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I PRESENTATION

This Report is a faithful reflection of the scientific ac-
tivity carried out at the Centre de Recerca Matematica over the
year 2006, an activity that fully satisfies the proposal passed by
the Governing Board, both in terms of its volume and its scien-
tific quality.

In this presentation, however, we would like to high-
light five events —three scientific and two organisational— that
will have a noticeable effect on the future development of the
CRM.

In the scientific area, special mention is made of the
following:

® The project Shaping New Directions in Mathema-
tics for Science and Society (MATHFSS), a support action pas-
sed as part of the European Union’s NEST programme, in
which four European institutes participate: THES (France), EU-
RANDOM (The Netherlands), ENI (Israel), and CRM, the latter
acting as co-ordinator. The aim of this project, which takes
place between December 2005 and December 2007, is to fos-
ter international collaboration and establish educational mat-
hematical content involving the following research subjects:

- Systems Biology

- Risk Assessment

- Mathematical Neuroscience
- Digital Content Security

® The ongoing consolidation of the CRM as a mee-
ting point for young researchers that are beneficiaries of tem-
porary contracts or post-doctorate scholarships obtained in
competitive calls. A total of 20 researchers fulfilling these con-
ditions, from 10 different countries, have performed research
studies at the CRM over a considerable number of months du-
ring the year 2006. These figures confirm the CRM’s capacity
as a training centre for young researchers during the post-doc-
torate period.

® The organisation of a trimester of thematic research
on Fourier Analysis and Geometric Measure Theory, which
was partially undertaken at the Universidad Autonoma de Ma-
drid and at the CRM. Along with the advanced course on Com-
binatorial and Computational Geometry: Trends and Topics
for the Future, held in Alcala de Henares, this is an example of
the CRM’s desire to collaborate, given its vast experience, with
Spanish mathematical research groups.



In terms of aspects not of a strictly scientific nature,
there are two that deserve to be mentioned here, after both
have been in progress for almost a year:

® The Spanish Ministry of Science and Education’s
passing of the project Ingenio Mathematica within the frame-
work of the Consolider-Ingenio 2010 programme. The CRM is
one of the five promotional nodes of the project with by far
the greatest volume of activity, budget and experience in com-
parison to the others. Undoubtedly, participation in this pro-
ject will lead to repercussions in terms of an increase in the
funding that the CRM receives from the state government.

® The process of selecting a new Director, which be-
gan in the month of February and concluded in late November
with the designation of Joaquim Bruna as the new Director of
CRM from the month of February 2007.

1t is my obligation, and 1 do so with my full sincerity
and sentiment, to remember and thank all those people who
have helped me to run the Centre de Recerca Matematica over
all these twenty three years as Director, since the very first mo-
ments when the idea was conceived and founded, through the
different periods of growth, until the consolidation of its legal
structure in the year 2002, the adaptation of adequate premi-
ses, the definition of its different activities, etc.

My special recognition goes to Carles Casacuberta
and to Jordi Quer, Associate Directors of the CRM in recent ye-
ars, who have relieved me of a large amount of my work; also
to the members of the Scientific Advisory Board, who have
used their criteria and prestige to design the types of activity
that the CRM has had to carry out at every moment, and the
Governing Board, for the support that 1 have always received
from them as Director. But this farewell requires a few delica-
te words especially addressed to the administrative and tech-
nical support staff. 1 want to thank them not only for the
help they have represented for me and the efficiency with
which they have done their jobs, but, most of all, for the way
they have felt the CRM to be their own and have made every
effort and given all their time to ensure that our researchers re-
ceive the most exquisite care and that our activities have be-
come a model of organisation. So, thank you.

Manuel Castellet

Director
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1. THE CENTRE DE RECERCA MATEMATICA

The Centre de Recerca Matematica (CRM) is a Consortium, with its own legal status, in-
tegrated by the Institut d’Estudis Catalans and the Catalan Government. The Centre de Recerca
Matematica is a research institute associated with the Universitat Autonoma de Barcelona.

The CRM is, in essence, a horizontal infrastructure that gives support to all mathemati-
cal research groups in Catalonia, and encourages the pursuit of new emerging lines of research.

The CRM has the following goals:
® To consolidate its Research Programmes.

® To attract the best post-doctoral fellows on the basis of the competitive program-
mes of various administrations and agencies.

® To stimulate the best research programmes of the Catalan researchers.

® To establish mechanisms that guarantee a more efficient service for Catalan
mathematicians.

® To enable the CRM to take a new step towards becoming as competitive as the best
European research centres and those of the other scientifically developed countries
of similar characteristics.

To achieve these goals, the CRM invites outstanding scientists from around the world
to do research visits, gives the oportunity to both scientific institutions and young researchers
to get in contact with them, carries out research programmes, organises conferences, seminars
and other scientific meetings, and spreads the results of research.

The statutes of the CRM provide for the following governing bodies:

® The Governing Board, composed of the Minister of the DURSI, who acts as president,
the President of the 1EC, three members designated by the Government and three by
the 1EC.

® The Director, who is appointed by the Governing Board.

® The Scientific Advisory Board, whose members are proposed by the Director and
approved by the Governing Board.

e Administrative and technical support:

Centre de Recerca Matematica
Apartat 50

E-08193 Bellaterra

Phone: +34-935811081

Fax: +34-935812202

E-mail address: crm@crm.cat
Web: www.crm.cat

Creation, by John Robinson
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1. THE CENTRE DE RECERCA MATEMATICA

I 1.1 THE INSTITUT D’ESTUDIS
CATALANS
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The Institut d’Estudis Catalans
(Institute for Catalan Studies,
1EC), founded in 1907, is an aca-
demic, scientific and cultural body whose
sphere of activities includes all aspects of Ca-
talan language and culture.

SNVIVIV.
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The aim of the 1EC is to promote
scientific research, in particular research rela-
ted to all aspects of Catalan culture. It contri-
butes to the planning, co-ordination and im-
plementation of research in different fields of
science, technology and humanities. Moreo-
ver, its own activities further the progress and
development of society in general, and, when
necessary, acts as an advisor to the govern-
ment and other institutions.

The 1EC is made up of five different
sections defined by broad subject units in
science, technology and humanities. Each
section is formed by a maximum of twenty-

eight full members. There are twenty-six so-
cieties affiliated to the 1EC, with more than
9,000 members. One of them is the Catalan
Mathematical Society (SCM).

Web: www.iecat.net

I 1.2 THE GENERALITAT
DE CATALUNYA

\ The Generalitat de Catalunya is the

" institution in which the self-go-
vernment of Catalonia is politically
orgamsed through a Parliament and an Auto-
nomous Government. 1t was created in the
thirteenth century, bearing the same name, as
an executive body, by the General Courts of
the Confederation of the Catalan-Aragonese
Crown.

The Generalitat de Catalunya partici-
pates in the CRM Consortium by means of the
Department competent on research issues.

Web: www.gencat.cat

Members of the Scientific Advisory Board



2. GOVERNING BODY AND SECRETARIAT

I 2.1 THE GOVERNING BOARD

The CRM is governed by a Governing
Board that this year 2006 has consisted of

President:
The Minister of Education and Uni-
versities, Joan Manuel del Pozo

Members:
The President of the Institut d'Estu-
dis Catalans, Salvador Giner

The Secretary General of Universities
and Research, Joaquim Prats

The Director General of Research,
Xavier Testar

The Subdirector General of Rese-
arch, Josep Maria Vilalta

Salvador Alegret, full member of the
Institut d’Estudis Catalans

Joan Girbau, full member of the Ins-
titut d’Estudis Catalans

Ricard Guerrero, full member of the
Institut d’Estudis Catalans

The Governing Board met three ti-
mes in 2006. The first meeting was on Fe-
bruary 13, and after passing the activity re-
port and settlement of the budget for the
year 2005, and the activity project and bud-
get for 2006, the mechanisms were agreed for
the selection of a new Director, given that
Manuel Castellet had announced to the
chairman of the Board, on that date the Mi-
nister for Universities, Research and the Infor-
mation Society, Carles Sola, that it was his
desire to be relieved of the post.

The members of the Governing Bo-
ard designated by the Generalitat de Catalun-
ya had to be renewed in the month of July as
a consequence of the changes in the Catalan
Government this year.

The other two meetings, on October
19 and November 22, chaired by Joan Ma-
nuel del Pozo, Minister for Education and
Universities, were dedicated to the selection
of a new Director of the CRM from the four
candidates that had presented themselves for
election. Having analysed the curricula and
manifestos of the candidates and the reports
made by the expert committee, the Board
agreed to name as the new Director of the
CRM Joaquim Bruna, professor at the UAB,
who will take over his new position during
the first quarter of 2007.

I 2.2 THE DIRECTOR

The Governing Board elects a
Director to serve for a period of
four years. The current Director
is Manuel Castellet, professor at
the UAB, who was re-elected
for the period 2002-2006 at the July 25,
2002 meeting of the Governing Board, and
later, confirmed for the same post until the
first trimester of 2007.

I 2.3 DESIGNATION OF A NEW
DIRECTOR

By will of the current Director of the
Centre de Recerca Matematica, Manuel Cas-
tellet, who was its creator in 1984, at the be-
ginning of 2006 the Governing Board of the
CRM initiated an open procedure for the se-
lection of a new Director.

Four candidates presented their na-
mes following the announcement of the po-
sition on April. Two of them were professors
at Catalan universities and two were from fo-
reign institutions.
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2. GOVERNING BODY AND SECRETARIAT

The procedure was delayed by the
changes to the Catalan Government and the
calling of new parliamentary elections. Fi-
nally, after collecting expert reports, the Go-
verning Board, at its meeting of November
22, agreed to name as Director of the CRM
for the next four years Joaquim Bruna, pro-
fessor of Mathematical Analysis at the Uni-
versitat Autonoma de Barcelona, who will
take over his new position during the first
quarter of 2007.

Joaquim Bruna i Floris (Barcelona,
1953) obtained his doctoral degree at the
Universitat Autonoma de Barcelona (UAB),
where he is currently a professor. He carried
out his post-doctorate studies at the Universi-
té de Paris Sud, and was a guest professor at
the French universities of Provence (Marseille),
Paul Sabatier (Toulouse), Bordeaux, and Orlé-
ans; and at the North American universities of
Madison-Wisconsin and New York at Albany.
He has also been involved in research at nu-
merous centres, including the Institute Mit-
tag-Leffler (Sweden), the Norwegian Institute
of Technology, and Bar-llan University (Israel).

He has authored over sixty research
articles. His field of study is real analysis, har-
monic and complex analysis, function theory
and the mathematical foundations of signal
processing. He has supervised seven doctoral
theses and is currently supervising two more.
He was a member of the program committee
of the International Mathematical Union for
the International Congress of Mathematicians
2006 (ICM 2006), held last August in Madrid,
and a member of the working committee of
the Programa Nacional de Matemdticas.

He is a member of the SCM since it
opened and a member of its scientific commit-
tee from 2004. He was director of the 1EC’s
Fundacio Ferran Sunyer i Balaguer (1996-
2000), a member of the executive committee
of the European Consortium for Mathematics
in Industry, ECM1 (2003-2004), and an elected
academician at the Real Académia de Ciéncies
i Arts de Barcelona from 2004.

I 2.4 ASSOCIATE DIRECTORS

The Governing Board agreed at its
meeting of June 22, 2004, to the Director’s
proposal, to nominate Carles Casacuberta
(UB) and Jordi Quer (UPC) as Associate Direc-
tors of the CRM.

Thanks to these appointments, the
CRM acquired a Directorate that facilitates
the management of the Centre as well as its
interrelations with mathematicians working
at Catalan universities.

I 2.5 THE SCIENTIFIC ADVISORY
BOARD

The Governing Board, in its meeting
of November 2002, nominated the first mem-
bership of the Scientific Advisory Board of the
CRM. The current list of members is the follo-
wing: Joan Bagaria, ICREA-UB; Angel Calsi-
na, UdG; Carles Casacuberta, UB and presi-
dent of the SCM; Vicent Caselles, UPF;
Alberto Facchini, Universita degli Studi di Pa-
dova; Evarist Giné, University of Connecticut;
Joan Girbau, UAB; Antoni Huerta, UPC; Jau-
me Llibre, UAB; Consuelo Martinez, Universi-
dad de Oviedo; Xavier Massaneda, UB; M. Pi-
lar Mufioz, UPC; Joan Carles Naranjo, UB;




David Nualart, UB; Pere Pascual, UPC and di-
rector of the FFSB; Joan Porti, UAB; Jordi
Quer, UPC; Oriol Serra, UPC.

In 2006, the CRM’s Scientific Advi-
sory Board held three ordinary meetings on
April 22, June 26, and December 12, respec-
tively.

Of the issues on the agendas of the
three meetings, which were subjected to the
Scientific Advisory Board for their considera-
tion and feedback, the following should be
highlighted:

® The calling and resolution of the two
Research Programmes for the 2007-2008
academic year.

® The creation of three CRM doctorate
scholarships in areas of emerging research
in Catalonia.

® The role of the CRM in the calling of the Spa-
nish Consolider-Ingenio 2010 programme.

® The possibility of incorporating permanent
or very long term researchers into the CRM.

® The main outline of the new contract pro-
gramme with the Generalitat de Catalunya.

® The state government’s initiative to create
an Instituto Espaiiol de Matemadticas.

I 2.6 SECRETARIAT

The staff of the CRM is in charge of
organising the logistic aspects of the scientific
activities and to make sure that the resear-
chers have fruitful and trouble-free visits. The
Administration gives support to the Director
in all his duties. The members of the staff are:

Mrs. Ana Garcia-Donas
agarcia@crm.cat
Phone: +34-935811081

Mrs. Nuria Hernandez
nhernandez@crm.cat
Phone: +34-935811081

Mrs. Neus Portet
nportet@crm.cat
Phone: +34-935814086

Mrs. Consol Roca
croca@crm.cat
Phone: +34-935812953

Mrs. Mari Paz Valero
mpvalero@crm.cat
Phone: +34-935811081

The following people have given ad-
ministrative support to the CRM: Neus Cas-
tells, Nuria Domenech, Nuria Garcia-Donas,
Pere Menal, and Patricia Quintero.

General CRM e-mail address:
crm@crm.cat

Carnival 2006

I 2.7 EXTERNAL SERVICES

In order to make the running of the
CRM more flexible without increasing the
number of work contracts, three companies
offering external services perform the follo-
wing tasks:

¢ Economic management and accounting:
Consultors Rodao €& Associats

¢ Computer technical service:
GetPut Software S.L.

e Support for the data base management
programme: Agil Grup

2. GOVERNING BODY AND SECRETARIAT
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3. FACILITIES

I 3.1 PREMISES

The CRM has facilities in the UAB
Faculty of Sciences with a total floor space of
1.225 square metres, divided into seven indi-
vidual offices, six double ones, three triple
ones, a secretary’s office with five work pla-
ces, a management office, an office for de-
puty-management, a storeroom, an audito-
rium with capacity for one hundred people, a
lecture room for twenty-five people, two
work and meeting rooms, and a common lei-
sure area which includes computers and net-
work connections for general use. The CRM’s
old large lecture room (which had places for
up to fifty people) has been converted into
four double offices for the use of visiting re-
searchers. All the premises have heating and
air conditioning.

I 3.2 COMPUTER EQUIPMENT

The CRM has a LAN Ethernet net of
100 Mbps. There are 48 working stations con-
nected to the net and five printers. All works-
tations are part of a Windows Domain supplied
by a central server (HP Netserver LC10) that at
the same time works as a mail server and DNS
server of the CRM’s own domain (crm.cat). A
second server is used as a back-up and as an
SQL server (data base for the CRM’s manage-

ment software). This LAN net is connected to
Internet through the UAB net. Wi-Fi connec-
tion is also available.

I 3.3 LIBRARY

CRM visitors have free access to all
the scientific infrastructure of the UAB, con-
sisting of essentially the Science and Engine-
erings Library, which contains 448 paper
journals, 432 electronic journals and 14.415
books devoted to Mathematics. The Library
catalog is available online.

Web: www.bib.uab.cat

I 3.4 HOUSING

The CRM has a few rented furnished
apartments for the use of its visitors in Sant
Cugat del Valles (a small town connected by
train to the UAB campus and to Barcelona), in
Barcelona, and in the Vila Universitaria of the
UAB campus. Most of the apartments consist
of a dining room with kitchen, a bathroom,
and one bedroom with two single beds. A few
of them have two or three bedrooms and are
suitable for families.

The rent, including utilities, ranges
from 600 to 800 euros per month. Upon re-
quest, the apartments may be provided with a
telephone connection at the visitors” expenses.



4. CONTRACT PROGRAMME WITH THE CATALAN GOVERNMENT

As part of the relations between the
Centre de Recerca Matematica and the Cata-
lan Government, a Contract Programme was
signed on June 18, 2003 by the Minister for
the Department of Universities, Research and
the Information Society and the Director of
the Centre de Recerca Matematica for a pe-
riod of four years covering the period 2003-
2006, and which was extended to the year
2007.

This Contract Programme specifies
an annual subsidy that is provided by the
DURSI in order to provide the CRM with the
necessary means to perform its duties, defi-
nes the overall strategic objectives and pro-
poses a set of specific actions. Each of these
actions is associated to one or more indica-
tors that make it possible to measure the de-
gree to which the centre complies with its ob-
jectives, which are analysed once a year by
the Monitoring Commission established by
the same Contract Programme. During the
year 2006, the Director of the CRM, in agree-
ment with the Directorate Team, and in con-
sideration of the proposals and opinions of
the Scientific Advisory Board and the sugges-
tions of the present Contract Programme’s
Monitoring Commission, has maintained
contact between the Minister and other re-
presentatives of the area of Universities and
Research in order to produce a new Contract
Programme that can substitute the present
after 2007. Although these meetings have
laid the foundations for this new document,
given the political climate of recent months
in the build-up to the elections and the seve-
ral changes made to the Catalan Government,
it was eventually not possible for the new
Contract Programme to be produced and sig-
ned. In order to prevent the good operation
of the Centre from being affected by this set-
back, the adopted solution, as in the case of

many other partner research centres in the
same situation, was to sign an extension of
the Contract Programme for the year 2007.
This extension covers practically all of the
same strategic objectives and actions of the
Contract Programme signed in 2003. As for
the annual subsidy to be received by the Cen-
tre de Recerca Matematica from the Generali-
tat de Catalunya, an increase of 25% has
been established with respect to last year.

Specifically, the strategic objectives
of the CRM for the year 2007 are as follows:

® To strengthen the best Catalan re-
search teams.

® To organise research activities that
can support local researchers and promote
the publication of their scientific results at
the highest level in order to be competitive in
the international arena.

® To promote research in Catalonia
in innovative areas.

® To consolidate the CRM as one of
the most active research institutes in Europe.

® To produce a Strategic and Func-
tional Plan for the next few years.
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4. CONTRACT PROGRAMME WITH THE CATALAN GOVERNMENT

I 4.1 MEETING OF THE MONITO-
RING COMMISSION OF THE
CONTRACT PROGRAMME

On July 12, the Monitoring Commis-
sion of the Contract Programme met to eva-
luate the degree to which the objectives and
commitments assumed by the CRM under
terms of the Contract Programme have been
accomplished, and also to propose any mea-
sures considered necessary to guarantee this
compliance in the future. At this year’s mee-
ting the Generalitat was represented by the
Subdirector General of Research, Josep Maria
Vilalta, and the Head of the Research Structu-
res Service, lolanda Font de Rubinat; and the
CRM was represented by the two Associate Di-
rectors, Carles Casacuberta and Jordi Quer.
Also present as guests were the Director of the
CRM, Manuel Castellet, and a Research Struc-
tures Service expert, Imma Nadal.

The meeting analysed the indicators
established by the Contract Programme in re-
ference to CRM activity during the year 2005.
Based on the data presented in the report for
the year 2005, complemented by additional
information supplied by the Centre, the com-
mission was able to state that the Contract
Programme had been complied with, and in
some cases had been considerably surpassed.
The commission evaluated the activity of the
centre in 2005 very highly and saw no need
to propose any specific changes that could
improve its activity in the future.
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0. Penacchio Topology, 01.10.2003 - 09.02.2006 o
o Z
Galatasaray Universiti Istanbul =
S. Tikhonov Harmonic Analysis, 01.09.2004 - 31.12.2006 %
University of Alberta >
C. Lecuire Geometry, 01.01.2005 - 30.09.2006 o
Université Paul Sabatier
D. Pasca Dynamical Systems, 01.03.2005 - 31.08.2006
CUNY, Hunter College
J. Wildeshaus Algebraic Geometry, 01.09.2005 - 31.07.2006
Université de Paris X111
B. Deroin Differential Geometry, 01.09.2005 - 31.08.2006
Centre National de la Recherche Scientifique
A. Yaman Algebra, 01.09.2005 - 30.11.2008
Centre de Recerca Matematica
A. Gasull Dynamical Systems, 15.09.2005 - 28.02.2006
Universitat Autonoma de Barcelona
J. 1. Burgos Algebraic Geometry, 19.09.2005 - 31.07.2006
Universitat de Barcelona
J.Yu Dynamical Systems, 26.09.2005 - 26.03.2007
Shangai Jiaotong University
F-A. Buica Dynamical Systems, 01.10.2005 - 31.07.2006
Babes-Bolyai University
J. Yang Dynamical Systems, 24.10.2005 - 16.03.2006
Peking University
H. Wu Dynamical Systems, 30.10.2005 - 19.08.2006
Southeast University, P. R. China
D. U. Lee Algebraic Geometry, 01.11.2005 - 31.07.2006

Korea Institute for Advanced Science

A. Tarta Dynamical Systems,
15.11.2005 - 31.08.2006, 11.11.2006 - 15.01.2007
Babes-Bolyai University

Y. Ding Dynamical Systems, 26.11.2005 - 30.10.2006
Wuhan Institute of Physics and Mathematics
J. Parcet Analysis, 01.12.2005 - 30.09.2006
CSIC, Madrid



5. VISITING RESEARCHERS

20

R. Litcanu

T. Goudon

S. Friedman

F. Lemma

A. Brooke-Taylor

A. Poltoratski

L. Peng

A. del Rio

P. Lafitte-Godillon

E. Jespers

K. Thompson

V. Maillot

J. Villadelprat

A. Guillamon

J. T. Lazaro

C. L

H. Zoladek

S. Fuchino

K. Koéhler

Number Theory, 04.01.2006 - 31.07.2006
Universitatea Alexandru loan Cuza

Differential Equations, 09.01.2006 - 24.02.2006
Université de Lille 1

Logic and Foundations,
09.01.2006 - 28.02.2006, 01.09.2006 - 30.09.2006
Universitat Wien

Algebraic Geometry, 09.01.2006 - 09.03.2006
Université de Paris X111

Logic and Foundations, 11.01.2006 - 18.01.2006
Universitdt Wien

Complex Analysis, 12.01.2006 - 12.04.2006
Texas A&M University

Differential Equations, 16.01.2006 - 08.04.2006
Beihang University

Algebra, 22.01.2006 - 04.02.2006

Universidad de Murcia

Applied Mathematics, 22.01.2006 - 04.02.2006
Université de Lille 1

Algebra, 23.01.2006 - 05.02.2006
Vrije Universiteit Brussel

Logic and Foundations, 26.01.2006 - 03.02.2006
Universitdt Wien

Algebraic Geometry, 26.01.2006 - 28.02.2006
Université de Paris VI

Differential Equations, 01.02.2006 - 15.07.2006
Universitat Rovira i Virgili

Applied Mathematics, 01.02.2006 - 31.07.2006
Universitat Politecnica de Catalunya

Dynamical Systems, 01.02.2006 - 31.07.2006
Universitat Politecnica de Catalunya

Dynamical Systems, 02.02.2006 - 31.07.2006
Peking University

Dynamical Systems, 05.02.2006 - 17.02.2006
Uniwersytet Warszawski

Logic and Foundations, 09.02.2006 - 07.03.2006
Chubu University

Geometry,

12.02.2006 - 10.03.2006, 02.07.2006 - 16.07.2006

Universitat Diisseldorf



P. Mardesic

M. Sombra

K. Kiimmemann

H. Darmon

C. Mourougane

W. Gubler

C.-L. Chai

D. Rossler

M. Scharlemann

S. Walcher

J. Llibre

J. Kramer

V. Gonchenko

Z. Ditzian

Y. Takeda

M. J. Bridgeman

D. Rossler

E. H. Essaky

T. Hahn

Algebra,
14.02.2006 - 25.02.2006, 17.04.2006 - 01.05.2006
Université de Bourgogne

Algebra, 15.02.2006 - 15.07.2006
Universitat de Barcelona

Algebra, 17.02.2006 - 15.04.2006
Universitdt Regensburg

Number Theory, 19.02.2006 - 26.02.2006
McGill University

Complex Analysis, 19.02.2006 - 04.03.2006
Université de Paris VI

Number Theory, 19.02.2006 - 24.03.2006
Universitat Dortmund

Algebraic Geometry, 20.02.2006 - 25.02.2006
Pennsylvania State University

Algebraic Geometry, 20.02.2006 - 25.02.2006
Université de Paris VI

Topology, 28.02.2006 - 01.04.2006
University of California at Los Angeles

Dynamical Systems, 01.03.2006 - 31.03.2006
RWTH Aachen

Dynamical Systems, 01.03.2006 - 31.07.2006
Universitat Autonoma de Barcelona

Number Theory, 07.03.2006 - 22.04.2006
Humboldt Universitidt zu Berlin

Dynamical Systems, 10.03.2006 - 04.04.2006
Nizhny Novgorod State Technical University

Analysis, 21.03.2006 - 30.03.2006
University of Alberta

Algebra, 22.03.2006 - 15.07.2006
Kyushu University

Geometry, 01.04.2006 - 31.05.2006
Boston College

Algebraic Geometry, 03.04.2006 - 07.04.2006
Université de Paris VII

Probability and Statistics, 08.04.2006 - 30.09.2006
Université Cadi Ayyad

Algebraic Geometry, 13.04.2006 - 22.04.2006
Humboldt Universitidt zu Berlin
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—

. Gamett

L. Vega

—

. Bennett

o

Schapira

>

. Volberg

v

Tindel

C. Gasbarri

jos]

. Coll

=

. Prohens

>

. Vargas

A. Ruiz

K. Astala

—

. M. Martell

—

Mateu

C. Pérez

—

. Verdera

S. Treil

—

. Orobitg

—

P. Milisic

C. Simeoni

Analysis, 15.04.2006 - 14.07.2006
University of California at Los Angeles

Analysis, 17.04.2006 - 21.04.2006
Universidad del Pais Vasco

Harmonic Analysis, 17.04.2006 - 29.04.2006
University of Birmingham

Algebraic Geometry, 18.04.2006 - 25.04.2006
Université de Paris VI

Analysis, 18.04.2006 - 14.05.2006
Michigan State University

Probability and Statistics, 18.04.2006 - 18.05.2006
Université Henri Poincaré Nancy 1

Algebraic Geometry, 18.04.2006 - 27.05.2006
Universita di Roma “Tor Vergata”

Applied Mathematics, 19.04.2006 - 13.05.2006
Universitat de les 1lles Balears

Dynamical Systems, 19.04.2006 - 14.05.2006
Universitat de les 1lles Balears

Analysis, 20.04.2006 - 10.06.2006, 26.06.2006 - 15.07.2006
Universidad Autonoma de Madrid

Analysis, 20.04.2006 - 10.06.2006, 03.07.2006 - 09.07.2006
Universidad Autonoma de Madrid

Analysis, 20.04.2006 - 11.06.2006
University of Helsinki

Analysis, 20.04.2006 - 16.06.2006
Universidad Autonoma de Madrid

Analysis, 24.04.2006 - 28.04.2006, 01.06.2006 - 15.07.2006
Universitat Autonoma de Barcelona

Harmonic Analysis, 24.04.2006 - 30.04.2006
Universidad de Sevilla

Analysis, 24.04.2006 - 11.05.2006; 01.06.2006 - 15.07.2006
Universitat Autonoma de Barcelona

Analysis, 28.04.2006 - 13.07.2006
Brown University

Analysis, 02.05.2006 - 04.05.2006, 01.06.2006 - 15.07.2006
Universitat Autonoma de Barcelona

Differential Equations, 02.05.2006 - 05.05.2006
Universitdt Johannes Gutenberg

Differential Equations, 02.05.2006 - 28.05.2006
Université de Nice — Sophia Antipolis



W. Li

D.-C. Cisinski

R. Brown

X. Tolsa

D. J. Wright

P. Auscher

L. Grafakos

D. Shafer

M. Ferrante

S. Hofmann

J. Li

S. Kurylev

C. Christopher

P. Mattila

M. J. Gonzalez

S. Kawaguchi

D. Faraco

H. Giacomini

T. Carbery

P. Koskela

Dynamical Systems, 04.05.2006 - 19.07.2006
Peking University

Algebraic Geometry, 07.05.2006 - 13.05.2006
Université de Paris XI11

Differential Equations, 07.05.2006 - 21.05.2006
University of Kentucky

Analysis, 08.05.2006 - 12.05.2006, 01.06.2006 - 15.07.2006

Universitat Autonoma de Barcelona

Number Theory, 10.05.2006 - 01.06.2006
Oklahoma State University

Analysis, 14.05.2006 - 28.05.2006
Université de Paris XI

Harmonic Analysis, 14.05.2006 - 07.06.2006
University of Missouri-Columbia

Dynamical Systems, 15.05.2006 - 15.06.2006
University of North Carolina at Charlotte

Probability and Statistics, 16.05.2006 - 16.08.2006

Universita degli Studi di Padova

Harmonic Analysis, 17.05.2006 - 27.05.2006
University of Missouri-Columbia

Differential Equations, 18.05.2006 - 13.08.2006
China Agricultural University

Analysis, 20.05.2006 - 01.06.2006
Loughborough University

Differential Equations, 29.05.2006 - 08.07.2006
University of Plymouth

Analysis, 31.05.2006 - 10.06.2006
University of Helsinki
Analysis, 05.06.2006 - 09.06.2006
Universidad de Cadiz

Algebraic Geometry, 05.06.2006 - 16.07.2006
Kyoto University

Analysis, 06.06.2006 - 09.06.2006
Universidad Autonoma de Madrid

Dynamical Systems, 06.06.2006 - 25.06.2006
Université de Tours

Analysis, 06.06.2006 - 30.06.2006
University of Edinburgh

Analysis, 08.06.2006 - 15.06.2006
Jyviskyld Universitet
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D. Schlomiuk

D. Blottiere

M. Csornyei

G. Dafni

H. Darmon

X. Ma

R. Schul

E. Nursultanov

M. A. Alfonseca

J. Giné

H. Pajot

1. Uriarte

G. David

S. Lee

B. C. Ngo

0. Makarenkov

L. H. El Fadil

F. Otto

S. Radomirovic

J. Tan

Dynamical Systems, 08.06.2006 - 12.07.2006
Université de Montréal

Algebraic Geometry, 13.06.2006 - 30.06.2006
Université de Paris XI11

Analysis, 16.06.2006 - 30.06.2006
University College London

Analysis, 16.06.2006 - 16.07.2006
Concordia University

Number Theory, 16.06.2006 - 16.07.2006
McGill University

Differential Geometry, 17.06.2006 - 15.07.2006
Ecole Polytechnique, Palaiseau

Analysis, 19.06.2006 - 08.07.2006
University of California at Los Angeles
Harmonic Analysis, 24.06.2006 - 10.07.2006
Lomonosov Moscow State University

Analysis, 26.06.2006 - 30.06.2006
Kansas State University

Dynamical Systems, 26.06.2006 - 08.07.2006
Universitat de Lleida

Analysis, 27.06.2006 - 02.07.2006
Université de Grenoble 1

Analysis, 29.06.2006 - 20.07.2006
University of Helsinki

Harmonic Analysis, 02.07.2006 - 13.07.2006
Université de Paris Sud

Harmonic Analysis, 02.07.2006 - 15.07.2006
Seoul National University

Algebraic Geometry, 09.07.2006 - 16.07.2006
Université de Paris X1

Differential Equations, 12.07.2006 - 02.08.2006
Voronezh State University

Algebra, 16.07.2006 - 23.07.2006

University of Fez

Differential Equations, 24.07.2006 - 29.07.2006
Universitit Bonn

Number Theory, 31.08.2006 - 31.12.2007
Norwegian University of Science and Technology

Differential Equations, 31.08.2006 - 28.02.2008
Centre de Recerca Matematica



D. Herbera

A. Blanchet

M. Noy

D. Welsh

L. Ciobanu

J. Dubois

B. Fine

A. Duncan

E. Ventura

A. Miasnikov

S. Cleary

K. St. John

L. Angeleri

J. Trlifaj

0. Bernardi

S. Bazzoni

C. Busch

C. McDiarmid

A. Steger

J. Kung

Algebra, 01.09.2006 - 15.02.2007
Universitat Autonoma de Barcelona

Differential Equations, 01.09.2006 - 31.05.2007
Centre de Recerca Matematica

Discrete Mathematics, 01.09.2006 - 31.07.2007
Universitat Politécnica de Catalunya

Discrete Mathematics, 01.09.2006 - 31.07.2007
University of Oxford

Algebra, 01.09.2006 - 31.12.2007
Centre de Recerca Matematica

Geometry, 01.09.2006 - 31.08.2008
Centre de Recerca Matematica

Algebra, 05.09.2006 - 10.09.2006
Fairfield University

Algebra, 05.09.2006 - 22.09.2006
Newcastle University

Algebra, 05.09.2006 - 31.10.2006
Universitat Politécnica de Catalunya

Algebra, 05.09.2006 - 05.11.2006
McGill University

Algebra, 06.09.2006 - 30.10.2006
The City College of New York

Discrete Mathematics, 06.09.2006 - 30.10.2006
Lehman College

Algebra, 12.09.2006 - 24.09.2006
Universita degli Studi dell'Insubria

Algebra, 12.09.2006 - 07.10.2006
Univerzita Karlova

Discrete Mathematics, 12.09.2006 - 31.07.2007
Centre de Recerca Matematica

Algebra, 15.09.2006 - 28.02.2007
Universita degli Studi di Padova

Algebraic Topology, 17.09.2006 - 27.09.2006
Katholische Universitat Eichstatt-Ingolstadt

Discrete Mathematics, 17.09.2006 - 30.09.2006
University of Oxford

Discrete Mathematics, 18.09.2006 - 29.09.2006
ETH Ziirich

Discrete Mathematics, 18.09.2006 - 06.11.2006
University of North Texas
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P. Prihoda

R. Gilman

J. Stovicek

P. Eklof

V. Diekert

S. Felsner

P. A. Guil

S. Elizalde

D. Orden

A. Carceles

G. Aranda

P. Laurencot

H. Reich

P. Weil

S. Estrada

C. Semple

B. Huisgen-
Zimmermann

Algebra, 18.09.2006 - 17.09.2007
Centre de Recerca Matematica

Algebra, 20.09.2006 - 09.10.2006
Stevens Institute of Technology

Algebra, 21.09.2006 - 30.09.2006
Norwegian University of Science and Technology

Algebra, 23.09.2006 - 08.10.2006
University of California at Irvine
Algebra, 24.09.2006 - 10.10.2006
Universitit Stuttgart

Discrete Mathematics, 24.09.2006 - 17.10.2006
Technische Universitit Berlin

Algebra, 01.10.2006 - 13.12.2006
Universidad de Murcia

Discrete Mathematics, 01.10.2006 - 30.09.2008
Centre de Recerca Matematica

Discrete Mathematics, 02.10.2006 - 16.10.2006
Universidad de Alcala

Algebra, 02.10.2006 - 02.12.2006
Universidad de Murcia

Algebra, 11.10.2006 - 31.08.2007
Centre de Recerca Matematica

Applied Mathematics, 16.10.2006 - 20.10.2006
Université Paul Sabatier

Algebraic Topology, 23.10.2006 - 15.12.2006
Universitdt Munster

Discrete Mathematics, 28.10.2006 - 04.11.2006
Université de Bordeaux 1

Algebra, 30.10.2006 - 10.11.2006
Universidad de Murcia

Discrete Mathematics, 19.11.2006 - 01.12.2006
University of Canterbury

Algebra, 30.11.2006 - 09.12.2006
University of California at Santa Barbara
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I 5.2 POST-DOCTORAL FELLOWS

Among the researchers who visited the CRM
during 2006, we would like to highlight the
presence of 19 post-doctorate laureates that
stayed longer than nine months, and who
have contributed, one more year, to reaffir-

Olivier Penacchio
Cyril Lecuire
Daniel Pasca

El Hassan Essaky
Asli Yaman
Sergey Tikhonov
Jiang Yu

Florina-Adriana Buica

Hao Wu

Dong Uk Lee
Yiming Ding
Adrien Blanchet
Olivier Bernardi
Laura Ciobanu
Sasa Radomirovic
Pavel Prihoda
Jérome Dubois
Gonzalo Aranda
Sergi Elizalde

2001 2002 2003 2004 ‘ 2005 2006

ming one of the foundational aims of the
CRM: to facilitate research done by young re-
searchers and the contact between these and
senior scientists. The list of fellows is the fo-
llowing:

01.10.2003 - 09.02.2006
01.01.2005 - 30.09.2006
01.03.2005 - 31.08.2006
01.05.2005 - 30.09.2006
29.08.2005 - 30.11.2008
01.09.2005 - 31.12.2006
26.09.2005 - 26.03.2007
01.10.2005 - 31.07.2006
30.10.2005 - 19.08.2006
01.11.2005 - 31.07.2006
26.11.2005 - 30.10.2006
01.09.2006 - 31.05.2007
01.09.2006 - 31.07.2007
01.09.2006 - 31.12.2007
01.09.2006 - 31.12.2007
01.09.2006 - 28.02.2008
01.09.2006 - 31.08.2008
01.10.2006 - 31.08.2007
01.10.2006 - 30.09.2008
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I 5.3 THE RAMON Y CAJAL
PROGRAMME

The Spanish Government’s Ramoén y
Cajal Programme makes it possible to con-
tract, for a period of five years, young resear-
chers that have completed the first stage of
their post-doctorate studies.

Doctor Javier Parcet, of the Univer-
sidad Autonoma de Madrid, worked at the
CRM as a Ramon y Cajal researcher for the
period from December 2005 to September
2006, when he asked for his contract to be
transferred to the Consejo Superior de Inves-
tigaciones Cientificas, in Madrid. Javier Par-
cet was awarded this year with the José Luis
Rubio de Francia Prize.

I 5.4 BEATRIU DE PINOS
CONTRACTS

The Generalitat de Catalunya’s Bea-
triu de Pinds programme, which was presen-
ted for the first time this year, provides aid
for the employment contracts of doctors of
any nationality in any area of knowledge for
a period of two years.

The first Beatriu de Pinds contract
to be signed by the CRM was with Sergi Eli-
zalde, a researcher on Discrete Mathematics,
with a PhD from the Universitat Politecinica
de Catalunya, who did his post-doctoral stu-
dies at the University of Massachusetts Dart-
mouth, and who joined the CRM on October
1, 2006.



6. SCIENTIFIC ACTIVITIES

I 6.1 RESEARCH PROGRAMMES
6.1.1 STRUCTURE

On November 22, 2002, the CRM
Governing Board passed a resolution consis-
ting on a quadrennial strategic plan that in-
cludes two Research Programmes per year,
together with other complementary activities.

Goal

To foster, during a year, the work of
two outstanding research groups from Cata-
lan institutions, by hosting visitors and post-
doctoral fellows.

Scientific research staff

e One full time local researcher;
eventually, two one semester each.

® One full time visiting researcher;
eventually, two one semester each.

® Two post-doctoral fellows.

e Twenty-four months of visiting
researchers for periods of one to three
months.

® Other local or visiting researchers.
Activities

® Research.

® Seminars.

¢ A conference or workshop.

® An advanced intensive course at a
doctoral or recent post-doctoral level.

The annual Research Programmes
started in the academic year 2003-2004. An
open call is made public at least a year and a
half before the expected start of the pro-
gramme. Each programme has to be appro-
ved by the CRM Governing Board, at the pro-
posal of the Director, who is counselled by the

Scientific Advisory Board, which evaluates the
applications received.

6.1.2 RESEARCH PROGRAMME ON
HILBERT’S 16™ PROBLEM

Period

From September 1, 2005 to July 31,
2006

Scientists in charge

Local  Armengol Gasull (UAB)
Jaume Llibre (UAB)

Visiting Chengzhi Li (Peking University)
Jiazhong Yang (Peking University)
Main research topic

Polynomial vector fields, limit cycles,
centres and algebraic solutions

Other research topics
¢ Abelian integrals
¢ Centre-focus problem

e Hilbert’s 16™ Problem, strong and
weak version

Visiting researchers

Florina-Adriana Buica
Babes-Bolyai University

Colin Christopher
University of Plymouth

Bartomeu Coll
Universitat de les 1lles Balears

Jean-Pierre Francoise
Université de Paris VI

Armengol Gasull
Universitat Autonoma de Barcelona

Hector Giacomini
Université de Tours
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Jaume Giné
Universitat de Lleida

Vladimir S. Gonchenko

Res. Inst. for Applied Mathematics and

Cybernetics

Antoni Guillamon
Universitat Politécnica de Catalunya

Tliya Dimov lliev

Bulgarian Academy of Science
Victor Jiménez

Universidad de Murcia

José Tomas Lazaro
Universitat Politécnica de Catalunya

Chengzhi Li
Peking University

Jinming Li
China Agricultural University

Weigu Li
Peking University

Jaume Llibre
Universitat Autonoma de Barcelona

Oleg Makarenkov
Voronezh State University

Pavao Mardesic
Université de Bourgogne

Daniel Pasca
CUNY, Hunter College

Linping Peng
Beihang University

Violetta Pilyugina
St. Petersburg State University

Rafael Prohens
Universitat de les 1lles Balears

Dana Schlomiuk
Université de Montréal

Douglas Shafer

University of North Carolina at Charlotte

Gregorz Swirszcz
1BM T. J. Watson Research Center

Alexandrina-Alina Tarta
Babes-Bolyai University

Claudia Valls
Universitat de Barcelona

Jordi Villadelprat
Universitat Rovira i Virgili

Sebastian Walcher
RWTH Aachen

Hao Wu
Southeast University, China

Jiazhong Yang

Peking University

Jiang Yu

Shangai Jiaotong University
Zhifen Zhang

Peking University

Henryk Zoladek
Uniwersytet Warszawski

Activities
Seminar

A weekly seminar on Hilbert’s 16th Problem,
co-ordinated by Armengol Gasull and Jaume
Llibre.

Conference

Barcelona Conference in Planar Vector
Fields, from February 13 to 17, 2006, co-or-
dinated by Armengol Gasull and Jaume Llibre.

Advanced course

Advanced Course on Limit Cycles of Diffe-
rential Equations, from June 26 to July 8,
2006, co-ordinated by Armengol Gasull and
Jaume Llibre.

Final report

The research programme into Hil-
bert’s 16" Problem was held during the 2005-
2006 academic year at the Centre de Recerca
Matematica, co-ordinated by professors Ar-
mengol Gasull and Jaume Llibre of the Univer-



sitat Autonoma de Barcelona, and by profes-
sors Chengzhi Li and Jiazhong Yang of Peking
University. The main body of this programme
consisted of the visits of 34 foreign researchers
who, throughout the whole academic year,
stayed for different periods of time at the CRM
for specific research objectives in the field of
the qualitative theory of differential equations.
Midway through the year, from February 13 to
17, the Barcelona Conference in Planar Vec-
tor Fields was held, and at the end of the year,
from June 26 to July 8, the Advanced Course
on Limit Cycles of Differential Equations was
held. The scientific evaluation of the program-
me was excellent. The organisers enjoyed the
visits of some first rate researchers on a world
scale, who brought their expertise to Catalonia
and helped develop their lines of research wit-
hin the Catalan and Spanish mathematical
community. Holding the programme in Barce-
lona has provided a new impetus for our
country in the field of the qualitative theory of
differential equations.

Among the core activities of the pro-
gramme were the weekly seminar debate ses-
sions. Two of these seminars were held every
week for the whole year, which constituted
one of the main events in the weekly schedu-
le. Many of the informal conversations betwe-
en visitors that went on in the corridors after
the debates were largely inspired by the we-

ekly talks. To enjoy the presence of enough
experts to maintain such a steady flow of de-
bates was one of the biggest successes of a
programme that was able to expose the parti-
cipants to some of the most recent and cut-
ting-edge subjects in the field. The level of
the debates was extremely high. The biggest
number of visitors came in February 2006.
But, apart from the seminar conferences and
the numerous and beneficial informal conver-
sations, the real research work took place in
the offices, where several collaborations came
into being, both between visitors and local re-
searchers and between visitors and each other.

Overall, both the volume and the
quality of the research done as part of the
programme were considerably high. This was
reflected by the number of contributions to
the CRM preprint collection that were directly
or indirectly generated by this programme (a
total of 28 articles were collected). All of the-
se are in the process of being published in in-
ternational journals. So, globally, the develop-
ment of this research programme was

evaluated in a very positive way, both on an
objective level and in terms of the results ob-
tained indirectly, in reference to the magnifi-
cent image that it has helped present of our
country and of the local community working
on the qualitative theory of differential equa-
tions.
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Name

D. Pasca
J. Llibre

A. Gasull
Z. Zhang
J. Yu

A. Buica
C. Valls

V. Jiménez

V. Pilyugina

J. P. Frangois
J. Yang

H. Wu

G. Swirszcz

1. lliev
A. Tarta
L. Peng

J. Villadelprat

T. Lazaro

A. Guillamon

H. Zoladek

C. Li

P. Mardesic

S. Walcher

V. Gonchenko

R. Prohens

B. Coll

W. Li

J. Li

D. Shafer

C. Christopher

D. Schlomiuk

H. Giacomini

J. Giné

0. Makarenkov

6.1.3 RESEARCH PROGRAMME ON
ARAKELOV GEOMETRY AND
SHIMURA VARIETIES

Period

From September 1, 2005 to July 31,
2006

Scientists in charge
Local  José Ignacio Burgos (UB)

Visiting Jorg Wildeshaus
(Université de Paris XI11)

Main research topic

Arakelov geometry and Shimura varieties

Altres temes de recerca
® Modular forms and values of L-functions
e Arithmetic Riemann-Roch Theorem
® Integral models of Shimura varieties
® Theory of motives

® Intersection theory on algebraic stacks

Visiting researchers
David Blottiére
Université de Paris XI11

José Ignacio Burgos
Universitat de Barcelona
Ching-Li Chai

Pennsylvania State University



Denis-Charles Cisinski
Université de Paris XI11

Henri Darmon
McGill University

L. Houssain El Fadil
University of Fez

Jens Funke
New Mexico State University

Carlo Gasbarri
Universita di Roma “Tor Vergata”

Henri Gillet
University of 1llinois at Chicago

Walter Gubler
Universitat Dortmund

Tobias Hahn
Humboldt Universitiat zu Berlin

Shu Kawaguchi
Kyoto University

Kai Kohler
Universitat Duisseldorf

Jiirg Kramer
Humboldt Universitiat zu Berlin

UIf Kiihn
Humboldt Universitiat zu Berlin

Klaus Kiinnemann
Universitdt Regensburg

Dong Uk Lee
Korea Institute for Advanced Science

Francesco Lemma
Université de Paris X111

Razvan Litcanu
Universitatea Al. 1. Cuza

)fiaonan Ma
Ecole Polytechnique, Palaiseau

Vincent Maillot
Université de Paris VI

Heinrich Massold
ETH Ziirich

Christophe Mourougane
Université de Paris VI

Bao Chau Ngo
Université de Paris XI
Marc-Hubert Nicole
University of Tokyo

Damian Rossler
Université de Paris VI

Pierre Schapira
Université de Paris VI

Martin Sombra
Universitat de Barcelona

Christophe Soulé
Institut des Hautes Etudes Scientifiques

Yuichiro Takeda
Kyushu University

Jorg Wildeshaus
Université de Paris XI11

Activities
Seminar

A weekly seminar on Arakelov Geometry and
Shimura Varieties, co-ordinated by José Igna-
cio Burgos and Jorg Wildeshaus.

Introductory course

Introduction to Shimura Varieties, from
September 20 to 23, 2005, given by Victor
Rotger (UPC).

Advanced course

Advanced Course on Arakelov Geometry
and Shimura Varieties, from February 20 to
25, 2006, co-ordinated by José Ignacio Bur-
gos and Jorg Wildeshaus.

Conference

Recent Developments in the Arithmetic of
Shimura Varieties and Arakelov Geometry,
from July 10 to 15, 2006, co-ordinated by
José Ignacio Burgos. This conference was an
EMS Conference financed by the European
Commission.
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Final report

The Arakelov Geometry and Shimura
Varieties research programme was held during
the 2005-2006 academic year, co-ordinated
by professors José Ignacio Burgos, of the Uni-
versitat de Barcelona, and Jorg Wildeshaus, of
the Université de Paris XIIl. The main body of
this programme consisted of the visits of 30
foreign researchers who, distributed over the
length of the course, stayed at the CRM for
different periods, making a total of 75
months.

The program began with an intensi-
ve Introduction to Shimura Varieties course
given by Victor Rotger, of the Universitat Po-
litecnica de Catalunya, from September 20 to
23, 2005, and which was continued throug-
hout the academic year by a weekly semester
on the specific material of the programme, in
which local and visiting researchers presented
the most recent results in the field. For much
of the course, the Four functors formalism
working group was active, enabling partici-
pants to be introduced to Joseph Ayoub’s
doctoral thesis on the construction of the six
Grothendieck functors in motivic cohomo-
logy. The Advanced Course on Arakelov Ge-
ometry and Shimura Varieties, in February
2006, with 18 classes and parallel activities,
and the Recent Developments on the Arith-
metic of Shimura Varieties and Arakelov

Geometry congress, in July 2006, were the
moments of greatest academic intensity.

Arakelov theory studies the geo-
metry and arithmetic of sets of solutions for
polynomial equations with integral coeffi-
cients. More precisely, it studies smooth sche-
mes of finite type defined over rings of inte-
gers in a number field.

A central theorem in Arakelov theory
is the Arithmetic Riemann-Roch Theorem. It
was proved by Faltings in the case of arithme-
tic surfaces and generalised to higher dimen-
sions by Gillet and Soulé, participants in the
research programme, using Quillen and Delig-
ne’s ideas and Bismut and Lebeau’s in-depth
results of global analysis. Two of the resear-
chers on the programme, Kéhler and Roessler,
have proved the equivariant version of the
theorem, i.e., the arithmetic Lefschetz fixed-
point theorem.

Shimura varieties are obtained as
quotients of a symmetric hermitian domain by
an arithmetic group, and their geometry is
very rich, owing to the great number of their
special subvarieties. They include moduli spa-
ces of abelian varieties with additional struc-
ture, modular and Shimura curves, Hilbert’s
modular surfaces, and Siegel’s modular solids.

Specialists consider that the progress
made in the study of the arithmetical proper-




ties of Shimura varieties suggest that this area
will prove itself fundamental in future rese-
arch into arithmetic geometry, as shown by
the advances made in the Langlands pro-
gramme.

During the course, intense work was
performed in relation to the aforementioned
issues and questions, as well as on the most

recent developments in the theory of motives
and, in particular, the construction of the six
Grothendieck functors in motivic cohomo-
logy. Professors Gillet and Soulé gave confe-
rences on motivic cohomology and Diophan-
tine approximation both in the seminar and
the congress.
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Name

J. Wildeshaus
J. Funke

J. 1. Burgos
H. Gillet

U. Kiihn

J. Kramer

F. Kiinnemann

H. Massold

M. H. Nicole
D. U. Lee
C. Soulé

R. Litcanu

F. Lemma

V. Maillot

M. Sombra

K. Kohler

W. Gubler

C. L. Chai

H. Darmon

D. Roessler

Ch. Mourougane

Y. Takeda

T. Hahn

C. Gasbarri

P. Schapira

B. Gross

D. C. Cisinski

S. Kawaguchi

X. Ma

D. Blottiere

B. C. Ngo

6.1.4 RESEARCH PROGRAMME ON
DISCRETE AND CONTINUOUS
METHODS ON RING THEORY

Period

From September 1, 2006 to July 31,
2007

Scientists in charge
Local  Dolors Herbera (UAB)

Visitant Silvana Bazzoni
(Universita degli Studi di Padova)

Main research topic

From finite dimensional algebras and abelian
groups to C*-algebra and exchange rings
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Other research topics

e Cotorsion pairs or pairs of categories of
modules that are orthogonal with respect to
the Ext functor

® Decomposition theory for modules as direct
sums of submodules

e Structure of algebras of finitely presented
monoids and study of finite groups appea-
ring in relation to the Yang-Baxter equation

¢ Algebraic K- theory; classification of C*-al-
gebras

Visiting researchers

Lidia Angeleri
Universita degli Studi dell'Insubria

Gonzalo Aranda
Centre de Recerca Matematica

Silvana Bazzoni
Universita degli Studi di Padova

Ana lsabel Carceles
Universidad de Murcia
Angel del Rio
Universidad de Murcia

Paul Eklof
University of California at Irvine

George Elliott
University of Toronto

Sergio Estrada
Universidad de Murcia

Kenneth Goodearl
University of California at Los Angeles

Pedro Antonio Guil
Universidad de Murcia

Dolors Herbera
Universitat Autonoma de Barcelona

Ivo Herzog
Ohio State University at Lima

Birge Huisgen-Zimmermann
University of California at Los Angeles

Eric Jespers
Vrije Universiteit Brussel

Dan Kucerovsky
University of New Brunswick

Martin Mathieu
Queen’s University of Belfast

Jan Okninski
Uniwersytet Warszawski

Enrique Pardo
Universidad de Cadiz

David Pask
University of Newcastle

Francesc Perera
Universitat Autonoma de Barcelona

Pavel Prihoda
Centre de Recerca Matematica

Gennady Puninskiy
University of Manchester

Tain Raeburn
University of Newcastle

Jacqui Ramagge
University of Newcastle

Vladimir Retakh
State University of New Jersey

Mikael Rordam
Syddansk Universitet

Mercedes Siles Molina
Universidad de Malaga

Jan Stovicek
Norwegian University of Science and
Technology

Andrew Toms
University of New Brunswick

Jan Trlifaj
Univerzita Karlova

Friedrich Wehrung
Université de Caen

Robert Lee Wilson
State University of New Jersey

Wilhelm Winter
Universitat Miinster



Activities
Seminar

A weekly seminar on Discrete and Continuous
Methods on Ring Theory, co-ordinated by
Dolors Herbera and Silvana Bazzoni.
Conference

Barcelona Conference on C*-Algebras and
Their Invariants, from June 11 to 15, 2007,
co-ordinated by Francesc Perera.

Advanced course

Advanced Course on Quasideterminants
and Universal Localization, from January
30 to February 10, 2007, co-ordinated by Sil-
vana Bazzoni and Dolors Herbera.

6.1.5 RESEARCH PROGRAMME ON
ENUMERATIVE
COMBINATORICS AND
RANDOM STRUCTURES

Period

From September 1, 2006 to July 31,
2007

Scientists in charge

Local ~ Marc Noy (UPC)

Visiting Dominic Welsh (University of Oxford)
Main research topic

Enumeration and probabilistic methods in
Combinatorics

Other research topics
® Enumeration of graphs and maps on surfaces
® Asymptotic methods
® Random graphs

Visiting researchers

Olivier Bernardi
Centre de Recerca Matematica

Antonio Bernini
Universita degli Studi di Firenze

Mireille Bousquet-Mélou
Université de Bordeaux 1

Michael Drmota
Technische Universitat Wien

Enrica Duchi
Université Denis Diderot

Sergi Elizalde

Centre de Recerca Matematica
Stefan Felsner

Technische Universitit Berlin
Philippe Flajolet

INRIA Rocquencourt

Stephanie Gerke
ETH Ziirich

Mihyun Kang

Humboldt Universitit zu Berlin
Christian Krattenthaler
Universitat Wien

Joseph P. Kung

University of North Texas

Martin Loebl
KAM MFF UK

Tomasz Luczak
Emory University

Jean-Francois Marckert
Université de Bordeaux 1

Colin McDiarmid
University of Oxford

Marc Noy

Universitat Politécnica de Catalunya

David Orden
Universidad de Alcala

Simeone Rinaldi

Institute of Electronic Engineering

Francisco Santos
Universidad de Cantabria

Gilles Schaeffer
Ecole Polytechnique, Palaiseau

Charles Semple
University of Canterbury
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Angelika Steger
ETH Zirich

Dominic Welsh
University of Oxford

Nick Wormald
University of Waterloo

Activities
Seminar
A weekly seminar on Enumerative Combina-
torics and Random Structures, co-ordinated
by Marc Noy.
Conference

Conference on Enumeration and Probabi-
listic Methods in Combinatorics, from June
25 to 29, 2006, co-ordinated by Marc Noy.

Curs avancat

Advanced Course on Analytic and Probabi-
listic Techniques in Combinatorics, from Ja-
nuary 15 to 26, co-ordinated by Marc Noy
and Dominic Welsh.

6.1.6 RESEARCH PROGRAMME ON
MATHEMATICS AND DIGITAL
CONTENT SECURITY

Period

From September 1, 2006
to October 31, 2007

Scientists in charge
Enric Nart (UAB)
Enric Ventura (UPC)

Main research topic
Group-based cryptography

Other research topics
¢ Complexity of algorithms

e Combinatorial and algorithmic group theory

Visiting researchers

Laura Ciobanu
Centre de Recerca Matematica

Sean Cleary
City College of New York

Volker Diekert
Universitdt Stuttgart

Andrew Duncan
Newcastle University
Benjamin Fine
Fairfield University

Robert Gilman
Stevens Institute of Technology

Alexei Miasnikov
McGill University
Sasa Radomirovic

Norwegian University of Science and
Technology

Vladimir Shpilrain
City College of New York

Katherine St. John
Lehman College

Enric Ventura
Universitat Politécnica de Catalunya

Asli Yaman
Centre de Recerca Matematica

Activities
Workshop
Practical Aspects of Cryptography, April
2007, organized by the Universidad de Ovie-
do and co-ordinated by Consuelo Martinez.

Conference

Conference on Cryptography and Digital
Content Security, from May 14 to 18, 2007,
co-ordinated by Enric Nart and Jorge Luis Villar.

Advanced course

Advanced Course on Group-Based Crypto-
graphy, from May 28 to June 2, 2007, co-or-
dinated by Enric Ventura.



I 6.2 SPECIALISED QUARTERS

6.2.1 FOURIER ANALYSIS,

GEOMETRIC MEASURE
THEORY, AND APPLICATIONS

Period

This thematic research trimester,
from April 15 to July 15, 2006, was organised
by the CRM in collaboration with the Univer-
sidad Autonoma de Madrid and the Universi-
tat Autonoma de Barcelona. The activity of
the researchers participating in the trimester
was carried out at the UAM from April 15 to
May 31, and at the CRM, Bellaterra, from
June 1 to July 15.

Scientists in charge
José M. Martell (UAM)
Joan Mateu (UAB)
Alberto Ruiz (UAM)
Xavier Tolsa (ICREA - UAB)
Ana Vargas (UAM)
Joan Verdera (UAB)

Temes de recerca

e Calderon-Zygmund operators and
rectifiability

® Analytic capacity
® Removable sets for elliptic PDE’s
® Projections and Favard length

® Restriction problems for the Fourier
transform

® The Kakeya problem

® Fourier analysis techniques for PDE’s and
inverse problems

Visiting researchers

Pascal Auscher
Université de Paris X1

Jonathan Bennett
University of Birmingham

Russell Brown
University of Kentucky
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Tony Carbery
University of Edinburgh

Marianna Csornyei
University College London

Galia Dafni
Concordia University

Guy David
Université de Paris Sud

Daniel Faraco
Universidad Autonoma de Madrid

John B. Garnett
University of California at Los Angeles

Maria José Gonzalez
Universidad de Cadiz

Loukas Grafakos
University of Missouri-Columbia

Steve Hofmann
University of Missouri-Columbia

Pekka Koskela
Jyviskyld Universitet

Slava Kurylev
Loughborough University

Sanghyuk Lee
Seoul National University

Pertti Mattila
University of Helsinki

Joan Orobitg
Universitat Autonoma de Barcelona

Hervé Pajot
Université de Grenoble 1

Carlos Pérez
Universidad de Sevilla

Raanan Schul
University of California at Los Angeles

Sergei Treil
Brown University
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Ignacio Uriarte
University of Helsinki

Luis Vega Gonzalez
Universidad del Pais Vasco

Alexander Volberg
Michigan State University

Activities
Seminari
A weekly seminar at the UAM and the CRM.

Workshop

Workshop on Fourier Analysis, Geometric
Measure Theory, and Applications, from
June 5 to 9, 2006 at the CRM.

Final report

During three months, 32 researchers
from many different countries, mainly Euro-
pean, met for periods lasting from 1 to 12
weeks at the Universidad Autéonoma de Ma-
drid and at the Centre de Recerca Matemati-
ca, to jointly work on the above mentioned
research topics. These were altogether 130
weeks of research visitors, additionally to the
local researchers in the field of this thematic
term.

In the last years, an increasing inte-
rest appeared and a substantial development
has been realised in numerous problems ari-
sing in the intersection of Fourier analysis
and geometric neasure theory. These have
been the most important research topics un-
dertaken during the term, from the different
points of view of the schools represented by
the research visitors: complex analysis and
real analysis.

Setting out from complex analysis,
the participants considered in particular the
geometric characterisation of removable sets
for analytic and bounded functions, that le-
ads to the study of the analytic capacity and
L? bounds of various Calderén-Zygmund
operators, as the Cauchy transform, with res-
pect to nondoubling measures.

On the other side, the application of
techniques coming from real analysis (Carle-
son measures, theorems T(b)) has been essen-
tial in the progress made in Kato’s conjecture
or in the resolution of Calderon’s problem on
the inverse conductivity in the plane, using
Beltrami operators and quasiconformal maps.




I 6.3 CONFERENCES

6.3.1 BARCELONA CONFERENCE IN
PLANAR VECTOR FIELDS

From February 13 to 17, the CRM
organised a congress entitled Barcelona Con-
ference in Planar Vector Fields, the main
area of interest of which was the qualitative
theory of planar polynomial vector fields. The
main tendencies in this field of research are
represented by the analysis of bifurcations of
limit cycles of sets, graphs, centres, singulari-
ties, etc.; periodic limits; the existence of al-
gebraic invariant curves; the problem of dis-
tinguishing between centres and foci;
isochronic centres; periodic functions; desin-
gularisation; finite cyclicity; integrability;
global attraction, etc. The congress, which
dealt with a wide variety of these problems,
emphasised the two following aspects: a re-
view of the progress made recently in this
field and the exploration of new directions
for future research.

The co-ordinators were Armengol
Gasull and Jaume Llibre, professors at the
UAB. The congress welcomed 77 participants.
The speakers and titles were:

Marcin Bobienski
A counterexample to a multidimensional li-
nearized Hilbert 16th Problem

Valerii Dryuma
Riemann extensions in the theory of first or-
der differential equations

Freddy Dumortier
Compactification and desingularization of
spaces of polynomial Liénard equations

Isaac Garcia Rodriguez
Limit sets of planar vector fields via integral
invariants

Lubomir Gavrilov
Higher order Poincaré-Pontryagin function
and iterated path integrals

Jaume Giné Mesa
Linearizability and integrability of vector
fields via commutation

Yu llyashenko
A restricted version of Hilbert’s 16th pro-
blem for quadratic vector fields

Xavier Jarque
A criterion for at most one critical point of
the period function for planar vector fields

Victor Jiménez

A topological characterization of the w-li-
mit sets for analytic flows on the plane, the
sphere and the projective plane

Centre de Rec
Campus of the Univer

February 13 to 17, 2006

Speahers:

Freddy Dumarties
Limbwys Durverhai (eairon
Teyen

Lubamir Gawilen
Dt st Sabate France
o lyeshenky

Coned ety 151
Strinn Matbematal Bshinty.
sy

Barcelona

Conference in

Dheagrhi U
ety Bty Dy

Fiantesc Mabosas
il Db B Dol
S

Planar Vector

Fields

James § Huidouney
Ny o e, Cansla
Robert Boussarie
Tt f loyoye et
Narco Sabitin

Tl e, Ry
Jorge Setomayer
Tmsale b S o, b
Marco Ratonin Teein
PEE - DO i
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http:/fwww.crm.es/PlanarVectorFields
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Chengzhi Li
The period function of quadratic reversible
systems

Oleg Makarenkov
New subharmonic solutions for a class of
periodically perturbed integrable systems

Francesc Mafosas
An inverse problem for analytic potential
systems with applications

Pavao Mardesic

On the principal Poincaré-Pontryagin func-
tion

Marcelo Messias

Periodic perturbations of planar polynomial
vector fields

James Muldowney
Evolution of exterior products in dynamics

Dmitry Novikov
The Maxwell conjecture about equilibria of
point-charges potential

Daniel Panazzolo
Dulac maps and the bifurcation of degenera-
te graphics

Daniel Peralta Salas
Inverse problems for limit cycles and poly-
nomial vector fields

Jesus S. Pérez del Rio
Polynomial first integrals of quadratic vec-
tor fields

Eduardo Pifa
Dynamical systems and alternate knots

Enrique Ponce Nufiez
Global asymptotic stability issues in engine-
ering applications

Rafael Prohens
A criterion to bound the number of limit cy-
cles on the cylinder

Marco Sabatini
Studying the period function monotonicity
and limit cycle stability without normalizers

Jorge Sotomayor
Bifurcations in the Watt governor differen-
tial system

Gregorz Swirszcz
Relationships between limit cycles and alge-
braic invariant curves for quadratic systems

Marco Antonio Teixeira
Degenerate resonances for re