 - 05.06.2002, KGV;

Kupiainen Antti, Helsinki Univ ersity, Mathematics; 15.05.2002 - 23.05.2002, KGV; 05.06.2002 - 15.06.2002,
KGV; 26.06.2002 - 30.06.2002, KGV;

Kdhn UIf, Humboldt Univ ersitAt Berlin; 28.01.2002- 03.02.2002, JS;

K dskéh Muharrem, Univ ersitAt Hamburg, Institut fév theoret. Physik; 01.08.2002 - 10.08.2002, FWY;

Lab esseJean-Pierre, Univ ersit® Paris 7; 27.01.2002 - 01.02.2002, JS;

Landi Giovanni, Univ ersity of Trieste, Department of Mathematical Sciences;06.09.2002 - 15.09.2002, MTK;

Lanford Oscar E., ETH-Z évich, Department of Mathematics; 30.07.2002 - 01.08.2002, LIEB;

Langmann Edwin, Royal Institute of Tednology, Mathematical Physics, Department of Physics; 17.09.2002 -
29.09.2002, MTK; 08.10.2002 - 29.10.2002, MTK; 15.12.2002 - 20.12.2002, MTK;

Langlands Robert, IFAS Princeton; 21.05.2002 - 30.06.2002, SCH;

Laptev Ari, Royal Institute of Technology; 27.07.2002 - 03.08.2002, LIEB;

Laskar Jacques, Astronomie et Systems Dynamiques, Buraeu des Longitudes; 27.11.2002- 01.12.2002, Ml;

Lebowitz Joel, Rutgers Univ ersity; 28.07.2002 - 03.08.2002, LIEB;

Lee Je®rey, Texas Tech Univ ersity, Department of Mathematics; 30.09.2002 - 13.10.2002, RGK;

Lehmann Daniel, Univ ersit® de Montp ellier 11, Department of Mathematics; 01.09.2002- 14.09.2002, RGK;

Leichtnam Eric, CNRS; 23.09.2002 - 04.10.2002, MTK;

Le Jan Yves, Univ ersit® Paris-Sud; 25.06.2002 - 04.07.2002, KGV;

Lled® Fernando, Univ ersitAt Aachen, Inst. fér Reine und Angewandte Mathematik; 10.07.2002 - 17.07.2002,
FWY;

Lesch Matthias, Univ ersitAt KAIn, Institut fév Mathematik; 02.09.2002 - 09.09.2002, MTK;

Lessard Sabin, Univ ersity of Monrtreal, Department of Mathematics and Statistics ; 11.12.2002 - 20.12.2002,
BBB;

Leveque Emmanuel, E.N.S.; 05.06.2002 - 14.06.2002, KGV;



42 Scientific  repor t 2002

Levin Mordechai, Bar llam Univ ersity; 24.06.2002 - 30.06.2002, TIG; 01.07.2002- 07.07.2002, TIG;

Lewandowski Jerzy, Warsaw Univ ersity, Dept. of Physics, Institute of Theoretical Physics; 28.07.2002- 18.08.2002,
FWY;

Li Jian-Shu, Department of Mathematics; 20.10.2002 - 03.11.2002, SCHW;

Liao Yi, ITP, University of Leipzig ; 22.10.2002 - 27.10.2002, MTK;

Liardet Pierre, Uni de Provence CMI; 08.04.2002 - 20.04.2002, TIG;

Lieb Elliott, Univ ersity of Princetion; 23.07.2002 - 03.08.2002, YNG;

Loday Jean-Louis, IRMA; 28.08.2002 - 05.09.2002, MTK;

Lohse Detlef, Univ ersity of Toronto; 06.06.2002 - 21.06.2002, KGV;

Loikk anen Juha, KTH; 01.10.2002 - 31.10.2002, MTK;

L®pez Alv arez Jesus Antonio, Univ ersidade de Santiago de Compostela; 21.10.2002 - 01.11.2002, RGK;

Losik Mark V. , Saratov State Univ ersity, Department of Mathematics ; 22.10.2002 - 20.12.2002, Ml;

Loss Mic hael, Georgia Tech. School of Mathematics; 27.07.2002 - 02.08.2002, LIEB,;

Lukk arinen Jani, Univ ersity of Helsinki, Dept. of Mathematics ; 09.07.2002- 12.07.2002, KGV;

Lup ercio Ernesto, Univ ersity of Wisconsin, ; 23.10.2002 - 29.10.2002, MTK;

Lyubic h Yuri, Technology Institute of Israel; 09.12.2002 - 22.12.2002, BBB;

Maceda Marco, LPT, Univ ersit§ de Paris Sud; 22.10.2002 - 30.10.2002, MTK;

Madore John, Univ ersit® de Paris Sud, Laboratoire de Physique Theorique , et Hautes Energies; 16.09.2002 -
27.10.2002, MTK;

Manstavicius Eugenijus, Vilnius Univ ersity; 04.04.2002 - 13.04.2002, TIG;

Manzoni Luiz Alb erto, Univ ersity of San Paulo; 05.07.2002 - 30.11.2002, YNG;

Markl Martin, Mathematical Institute of the Academy; 27.08.2002 - 14.09.2002, MTK;

Masmoudi Nader, Univ ersitd de Paris-Dauphine; 22.05.2002 - 04.06.2002, KGV; 09.06.2002 - 22.06.2002, KGV;

Matic Gordana, Univ ersity of Georgia; 16.07.2002 - 20.07.2002, RGK;

Marathe Kishore B., CUNY, Brooklyn College; 28.07.2002 - 01.08.2002, LIEB;

Marzougui Habib, Faculty of Science, Department of Mathematics ; 15.07.2002 - 01.08.2002, RGK;

Masser David, Univ ersitAt Basel, Mathematisc hes Institut; 14.02.2002 - 27.03.2002, SCH;

Matessi Carlo, Instituto di Genetica Moleolare - Consiglio Nazionale ; 16.12.2002 - 22.12.2002, BBB;

Matsumoto Shigenori, Department of Mathematics, College of Scieneand, Technology, Nik on Univ ersity; 29.10.2002
- 03.11.2002, RGK;

Mauduit Christian, Univ. de la Meditenanie; 05.07.2002 - 13.07.2002, TIG;

Mauger David, Univ ersit® Paris Nord, Institut Galil §e;28.01.2002 - 01.02.2002, JS;

Mazzino Andrea, CNR/ISA C; 26.06.2002- 07.07.2002, KGV;

McCann Robert, Univ ersity of Toronto, Department of Mathematics ; 27.07.2002 - 04.08.2002, LIEB;

McCrudden Michael, Univ. of Manchester; 08.05.2002 - 23.05.2002, SFD;

Mic hor Johanna, Univ ersitAt Wien; 28.07.2002 - 01.08.2002, LIEB;

Mic kelsson Jouko, Royal Institute of Technology, Theoretical Physics; 26.09.2002 - 09.11.2002, MTK;

Mitsumatsu Yoshihiko, Chuo Univ ersity, Department of Mathematics, Faculty of Science and Engineering;
31.07.2002 - 14.08.2002, RGK; 11.11.2002- 16.11.2002, RGK;

Miy oshi Shigeaki, Chuo Univ ersity; 08.08.2002 - 14.08.2002, RGK;

Mo®at Keith, Dept. of Applied MA thematics & Theor. Physics ; 17.06.2002 - 26.06.2002, KGV;

Jensen Mo jens Hogh, Niels Bohr Institute; 25.05.2002 - 31.05.2002, KGV;

Mo erdijk lzak, Utrecht Univ ersity; 13.10.2002 - 19.10.2002, RGK;

Moriy oshi Hitoshi, Keo Univ ersity, Dept. of Mathematics; 08.09.2002 - 13.10.2002, RGK;

Moscovici Henri, Ohio State Univ ersity, Department of Mathematics ; 02.09.2002- 15.09.2002, RGK; 16.09.2002
- 24.09.2002, RGK;

Mrcun Janez, Univ ersity of Ljubljana, Faculty of Mathematics and Physics; 18.11.2002 - 24.11.2002, RGK;

Mundet Ignasi, ETSEIB, UPC; 15.11.2002- 21.11.2002, RGK;

Munoz Vicente, Univ ersidad Autonoma de Madrid, Department of Mathematics; 17.11.2002- 24.11.2002, RGK;

Muratore-Ginannesc hi Paolo, Helsinki Univ ersity, Mathematics Department; 06.07.2002- 14.07.2002, KGV;

Musacchio Stefano, Univ ersity of Turin, Deipartimen to di Fisica Generale; 02.07.2002 - 07.07.2002, KGV;

Nachtergaele Bruno, Univ ersity of California, Dept. of Mathematics; 28.07.2002- 02.08.2002, LIEB;

Nazarenko Sergey, Univ ersity of Warwick, Mathematics Institute; 02.07.2002 - 14.07.2002, KGV;

Neretin Yurii A., ITEP (Institute of Theoretical and, Exp erimental Physics) Math. Physics Group; 01.01.2002
- 28.02.2002, SF;

Nest Ryszard, Copenhagen Univ ersity, Mathematisc hes Institut; 08.10.2002 - 20.10.2002, RGK;

Newell Alan C., Univ. of Arizona, Dept. of Mathematics; 15.06.2002 - 22.06.2002, KGV;

Newstead Peter, Univ ersity of Liv erpool, Department of Mathematical Sciences;15.11.2002- 21.11.2002, RGK;

Nik olov Nikolay Mito v, Institute for Nuclear Researvh and Nuclear Energy; 26.11.2002 - 16.12.2002, SFT;

Nistor Victor, Pennsylvania State Univ ersity, Department of Mathematics; 24.11.2002- 01.12.2002, RGK;

Olbric h Martin, Univ ersitAt GAttingen; 28.01.2002 - 01.02.2002, JS;

Olesen Dorte, Uni-C; 28.07.2002 - 01.08.2002, LIEB;

Olla Piero, ISAC-CNR, sec. di Lecce; 05.07.2002 - 10.07.2002, KGV,

Onishchik Ark adi, Yaroslavl Univ ersity; 30.09.2002 - 18.12.2002, SF;

Pang Peter, National Univ ersity of Singapure, Dept. of Mathematics; 05.11.2002- 09.11.2002, RGK;

Pantev Tony, Univ ersity of Pennsylvania, Department of Mathematics ; 18.11.2002 - 23.11.2002, RGK;

Paoluccia Anna Maria, Disi Univ ersit® di Genova; 27.10.2002 - 04.11.2002, MTK;



ESI 43

Papanicolaou George, Stanford Univ ersity, Department of Mathematics; 16.06.2002 - 22.06.2002, KGV;

Papanikolas Matthew, Brown Univ ersity, Dept. of Mathematics; 11.06.2002 - 24.06.2002, TIG;

Park Efton, Texas Christian Univ ersity, Department of Mathematics; 21.10.2002 - 27.10.2002, RGK;

Passelov Vladimir, Computing Center of RAS; 09.12.2002 - 22.12.2002, BBB;

Pastur Leonid, Univ ersity Paris 7, Department of Mathematics; 29.07.2002 - 31.07.2002, LIEB;

Paycha Sylvie, Univ ersit® de Clermont, D§partement de Mathematique; 27.10.2002- 02.11.2002, MTK;

Peliti Luca, Dipartimen to di Scienze Fisiche, Univ ersita "F ederico 11"; 14.12.2002- 21.12.2002, BBB;

Perez Alejandro, Pennsylvanian State Univ ersity, Physics Department ; 28.07.2002 - 18.08.2002, FWY;

Petersen Gert K., University of Copenhagen, Department of Mathematics; 28.07.2002- 01.08.2002, LIEB;

Petz D&nes, Technical Univ ersity of Budap est, Mathematical Department; 08.03.2002- 09.03.2002,MI; 28.07.2002
- 01.08.2002, LIEB;

Pfenning Mic hael, Univ ersity of York; 10.07.2002 - 20.08.2002, FWY;

P°aum Markus, Univ ersitAt Frankfurt, Fachbereich Mathematik; 01.09.2002- 09.09.2002, MI;

Philipp Walter, Univ ersity of lllinois, Department of Statistics; 12.06.2002 - 10.07.2002, KGV;

Piazza Paolo, Univ ersita "La Sapienza", Dipartimen to Di Matematica; 24.09.2002 - 04.10.2002, RGK;

Pittner Ludwig, UniversitAt Graz, Institut fév Theoretische Physik; 18.11.2002 - 18.11.2002, MTK;

Ponge Raphael, Ohio State Univ ersity, Department of Mathematics; 31.08.2002 - 14.09.2002, RGK;

Prasolov Andrei, Univ ersity of Tromso, Institute for Mathematics and Statistics; 27.07.2002 - 15.12.2002, Ml;

Prvanovi§ Slobodan, Institute of Physics; 22.10.2002 - 31.10.2002, MTK;

Presnajder Peter, Comenius Univ ersity, Department of Theoretical Physics; 18.09.2002 - 20.09.2002, MTK;

Prodinger Helmut, WITS Univ ersity, School of Mathematics; 08.07.2002 - 12.07.2002, TIG;

Pullin Jorge, Louisiana State Univ ersity; 08.08.2002 - 14.08.2002, FWY;

Pumir Alan, Institut Non Lin §aire de Nice ; 17.06.2002 - 23.06.2002, KGV;

Raimond Olivier, Univ ersity Paris Sud, Lab. de Math §matique ; 25.06.2002 - 05.07.2002, KGV;

Rainer Armin, Univ ersity of Vienna, Deparment of Mathematics ; 01.07.2002 - 31.12.2002, Ml;

Rajeev Sarada G., Univ ersity of Rochester; 16.09.2002 - 30.09.2002, MTK; 15.10.2002 - 27.10.2002, MTK;

Rallis Stephen, Ohio State Univ ersity; 26.01.2002 - 02.02.2002, JS;

Recknagel Andreas, King's College, Department of Mathematics; 03.11.2002- 14.11.2002, MTK;

Redner Oliv er, Univ ersitAt Greifswald, Institut fédr Mathematik und Informatik; 01.12.2002 - 21.12.2002, BBB;

Rehren Karl-Henning, Univ ersitAt GAttingen, Institut fév Theorische Physik; 05.08.2002 - 30.08.2002, FWY;

Reshetikhin Nicolai, IHES Le Bois Maris; 29.11.2002 - 01.12.2002, EV;

Richard Christoph, Institut f@ir Mathematik und Informatik; 16.12.2002- 21.12.2002, BBB;

Richardson Ken, Texas Christian Univ ersity; 28.08.2002 - 21.11.2002, RGK;

RivasseauVincent, Univ ersity of Paris; 29.11.2002 - 01.12.2002, EV;

Rivat Joel, Univ ersit® Nancy 1, Institut Elie Certan de Nancy; 06.07.2002 - 12.07.2002, TIG;

Rohlfs Jérgen, Univ ersitAt Eichstett; 28.01.2002 - 02.02.2002, JS;

Roman Thomas A., Central Connecticut State Univ ersity, Department of Physics and Earth Sciences;08.07.2002
- 20.07.2002, FWY;

Rupp Christian, Univ ersitAt Wien, Institut fér Theoretische Physik; 01.10.2002 - 19.10.2002, MTK; 04.11.2002
- 22.11.2002, MTK;

Rydh Samuel, KTH, Royal Institute of Technology; 01.10.2002 - 31.10.2002, MTK;

Sahlmann Hanno, Max Plnack Institut fffr Gravitationsph ysik; 29.07.2002 - 19.08.2002, FWY;

Sa'rkAzy Andrfas, EAtr ALorfind Univ ersity, Department of Algebra and Number Theory; 06.07.2002- 18.07.2002,
TIG;

Schlesinger Karl-Georg, Univ ersitAt Wuppertal, FB Mathematik; 20.09.2002 - 04.10.2002, MTK; 10.11.2002 -
23.10.2002, MTK;

Schlichenmaier Martin, Univ ersitAt Mannheim, Mathematik; 24.09.2002 - 06.10.2002, MTK;

Schmeling JArg, Lunds Univ ersitat, LTH; 06.07.2002 - 19.07.2002, TIG;

Schlickewei Hans Peter, Philipps-Univ ersitAt, Fachbereich Mathematik und Informatik ; 26.02.2002- 24.03.2002,
TIG; 19.04.2002 - 22.04.2002, TIG;

Schmidgen Konrad, Univ ersitAt Leipzig, Mathematisc hes Institut; 17.09.2002 - 30.09.2002, MTK;

Schrader Robert, Freie Univ ersitAt Berlin, Institut fér Theoretisc he Physik; 29.07.2002 - 02.08.2002, LIEB;

Schroer Bert, CBPF Rio de Janeiro; 28.06.2002 - 12.07.2002, YNG;

Schidcker Thomas, Centre de Physique Theorique ; 11.11.2002 - 23.11.2002, MTK;

Schwarz Alb ert, Univ ersity of California at Davis; 07.09.2002 - 25.09.2002, MTK;

Schweitzer Paul A., Ponticia Universidade Catolica do Rio de Janeiro, Depto. de Matematica; 29.07.2002 -
10.08.2002, RGK;

Seiler Erhard, Max-Planc k-Institut fév Physik; 28.07.2002 - 31.07.2002, LIEB;

Seiler Ruedi, Tedhnische Univ ersitAt Berlin; 29.07.2002 - 03.08.2002, LIEB;

SeoByoung Ki, Korea Advanced Institute of Science and Technology, Department of Mathematics; 12.07.2002
- 31.07.2002, SCH;

Sewera Pavol, Comenius Univ ersity, Faculty of Mathematics and Physics, Department of Theoretical Physics;

22.10.2002 - 31.10.2002, MTK;

Shnider Steven, Bar llan Univ ersity; 27.08.2002 - 13.09.2002, MTK;

Shnirelman Alexander, Tel Aviv Univ ersity, School of Mathematics; 22.06.2002 - 30.06.2002, KGV;

Sidorov Nikita, Univ ersity of Manchester , UMIST, Institute of Scienceand Technology; 16.06.2002- 06.07.2002,
TIG;
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Sigal Israel Michael, Univ ersity of Toronto, Dept. of Mathematics; 29.07.2002 - 31.07.2002, LIEB;

Sinai Yakov, Laudon Institute, of Theoretical Physics; 26.05.2002 - 03.06.2002, KGV; 30.07.2002 - 05.08.2002,
LIEB;

Slovéik Jan, Masaryk Univ ersity, Department of Algebra and Geometry; 01.03.2002- 01.03.2002, CAP; 02.08.2002
- 02.06.2002, CAP;

Smorodinsky Meir, Tel Aviv Univ ersity; 19.06.2002 - 01.07.2002, KGV;

Sobolevskiy Andrey, Moscow State Univ ersity, Physics Department, Quantum Statsitics and Field Theory Di-
vision; 24.05.2002 - 07.06.2002, KGV;

Solomyak Boris, Univ ersity of Washington, Department of Mathematics; 26.06.2002- 30.06.2002,TIG; 01.07.2002
- 08.07.2002, TIG;

Somberg Petr, Charles Univ ersity, Institute of Mathematic, ; 27.08.2002- 13.09.2002, MTK;

Dragomir Sorin, Univ ersita della Basilicata, Dipartimen to di Matematica; 03.11.2002- 10.11.2002, RGK;

Soucek Vladimir, Charles Univ ersity, Faculty of Mathematics and Physics, Mathematical Institute; 25.02.2002
- 26.02.2002, CAP; 11.03.2002- 12.03.2002, CAP; 26.03.2002 - 27.03.2002, CAP;

Spitzer Wolfgang, UC Davis ; 30.07.2002 - 02.08.2002, LIEB;

Spohn Herbert, TU Mi#nchen; 27.07.2002 - 02.08.2002, LIEB;

Stashe® James, Univ ersity of North Carolina; 28.08.2002 - 13.09.2002, MTK;

Steinacker Harold, Ludwig-Maximiliansuniv ersitAt Ménchen, Institut f. Theoretische Physik; 24.09.2002 -
04.10.2002, MTK;

Steinberg Victor, Weizmann Institute of Science, Department of Physics of Complex Systems; 10.06.2002 -
24.06.2002, KGV;

Sternheimer Daniel, Univ ersit® de Bourgogne, CNRS at Physique Math §matique; 27.07.2002- 02.08.2002, LIEB;

Strohmaier Thomas, Univ ersitAt Bonn, Mathematisc hes Institut; 05.11.2002- 11.11.2002, MTK;

Stuhler Ulric h, Univ ersitAt GAttingen, Mathematisc hes Institut; 28.01.2002 - 02.02.2002, JS;

Sz&sz Domokos, Hungarian Academy of Sciences, Institute of Mathematics; 28.07.2002 - 01.08.2002, LIEB;

SzenesAndras, BME Institute of Mathematics, Department of Geometry; 18.11.2002- 23.11.2002, RGK;

Terzic' Svjetlana, Univ ersity of Montenegro, Faculty for Science;21.09.2002 - 27.09.2002, RGK;

Theisen Stefan, Alb ert-Einstein-Institut; 10.11.2002- 16.11.2002, MTK;

Thiemann Thomas, Alb ert-Einstein-Institut; 29.07.2002 - 17.08.2002, FWY;

Tilouine Jacques, Unviersit § Paris 13, Institut Galil §e; 28.01.2002 - 02.02.2002, JS;

Todorov Ivan, Bulgarian Academy of Sciences, Institute for Nuclear Research and Nuclear Energy; 01.03.2002
- 16.04.2002, SF; 26.08.2002 - 15.09.2002, MTK; 04.11.2002 - 31.12.2002, SF;

Tria Francesca, Univ ersita "F ederico |I", Dipartimen to di Scienze Fisiche; 16.12.2002 - 22.12.2002, BBB;

Tsub oi Takashi, Univ ersity of Tokyo; 31.07.2002 - 10.08.2002, RGK;

Turelli Michael, Univ ersity of California, Section of Evolution and Ecology; 11.12.2002 - 25.12.2002, BBB,;

Ueltschi Daniel, UC Davis; 27.07.2002 - 2.08.2002, LIEB;

Unruh William G., Univ ersity of British Columbia, Department of Physics; 16.07.2002 - 15.08.2002, FWY;

Urib e Bernardo, Max Planck Institut; 24.10.2002- 31.10.2002, MTK;

Urban Eric, LAGA, Univ erist& Paris-Nord; 28.01.2002 - 03.02.2002, JS;

Vaisman lzu, Univ ersity of Haifa, Department of Mathematics; 01.10.2002- 10.10.2002, RGK;

van der Poorten Alfred, Macquarie Univ ersity, Center for Number Theory Researc; 17.03.2002 - 24.03.2002,
TIG; 09.04.2002 - 12.04.2002, TIG;

Vanden Eijnden Eric, Courant Institute , of Mathematical Sciences;26.05.2002 - 31.05.2002, KGV;

Vassilicos John Christos, Imp erial College; 26.05.2002 - 02.06.2002, KGV;

Verch Rainer, Univ ersitAt GAttingen, Institut fév Theoretisc he Physik; 09.07.2002 - 27.07.2002, FWY;

Vergassola Massimo, CNRS; 09.06.2002 - 14.07.2002, KGV;

Vershik Anatoly , Mathematical Institute of Russian Academy of Sciences;15.10.2002 - 25.12.2002, SF;

Villermaux Emmanuel, IRPHE, Univ ersite de Provence; 05.07.2002 - 14.07.2002, KGV;

Vincenzi Dario, Observatoire de la Cote d'Azur ; 01.07.2002 - 10.07.2002, KGV;

Vogel Thomas, Univ ersitAt M dnchen, Mathematisc hes Institut; 21.10.2002 - 26.10.2002, RGK;

Vogt Elmar, Freie Univ ersitAt Berlin, 2. Math. Institut; 31.07.2002 - 10.08.2002, RGK;

Vulpiani Angelo, Univ ersity of Rome, Department of Physics; 01.07.2002 - 13.07.2002, KGV;

Wagner Génter, Yale Univ ersity, Department of Ecology and Evolutionary Biology ; 10.12.2002 - 18.12.2002,
BBB;

Wakolbinger Anton, Univ ersit&t Frankfurt, FB Mathematik; 16.12.2002- 24.12.2002, BBB;

Walczak Pawel, Univ ersity of Lodz, Faculty of Mathematics ; 22.07.2002 - 17.08.2002, RGK;

Wald Robert, University of Chicago, Enrico Fermi Insitute; 04.07.2002 - 23.08.2002, FWY;

Waldram Daniel, Queen Mary Univ ersity of London; 18.11.2002 - 22.11.2002, RGK;

Waldschmidt Michel, Univ ersit§ M. Curie, Institut de Math §matiques; 07.07.2002 - 20.07.2002, TIG;

Warzel Simone, Univ ersitAt Erlangen, Institut fév Theoretisc he Physik; 28.07.2002 - 02.08.2002, LIEB;

Wehr Jan, Univ ersity of Arizona; 27.05.2002 - 20.06.2002, KGV;

Weinan E, Princeton Univ ersity; 29.05.2002 - 04.06.2002, KGV;

Weinzierl Stefan, Dipartimen to di “sica; 26.08.2002 - 05.09.2002, MTK;

Weselmann Uwe, Univ ersitAt Heidelb erg, Mathematisc hes Institut; 28.01.2002 - 03.02.2002, JS;

Wiegmann Paul B., Univ ersity of Chicago, Dept. of Physics; 28.10.2002 - 07.11.2002, MTK;

Wohlgenannt Mic hael, Univ ersiét M inchen, Institut fiv Theoretische Physik; 03.11.2002 - 07.11.2002, MTK;
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Wolak Robert, Uniwersytet Yagiellonski, Instytut Matemat yka; 04.08.2002 - 18.08.2002, RGK; 08.10.2002 -
23.10.2002, RGK;

Wulkenhaar Raimar, Max-Planc k-Institute for Mathematics in the, Sciences;16.09.2002 - 27.09.2002, MTK;

W ilstholz Gisbert, ETH Zivich; 25.02.2002 - 05.05.2002, TIG; 26.08.2002 - 15.09.2002, SCH;

Yajima Keniji, Univ ersity of Tokyo, Department of Mathematical Sciences;27.07.2002 - 03.08.2002, LIEB;

Yakir Benjamin, The Hebrew Univ ersity at Jerusalem, Department of Statistics ; 29.01.2002 - 06.02.2002, BBB;

Yau Horng-Tzer, New York Univ ersity, Courant Institute; 28.07.2002- 01.08.2002, LIEB,;

Yokura Shoji, University of Kagoshima, Faculty of Science, Dept. of Mathematics and Computer Science;
24.07.2002 - 27.08.2002, MI;

Yoshida Minoru W., The Univ ersity of Electro.-Comm un. Systems Engineering; 29.07.2002 - 01.08.2002, LIEB;

Zambrini Jean-Claude, GFM (Group of Math. Physics); 28.07.2002 - 01.08.2002, LIEB,;

Zakharov Vladimir, University of Arizona , Landau Institute for Theoretical Physics; 01.07.2002 - 16.07.2002,
KGV;

Zarembo Konstantin, Department of Theor. Physics, Uppsala Univ ersity; 31.10.2002 - 08.11.2002, MTK;

Zahe ljana, Univ ersitAt Erlangen; 16.12.2002 - 20.12.2002, BBB;

Zeidler Eberhard, Max-Planc k-Institut for Mathematics, in the Sciences;28.07.2002 - 02.08.2002, LIEB;

Zenk Herib ert, Univ ersitAt Wien, Institut fér Theoretische Physik; 28.07.2002 - 02.08.2002, LIEB;

Zhang Ruibin, Univ ersity of Sydney, School of Mathematics and Statistics; 28.10.2002 - 03.11.2002, MTK;

Activities in electronic information and comm unication

by Peter W. Michor
Report on the Activities of the Committee on Electronic Information and Communication
(CEIC) of the International Mathematical Union in the year 2002.

Fifth Meeting of the CEIC.. The Fifth Meeting of the CEIC washeld at the Morris J. Wosk
Certre for Dialogue, Simon Fraser University, Vancouwer, February 15{17, 2002. A report on
the meeting is included in the report on the 4 year term of the CEIC in the IMU-Bulletin 48
(June 2002), pages70{80.

Memkership and Participation Peter Michor (Austria), Jonathan Borwein (Canada), John
Ewing (USA), Martin GrAtschel (Germany), Wilfrid Hodges (UK), David Morrison (USA),
Kapil Paranjape (India), Alf van der Poorten (Australia), Alexei Zhizhchenko (Russia). By
invitation: Laurent Guillope (France), Patrick lon (USA), Alejandro Jo®re (Chile), Greg Ku-
perberg (USA). Did not attend: Jonas Gomes (Brazil), Qing Zhou (China). A number of
Canadian visitors attended all but the last sessionof the meeting.

The CEIC met on Friday, February 15 (commencingat 10:00)and through Sunday, February
17. Saturday, February 16, consistedof a CEIC Workshop \Managing digital information in
mathematics: From journals to the grey literature”.

The meeting concluded with a frighteningly expensive dinner, on the evening of February
17, at which members ate heartily and plotted the future of the Committee.

Genernal discussionof the future of CEIC. One of the main aims of the next CEIC should be
foster further international cooperation betweenthe main international players: arXiv, Math-
Net, MPRESS, EMIS, Mathematical Sccieties active in publishing. In particular CEIC should
be a meeting ground for the most active personsin non-commercial(and commercial) electronic
publishing, including and concerrating on preprint seners.

Recommendations. In accordancewith its remit, CEIC spent a substartial part of the meet-
ing discussinga list of recommendationson best practice in the "eld of electronic information
and communications and immediately related issues.Recommendationswill have reached nal
draft form for the next meeting of the EC, for its eventual endorsemen
- The issueof versioning of archived articles.

- Archiving articles and on otherwise making them available on the web.
- Bundling and related behavior of journal publishers.
- Recommendationsspeci ¢ to developing courtries

The World Digital Mathematical Library. Somehalf dozencertres in various courtries now
have projects to scanthe existing mathematical literature thus making it available in digital
form (retrodigitisation). This current developmert is of great importance for mathematics
and warrants the attention of the IMU. The value of these e®ortswill be much enhancedif
they are truly international and if there is someoverall co-ordination (inter alia to minimise
duplication and to identify best practice) and facilitation. CEIC urgesthe IMU to accepta
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certral role in the co-ordination and facilitation of the World Digital Mathematical Library
project. Presumingthat the issueis deemedwithin the terms of its mandate, CEIC o®ersthe
expertise and experienceof its menmbersto act on behalf of the IMU.

Mathematical Copyright

The Committee noted that the IMU/CEIC statemert preparedby Wilfrid Hodges,and links
pointing to it, is almost the only web item on mathematical copyright and general copyright
guidelines. Nonetheless,there are related matters of interest to mathematicians on the web.
It was therefore agreedthat the CEIC website be enhancedand updated by preparing brief
summariesof and links to sud items. AlfvdP agreedto take evertual responsibility for these
matters.

Accessfor third world countries Principal certres have problemssimilar to those experienced
in the west. More generally, howewer, infrastructural de ciencies are commonplace. These
may include basic connectivity problemsbecauseof an unreliable telephonesystem, inadequate
capacity seners, low local bandwidth (so that North American and European sites may be
more readily available than are local mirrors); thus archival accesss problematic. It is typical
for many scienists to have accessonly to the one machine for their common use. Certainly,
anecdotalremarkstell of of sciertists obtaining more cornvenient accessrom internet cafesthan
from departmental machines. Naturally, there is real con’ict betweenthe desire and needto
usecommon computersfor apparertly ‘non-mathematical' activity (e-mail and web access)and
their useas a researt technical tool.

Math-Net Martin GrAtschel reported on recert developmerts which are to culminate with
a pressreleaseto be issuedafter the EC meeting of April 12 announcing that the Math-Net
pagemaler for homepagesof Institutes, Departments, and Certres is now available.

The CEIC agreedthat it is now appropriate to proceedwith work on a similar Math-Net
personalhomepageand asked eadh committee member to overseethe making of seweral insti-
tutional homepagesheforethe announcemen in April.

Final CEIC closal working session

Acting on an e-mailed requestof David Mumford, the CEIC rediscussedhe Budapest Open
Accesslnitiativ e (BOAI) (http://www.soros.org/openaccess ) noting that parts of the BOAI
of course coincide with advice and recommendationsof the CEIC, but more particularly re-
marking that its more impassioneddemandsare lessthan totally realistic. Jon Borwein was
deputed by the Committee brie°y to detail theseissuesto David Mumford.

In reconsideringits recommendation that mathematicians be encouragedto scantheir old
(pre-TEX) papers, and to place them on the web, the CEIC agreedto collect a variety of
personal descriptions and discussionsof how such a project had been completed and to make
stories available on the CEIC pages.

It was reported that agreemems had been made to have the ICM proceedingsavailable as
arXiv overlay.

Presentation to the General Assembly. The general assenbly of the IMU (Shanghai,
August 17 and 18, 2002) received a report by Martin GrAtschel, IMU EC represenativ e, Peter
Michor, Chair of the CEIC, and Alf van der Poorten, on the activities of the CEIC during the
past four years.

The presenation included a brief review of mathematics on the Web, an introduction to
Math-Net and the importance of Math-Net Pagesfor mathematical institutes and departments,
a preview of standardized personal pagesfor mathematical researtiers, an outline of the "Best
Current Practices Recommendations" on electronic publishing including a review of mathe-
matical preprint serers, a call to all mathematicians to make their publications electronically
available, an explanation of CEIC's copyright recommendations,and an outline of plans for a
Digital Mathematics Library.

CEIC Recommendations.The Committee prepared a booklet collecting CEIC's current rec-
ommendationson various aspects of electronic information and communication. Those recom-
mendations had beendrafted by CEIC members and were nalized in open discussionsduring
CEIC's 1998{2002term. They were variously endorsedby the IMU Executive Committee and
by the ShanghaiGeneral Assenbly.

The booklet was distributed at the GA in printed form. It is electronically available at
CEIC's web site http://www.ceic.math.ca/filemgmt _data/files/recommendations.pdf
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Future of the CEIC. The CEIC wasreviewed by the IMU EC at its meeting precedingthe
GA. The EC determined to re-establish the CEIC for a secondterm with revised terms of
reference(included below).

The following resolution (Resolution 6) summarizing the work of CEIC was adopted by the
General Assenbly:

The General Assenbly of the IMU endorseghe "Best Practices" documert of its Committee
on Electronic Information and Communication (CEIC), also endorsedby the IMU Executive
Committee at its April 13, 2002, meeting. In particular the Assenbly endorsesthe provisions
designedto ensureaccesshy mathematicians of the developing world to current mathematical
literature: the posting of the articles on personalhomepagesand seners and the practice now
beginning with seeral publishers of making journal articles in electronic form freely accessible
“v e yearsafter they have beenpublished, or even sooner. An important part of making mathe-
matical literature available is coming to agreemem on common standards for digitization. The
Assenbly commendsthe CEIC for its work on this matter and urges further e®ortsin this
direction.

CEIC Activit y at the ICM, Beijing. Members of the CEIC held an informal lunch time
meeting to discussfurther plans of the Committee.

On Monday, August 26, CEIC organizedan afternoon specia session:New Aspects of Elec-
tronic Publishing.

The following talks were given: Jonathan Borwein: What is the CEIC? Roland Schwaenzl:
Where should you put your papers? Wilfrid Hodges: Should we give away our researti? Martin
GrAtschel: Can we make information more accessible?John Ewing: How long should publishers
own scolarship? Alf van der Poorten: Is refereeingnecessary? Panel discussion: What are
best practices and why should you care?

Satellite Meeting. Membersof the CEIC participated in the satellite conference"Electronic
Information and Communication in Mathematics" at Tsinghua University in Beijing (August
29{31, 2002), and gave the following talks:

Peter Michor (keynote): Doing Mathematics in the years 1949,1973,2003,2039. Jonathan
Borwein: The next four years. Wilfrid Hodges: Copyright in mathematical work. Alf van der
Poorten: The costsand bene ts of refereeing. Alexei B. Zhizhchenko: Electronic information
system in mathematics in Russia and participation of Russiain the Mathnet project. John
Ewing: Predicting the future.

The next meeting of CEIC is scheduledto be held in Berlin, May 24-25,2003.

New terms of reference. At its 70th sesionon August 16, 2002, in Shanghai the IMU
Executive Committe has reviewed the activities of its "Committee on Electronic Information
and Communication” (CEIC) and decidedto re-establish CEIC for a secondterm with the
following revisedterms of reference:

a) The CEIC is a standing committee of the Executive Committee (EC) of the IMU, reviewed
every four yearsby the EC at its meeting precedingthat of the GA. Members are appointed
for four year terms by proceduressimilar to those for IMU Commissions. The EC appoints one
of its membersto serwe on the CEIC.

b) The CEIC may meet as necessaryin ead four year period to review the developmert
of Electronic Information and Communication as it impacts the international mathematical
community, and is asked to submit an annual report to the EC.

c) The CEIC may organizeor sponsorinternational meetingsor forumsto bring together rep-
resenativ es of all interested parties, including sccieties, publishers, libraries, researters, and
sister disciplines. It may publish, electronically or on paper, and otherwise disseminate pro-
ceedingsreviewsof recent developmerns, and technical surveysfor the useof the mathematical
community.

d) The CEIC may suggestinternational standards (‘best practice recommendations’)on
issuesrelated to electronic communication. Sud recommendationsshould be reviewed by the
EC and, if approved, may be published and promoted in the name of the IMU.

e) The CEIC is expectedto cortinue its previous e®ortssuch asthe promotion and organiza-
tion of Math-Net and related activities that make mathematics related material electronically
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available. In carrying out its activities, CEIC is aked to corntinue soliciting the views of the
mathematical community through the CEIC and the Math-Net homepages.

The CEIC is asked to address,in its second4-year term, the following issueswith special
emphasis.

f) The CEIC is requestedto enhanceits advisory role with the aim

- to make the issuesinvolved generally understood,

- to de ne the relevant needsof our discipline clearly,

- to shape the role the mathematical community needsto play, and

- to guide the practice of scholarly communication and publication.

g) The CEIC is asked to take an active part in any developmert of a Digital Mathematics
Library, to further addresscopyright and archiving issues,journal licensing models, and cost
models for journal production and acquisition.

h) The CEIC is requestedto draft a proposal,to be decidedupon by the EC in 2006,concern-
ing its future status. The proposal should include issuessuch as CEIC's institutionalization,
menbership, long term nancing, and sustainability of the various current CEIC e®ortsand
activities.

The composition of CEIC for the next period is as follows:

Pierre Berard,

Jonathan Borwein, chair,

John Ewing,

Martin GrAtsdhel, IMU-EC represerativ e,

Alejandro Jo®re,

Peter Michor,

David Morrison,

Alf van der Poorten.

The following two personsare attached to CEIC with special emphasison the further dewvel-
opmert of the World Digital Mathematical Library:

Rolf Jeltsch,

David Mumford.



