ARCUS Rh ne-Alpes Br@sil 2008 2010
Volet « Math@matiques »

Rapport d activitd
20/02/2011

Le volet « Math@matiques » du programme de coop@rébn ARCUS Rh ne-Alpes Br@sil sest donn@ pour

objectif de renforcer les collaborations existantes (Rh ne-Alpes - Brdsil) par des actions cibl@es dars le domaine
de laformation permanente des jeunes chercheurs  principalement doctorants ou jeunes docteurs, mais aussi

| occasion d @colesou d ateliers concentr@s sur deux ou trois semaines. Pour des
raisons d efficacit@, nous avons choisi soit de souenir des activitds rdcurrentes existantes ( colesth@matiques

@tudiants avancds de master

br@siliennes, cole d @t de math@matiques de | Uniersitd Joseph Fourier), soit d organiser des ateliers
spdcialisds spdcifiques au programme ARCUS.

Le tableau ci-dessous comporte laliste des activit@s soutenues entre 2008 et 2010 (les ddtails finariers feront

| objet d un document compl@mentaire d.s que les deniers remboursements seront finalis@s).

Annde Pays et Intitul@ de | activitd Modalitds du soutien ARCUS et
scientifigue Co-financements
2008 Brdsil : XV cole de gdomdtrie Participation de deux confdrenciersrh nalpins:
diffdrentielle (Fortaleza, CE) P. Bdrard (UJF) et G. Besson (CNRS).
Financement : ARCUS. XV cole de gdom@itrie
diffdrentielle.
2008 Br@dsil : X1l cole de probabilitds Participation d un doctorant rh nalpin: A.
(Ouro-Preto, MG) Fribergh (UCBL).
Financement : ARCUS. XII colede
probabilitds, FAPESP.
2008 France: coled @t@ de Participation de deux doctorants brdsiliens: A.
math@matiques (Grenoble) Peres (UFMG) et F.X. Pena (IMPA).
Financement : ARCUS et cole d @td de
math@matiques.
2009 Activit@ spdcifique ARCUS. Participation de trois conf@renciers rh nalpinsin

Brdsil : Atelier « G@om@itries » (Rio | situ : P. Bdrard (UJF), G. Besson (CNRS),

de Janeiro, RJ). Mini-cours et H. Pgjot (UJF). Confdrences distance (visio-

conf@rences. Activitd organisde dans| confdrence) : J.P. Demailly, Ph. Eyssidieux,

le cadre de | annde de la France au E. Peyre (UJF).

Brdsil. Financement : ARCUS (conf@renciers rh nalpins
et accueil en stage | Institut Fourier de jeunes
chercheurs br@siliens. IMPA (participation de
doctorants et jeunes chercheurs br@siliens la
manifestation).

2009 France: coled @t@ de Participation de neuf jeunes chercheurs ou

math@matiques (Grenoble) et Congrk s doctorants brdsiliens : A. Bazan (UFRJ), M.

« Thdorie spectrale et gdom@trie » | Cavalcante (UFAL), F. Elbert (UFRJ), L. Fusaro
(UFMG), E. Gon aves (UNICAMP), D. Jane
(IMPA), W. Neves (UFRJ), O. Santana
(UNICAMP), M. Telichenevski (UFRGS).
Financement : ARCUS (jeunes chercheurs et
doctorants brdsiliens). UJF et CNRS
(participation de quatre conf@renciers brdsiliens
sur financement : M. do Carmo, F. Coda, R. Sa
Earp, W. Santos).

2009 Br@sil : Autres activitds scientifiques | Participation d un conf@rencier rh nalpin : P.

(Rio de Janeiro, RJ). B@rard (UJF).

Financement : MIRA 2008 et CNPq.




2010 Activit@ spdcifique ARCUS. Participation de conf@renciers et doctorants
Brdsil : Atelier de Dynamique des rh nalpins: C. Audiard (UCBL), M. Bonnivard
fluides, | (Campinas, SP). (U. Savoie), L. Brandolese (UCBL), R. Fares (U.

Saint Etienne), T. Gallay (UJF).
Financement : ARCUS & CNPqg, FAPESP,
CNRS.

2010 France: coled @t@ de Participation de trois doctorants brdsiliens :

math@matiques (Grenoble) Nobili (IMPA), Nogueira (UFF), Santos (IMPA).
Financement : ARCUS et coled @td de
math@matiques.

2010 Activit@ spdcifique ARCUS. Participation de jeunes math@maticiens
France : Atelier de Dynamique des br@siliens: A. Bronzi (UNICAMP), C. Mondaini
fluides, Il (Lyon) (UFRJ), E. Pinto de Moura (UNICAMP), A.

Presoto (UNICAMP), R. Ramos (UFRJ), M.
Souza (UFF), L. Viana (UEC), H. Viglioni
(USP).

Financement : ARCUS & CNRS, FAPESP,
UCBL.

2010 Activit@ spdcifique ARCUS. Participation de conf@renciers rh nalpins :
Br@dsil : Atelier de GBom@trie S. Druel (CNRS), E. Peyre (UJF) B. ROmy
algdbrique (Rio de Janeiro, RJ) (UCBL), A. Thuillier (UCBL).

Financement : ARCUS & IMPA, CAPES, IUF
(B. R&my).

2010 Br@dsil : Formation continue des Participation d un prdddoctorant rh nalpin :
doctorants (IMPA, UFRGS, A. Gerolin (ENSL).

UNICAMP) Financement : ARCUS et institutions d accueil.

2010 Brdsil : cole de probabilitds et Participation d un doctorant rh nalpin :
physique mathdmatique Clay N. Sonigo (ENSL).

Ingtitute (Buzios, RJ) Financement : ARCUS et cole de probabilitds.

2010 Activit@ spdcifigue ARCUS. Participation de math@maticiens rh nalpins pour
Brdsil : Atelier Analyse gdom@trique des mini-cours, L. Bessit-res (UJF), Z. Djadli
(Rio de Janeiro, RJ) (UJF), et des conf@rences, P. Bdrard (UJF), G.

Besson (CNRS), V. Bour, CW. Chen, A.
Deruelle, T. Richard (doctorants UJF).
Financement : ARCUS & ANR, MathAmSud
(participants rh nalpins). IMPA (participation de
doctorants et jeunes chercheurs br@dsiliens ou
@trangers ; participation au financement
conf@renciersrh nalpins).

2011 Brdsil : colesd 3t UFAL Participation de conf@renciersrh nalpins: L.
(Maceio, AL) et UFC (Fortaleza, Bessit res 5UJF), G. Besson ( CNRS), Z. Djadli
CE). (UJF).

Financement : ARCUS et UFAL, UFC.

L coled @t@ de math@matiques EEM est organisdeannuellement par | Institut Fourier

depuis 1992. Elle dure trois semaines et comporte des cours de niveau doctoral (1" semaine),
post-doctoral (2"% semaine) et une session spdcialisde latroisit mesnaine. Les cours et les
conf@rences sont donn@es par des spdcialistes inteationaux de lath@matique (les thdmatiques

tai ent respectivement,M@thodes gdomditriques en thddorie des reprJsentatsam 2008,
Transport optimal  Th@orie et applications en 2009, Aspects arithm@tiques des courbes

rationnelles en 2010). Elle est principalement financ@e par | Uhiversitd Joseph Fourier et par
le CNRS, et re oit des subventions de laR@gion Rh ne-Alpes et delaVille de Grenoble. Elle

accueille en particulier des jeunes chercheurs (prddoctorants  post-doctorants) et des




spdcialistes venant du monde entier. Le programme ARCUS Rh ne-Alpes Br@sil apermis
d accueillir des doctorants et des jeunes chercheurs br@dsiliens dont la participation n aurait
pas pu Etre financ@e autrement. Voir la page de | @l e, http://www-fourier.ujf-grenoble.fr/-Ecole-d-
ete-.html , pour plus de ddtails et pour |es notes de coursdes dernitres sessions.

La communautd math@matique brdsilienne a une longueadition d organisation d @coles
th@matiques. Elles comportent traditionnellement des cours de niveau master et doctorat et des
exposds avancds. Elles sont financdes par |es deugrandes agences br@siliennes de recherche,
CNPq et CAPES, ains que par les agences de certains @tats, FAPERJ, FAPESP. Elles peuvent
ainsi rdunir un large public d Gtudiants (master, dctorat) et de jeunes chercheurs, autour de
spdcialistes br@dsiliens et internationaux. Le progimme ARCUS Rh ne-Alpes Br@sil a
facilitd la participation de math@maticiens et de dctorants rh nalpins  certaines de ces

@coles.

Le programme ARCUS Rh ne-Alpes Brdsil a @galement permis| organisation

d @vt.nements sci entifiques spdcifiquegateliers comportant des mini-cours et des conf@reces)
dans des domaines traditionnel s de coop@ration frarco-brdsilienne (Gdom@trie diffGrentielle,
Dynamique des fluides), mais aussi dans des domaines @mergents au Br@dsil et bien
repr@dsentds en RAgion Rh ne-Alpes (G@omditrie al gilijure et GBom@trie Arithm@tique).
Quatre @vt nements spdcifiques ont ainsi pu Etre Ha@s, pour lesquels nous donnons un
rapport d activit@d plus ddtailld en Annexes 1 4Annexe 1 : G@omditriesatelier organi S

| IMPA dans le cadre de | Ann@e de la France au Br@il en 2009 ; Annexe 2 : Dynamique des
fluides, deux ateliersorganisds Campinaset Lyon en Janvier et juillet 2010
respectivement ; Annexe 3 : GBomditrie algdbriquetelier rdalisd | IMPA en octobre 2010 ;
Annexe 4 : Analyse gdomditriquestelier rdaisd | IMPA en novembre 2010, en colaboration
avec un projet de recherche Math AmSud). Ces ateliers ont b@n@ficid d un soutien financier
important des partenaires br@siliens (CAPES, CNPg,FAPESP, IMPA en particulier).

Le programme a ddbut@ en Avril 2008 pour une durdde trois ans. Fin 2010, les crddits mis
notre disposition par la R@gion Rh ne-Alpes Gtai entcomplttement utilisds. Les crddits mis
notre disposition par le Ministkre des affaires @tangt res et europ@ennes prddsentaient un
reliquat qui a Jtd engagd dans la poursuite du pregmme scientifique ddbut 2011 avec la
participation de trois spdcialistes grenoblois des@colesd Gt Macel et Fortaleza,
conform@ment avec ce qui avait Gtd envisagd |orssleomitds de pilotage du programme
ARCUS.

Cerapport sera finalisd et accompagn@ d un bilanihancier prdcislorsque les dernitres
opdrations scientifiques auront Gt rJalisdes (f@vrier 2011) et les derniers remboursements
de mission effectuds. Version actuelle : V2, 20/022011.

Pierre Bdrard
Universit@d Joseph Fourier
Pierre.Berard@ujf-grenoble.fr
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IMPA/PUC-Rio, Rio de Janeiro
13 a 17 de Abril de 2009

NEINGETS

O evento "Geometrias” sc dirige a matemaiticos, pesquisadores, alunos de doutorado e alunos avangados
de mestrado interessados em Geometria sob diversos pontos de vista. As atividades estio inseridas na
programacio do Ano da Franca no Brasil; algumas serao transmitidas em tempo real pela Internet ¢ algumas
estarao disponivéis em video no site do IMPA.

A primeira fase, em abril de 2009, constara de trés mini-cursos no IMPA e de conferéncias gerais no IMPA e
na PUC-Rio, ministrados por matematicos da Universidade Joseph Fourier, Grenoble. Apoio financeiro para
a estadia serd oferecido a pesquisadores e alunos visitantes que queiram participar desta fase.

Na segunda fase serao oferecidas bolsas para a participacao de jovens matematicos brasileiros em atividades de
pesquisa em Grenoble. Sio 3 bolsas com dur: de até trés meses entre junho e novembro de 2009,
e 5 bolsas para participacio na Escola de Verao "Optimal transportation, theory and applications”, de
15 junhoa 3 julho de 2009. Ascandidaturas deverio ser submetidasaté 15 de Abril de 2009,

Mini-cursos - IMPA
deos disponi site do IM
ctral problems on Riemannian manifolds

vard, 13 a I5 if, 10)

s - From Mostow's theorem to the growth of groups
13h30-1°

rd

INSTITUTO NACIONAL DE MATEMATICA PURA E APLICADA

Conferéncias no IMPA

transmitidas de Grenoble pela Interner, 16 Abril,

Entire curves and algebraic differential equation:
Uniformization in several comple g
Arithmetics under influence, por

na PUC-Rio
0-12h30

turestran

o Ministério da Cultura e o

R Rubne-pes UNIVERSITE JOSEPH FOURIER, GRENOBLE &
Université Joseph Fourier IMPA - INSTITUTO NACIONAL DE MATEMATICA PURA E APLICADA
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Ano da Franga no Brasil - Geometrias

IMPA, Rio de Janeira, da 13/04 até 17/04

O evento "Geometrias" se dirige a matematicos, pesquisadores, alunos de doutorado & alunos
avangados de mestrado interessados em geometria de varios pontos de wista. As atividades estéo
inseridas no Ano da Francga no Brasil, as palestras serdo ransmitidas em tempo real pela Internet e
algumas estardo disponiveis posteriormente em video no site do IMPA. Este evento estad sendo
co-organizado pelo IMP A e pela Université Joseph Fourier, Grenoble

Existe a possihilidade de apoio financeiro para pesquisadores e alunos visitantes.

A Université Joseph Fourier oferece ainda bolsas para a participagéo de jovens matematicos
brasileiros em atividades de pesquisa em Grenoble. Candidaturas devem ser submetidas até
30/04/2009.

Organizadores

Certificados

Pragrama
Apresentacoes dos Trabalhos
Videos e Internet

Inscrigan Online & Auxdlios

-

Eventos

Ane da Franga no Brasil - Geemetrias

Program

Absiracts

impa 9 Lecturas and Videos

INSTITUT
FOURIER

Mini-Courses

Spectral problems on Riemannian manifolds
Pierre Bérard, 04/13 to 04/15, 10:30AM-12:00AM

Rigidity theorems and applications - From Mostow's theorem to the growth of groups
Gérard Besson, 04/13 to 04/15, 1:30PM-2:00PM

Quasiconformal geometry and MWaostow rigidity
Hervé Pajot, 04413 to 04/15, 3:20PM-500PM

Lectures at IMPA
Transmitted from Grenoble, 04/16, 9:30AM-2:30PM

Entire curves and algebraic differential equations
Jean-Pisrre Demailly

Uniformization in several complex variables
Philippe EyssidieLn

Arithmetics under influence
Emmanuel Peyre

2009

Lectures at PUC-Rio
04717, 9:30AM-12:30AM

The differentiable sphere theorem (after Brendle-Schoen & Boehm-Wilking)
Gerard Besson

Quasi-conformal geometry and hyperbolic groups - The Cannon conjecture
Hervé Pajot




Ano da Franga no Brasil - Geometrias

IMPA, Rio de Janeiro, de 12/04 até 17/04

Videos e Internet
1310412009
Pierre Bérard: Spectral problems on Riemannian manifolds
Gérard Besson: Rigidity thearems and applications - From Mostow's theorem to the grow of groups
Hervé Pajot: Quasiconformal geometry and Mostow rigidity
1410412009
Pierre Bérard: Spectral problems on Rismannian manifolds
Gérard Besson: Rigidity theorems and applications - From Mostow's theorem to the grow of groups
Hervé Pajot. Quasiconformal gecmetry and hostow rigidity
15i04/12009
Pierre Bérard: Spectral problems on Riemannian manifolds

Gérard Besson: Rigidity theorems and applications - From Mostow's theorem to the grow of groups
Hervé Pajot: Quasiconformal geometry and hostow rigidity

161042009

Jean-Pierre Demailly: Entire curves and algebraic differential equations
Philippe Eyssidiew Uniformization in several complex variables
Emmanuel Peyre: Arithmetics under influence

Voltar

impa :

INSTITUTO NACIONAL DE MATEMATICA PURA E APLICADA

4 . f Autour de la géométrie
INSTITUT A 16 avril 2009 - Amphi Kuntzmann (MJK)
FOURIER Ces o I'IMPA (Rio de Janeiro)
14h30< 15h30 Entire g
2 e gt
They e cse to e gerus. = efptx arve
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Uniformization in several complex variables Philippe Eyssidieux

IMPA/PUC-Rio, Rio de Janeiro

13 a 17 de Abril de 2009 Arithmetics under influence

Emmanuel Peyre
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B Coloquios WTeses e Dissertacoes
Regressdn Construtiva por Reifies Definidas Seminario de Geometria Difarencial
Implicitamente (Saiz LBEE, 14/082005)
Jessica Quintanilha Kubrusty 9:30hs: O teorerna de Lindelof para os

Tese de Doutorado

catendides de R revisitada
Sala L 856 - 17:00hs, 224062009

Pierre Bérard (Inst. Fourier de Grenohle)

11:00hs: Geometria hiperhdlica, principio
do maximo e explicagdes
Eric Toubiana (Université de Paris VIl

14:30hs: TBA
Barbara Nelli {Universita de Aquila)
= Arouiva & Arguivo @ Arguiva
= [ENoticias
Geometrias / Géométries i Conureso Latino Americano de Mateméticas
Matematicos da Universidade Joseph Fourier, Palestra no Trends in Mathematics for Engineering Education
de  Grenoble, ministraram uma série de 2Z7to Coldguio Brasileiro de Maternatica

minicursos e conferéncias sobre Geometria.
Destas, duas conferéncias ocorreram no dia 17 o e
de Abril na PLIC-Rio. o

e e B

Geometrias

Em comemoragéo ao Ano da Fran-
¢a no Brasil, 0 Departamento de
Matematica da PUC-Rio promove-
ra o encontro Geometrias, de se-
gunda-feira, 13 de abril, a sexta-
feira, 17, para matematicos, pes-
quisadores, alunos de doutorado
ou avangados de mestrado inte-
ressados em varios pontos de vis-
ta da geometria. Participam da or-
ganizagao, o Instituto Nacional de
Matematica Pura e Aplicada (Impa)
e a Université Joseph Fourier, de
Grenoble, Franga. Inscrigdes po-
dem ser feitas pela internet, no site
www.impa.br.

+ Programagéao:

13 a 15 de abril — minicursos no
IMPA: Spectral problems on
Riemannian manifolds, por Pierre
Bérard, das 10h30m as 12h;
Rigidity theorems and applications
- from Mostow’s theorem to the
growth of groups, por Gérard
Besson, das 13h30m as 15h e
Quasiconformal geometry and
Mostow rigidity, por Hervé Pajot, das
15h30m as 17h. As palestras se-
rdo transmitidas em tempo real
pelo site do IMPA.

16 de abril — palestras transmiti-

das de Grenoble pela Internet no
site do IMPA, das 9h30m as
o 14h30m: Entire curves and
N°984 6 a 12 de abril de 2009 algebraic differential equations,
por Jean-Pierre  Demailly;
Uniformization in several complex
variables, por Philippe Eyssidieux
e Arithmetics under influence, por
Emmanuel Peyre.
17 de abril — palestras na Sala
856-L da PUC-Rio, das 9h30m as
12h30m: The differentiable
sphere theorem (after Brendle-
Schoen & Boehm-Wilking), por
Gérard Besson e Quasi-conformal
geometry and hyperbolic groups
-The Cannon conjecture, por
Hervé Pajot.

pcomunic@puc-rio.br




Matematica em projeto interativo

Pierre Berard, professor da universidade francesa Joseph Fourier (UFJ), esta na PUC como professor visitante no Departamento de Matematica por
trés meses. Ele estd promovendo o projeto Geometrias, que integra os alunos de Matematica da PUC aos da UFJ por meio de palestras interativas,
transmitidas pela internet em tempo real. O proieto comecou em Grenoble. na Franca. e terminara com nalestras na PLIC nesta semana

http://www.sbm.org.br
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Minicourses

Global weak solutions: From incompressible to compressible ows
Didier Bresch (CNRS et Univer&tde Chameéry)

During these lectures, we will discuss the ideas used to prove global existence of weak soluteons ”
Leray” starting from the standard homogeneous incompressible Navier-Stokes equations and nishing wit
the compressible Navier-Stokes equations with heat conductivity. The main idea is to allow to understan
at each level the dif culties and the main tools.

On the vortex sheet problem for 2D incompressible uid ow
Helena Nussenzveig Lopes (University of Campinas)

Vortex sheets are an idealized model for ows with strong shears concentrated in a thin region, such &
what occurs in the ow trailing an airfoil. In these lectures we will discuss two different approaches to the
problem of modeling vortex sheet evolution: the so-called explicit approach, leading to the Birkhoff-Rott
equations and the implicit approach, involving weak solutions with vorticity being a measure. We will
make a tour of the progress achieved over the past 30 years, including recent results comparing these t
approaches.

Global wellposedness of some problems in uid mechanics
Marius Paicu (Universé Paris-Sud)

We review some classical results on the wellposedness theory for the Navier-Stokes equations and \
present some new results and methods in this eld. We also discuss the global existence of solutions fi
some related models as the Boussinesq system (which describes the heat convection in an incompress
uid) and the system of nematic liquid crystals.

Ergodic theory of random dynamical systems and application to stochastic Navier-Stokes equations
Armen Shirikyan (Universé de Cergy-Pontoise)

The aim of this short course is to give a quick introduction to the ergodic theory of randomly perturbed
dynamical systems and to show how to apply it to some problems arising in mathematical uid dynamics
We begin with a general study of a class of Markov random dynamical systems (RDS) in a phase space X.
will be shown, in particular, that such an RDS de nes a semigroup in the space of probability measures o
X. We then introduce the concept of a stationary distribution and describe the Bogolyubov-Krylov argumen
for its construction. The core of the course is a result on uniqueness and mixing properties of stationat
distribution. Its proof if based on a coupling argument which enables one to show that the above-mentione
semigroup is a contraction in the space of measures endowed with the Kantorovich-Wassertein metri
In conclusion, we prove that the results obtained for Markov RDS apply to 2D Navier-Stokes equation:
perturbed by an external random force.



Invited talks

Some Existence Problems in Interfacial Fluid Dynamics
David Ambrose (Drexel University)

For many problems in interfacial uid dynamics, such as the water wave or the vortex sheet with surface
tension, existence of solutions for initial value problems and existence of traveling solutions has been e
tablished in recent years. In this talk, we will look at some other existence problems. First, we will explore
the question of existence of weak solutions for interfacial Navier-Stokes ows, in the presence of surfac
tension. One signi cant challenge in this problem is nding a weak formulation of the surface tension force,
which is supported only at the interface, and is given in terms of the curvature of the interface. As time
allows, we will also discuss existence of time-periodic interfacial ows, as well as solutions to elliptic prob-
lems in interfacial uid dynamics such as the unregularized vortex sheet and Boussinesqg equations. Th
includes joint work with Milton Lopes Filho, Timur Milgrom, Helena Nussenzveig Lopes, Walter Strauss,
and Jon Wilkening.

Oscillating solutions with nilpotent Jacobian matrix for three dimensional Burger equations
Christophe Cheverry (Univergitde Rennes 1)

In this talk, we will explain how to construct large amplitude oscillating waves which are solutions
on a non trivial domain of both the three dimensional Burger equations (without source term) and of the
incompressible Euler equations (without pressure). The solutions are mainly characterized by the fact th
the associated Jacobian matrices are nilpotent of rank two. We will insist on the special geometrical featur
of the involved phasis and on the turbulent phenomena which can be exhibited through the method.

A new calculus for two dimensional vortex dynamics
Darren Crowdy (Imperial College London)

In classical uid dynamics, an important problem arising in a variety of applications is to understand
how vorticity interacts with solid objects (e.g. aerofoils, obstacles or stirrers). For planar ows, a variety
of powerful mathematical results exist (complex variable methods, conformal mapping, Kirchhoff-Routh
theory) that have been used to study such problems but the constructions are usually restricted to proble
with just one, or perhaps two, objects. Expressed another way, most studies deal only with uid region:
that are simply or doubly connected. There has been a general and longstanding perception that proble
involving uid regions of higher connectivity are too challenging to be tackled analytically.The talk will
show that there is a way to formulate the theory so that the relevant uid dynamical formulae are exactly
the same irrespective of the connectivity of the domain. This provides a exible and uni ed tool for mod-

elling the uid dynamical interaction of multiple objects/aerofoils/obstacles/stirrers in ideal ow and their
interaction with free vortices.

On the control of the displacement of a uid zone
Olivier Glass (Universié Paris-Dauphine)

We consider the 2 dimensional Euler equation for perfect incompressible uids in a bounded domain

where we can use a part of the boundary conditions as a control, that is, as a way to in uence the syste
2



which we can choose. We consider the problem of moving a given zone of the uid to another xed zone,
by choosing a relevant control. This is a joint work with T. Horsin.

Two Dimensional Incompressible Flow around Several Obstacles Tending to a Curve
Christophe Lacave (UnivergitParis 7)

In the Atlantic ocean, the stream waters, when meeting the Brazil coast, create big vortices, which mov
to the gulf of Mexico. These vortices would be a cause of hurricane apparition which damages USA. £
natural question is to know whether the chain of islands in the Caribbean sea could be a wall for thes
vortices. More precisely, we considedisjoint obstacles of size uniformly distributed on a “imaginary”
open curves. We study the behavior of an ideal incompressible ow around these obstacles, when the size
tends to zero and the number of obstacles tends to in nity. The main goal is to determine the limit ow and
to compare it with the ow around a curve. Is there a part of the ow which crosses the curve? This is work
in collaboration with M.C. Lopes Filho and H.J. Nussenzveig Lopes.

Recent developments in large-eddy simulations of inhomogeneous turbulence
Marcel Lesieur (Institut Polytechnique de Grenoble et Azaid des Sciences)

After having discussed the limits of turbulence direct-numerical simulations, one presents large-edd
simulations methods, where small scales of velocity and passive scalars are Itered out and modelled t
appropriate eddy coef cients in the evolution of large scales. We show how to visualize vortices thanks
to the Q-criterion. We concentrate on models developed originally in Fourier space, and leading in rec
space to the structure-function based models. We rst study the incompressible or weakly-compressib
plane channel, and discuss drag reduction by longitudinal riblets. Afterwards, the channel with spanwis
rotation is looked at. We show a universality with anticyclonic rotating mixing layers. We consider also
mixing in incompressible coaxial jets. Finally we discuss compressible turbulence LES with applications
to a subsonic (Mach 0.7) and supersonic (Mach 1.4) round jet.

Incompressible ow around small obstacles
Milton Lopes Filho (University of Campinas)

The purpose of this talk is to brie y survey what is known about the asymptotic behavior of incompress-
ible ow around small obstacles, the techniques of proof that have been used and some of the problems tt
remain open.

Global-in-time solutions for the isothermal Matovich-Pearson equations
Andro Mikelic (Universié Lyon 1)

In this talk we present the mathematical study of the equations of Matovich and Pearson describing tt
process of glass ber drawing. These equations may be viewed as a 1D-reduction of the incompressib
Navier-Stokes equations including free boundary, valid for the drawing of a long and thin glass ber. We
concentrate on the isothermal case without surface tension. Then the equations of Matovich and Pe:
son represent a nonlinearly coupled system of an elliptic equation for the axial velocity and a hyperboli
transport equation for the uid cross-sectional area. We rst prove existence of a local solution, and, afte
constructing appropriate barrier functions, we deduce that the uid radius is always strictly positive and tha

the local solution remains in the same regularity class. To the best of our knowledge, this is the rst globa
3



existence and uniqueness result for this important system of equations. This is a joint work with Eduar
Feireisl (Institute of Mathematics of the Academy of Sciences of the Czech Republic, Prague) and Philipp
Laurencot (Institut de MaBmatiques de Toulouse).

The Cauchy problem for the 3-D Vlasov-Poisson system with point charges.
Evelyne Miot (Universia di Roma La Sapienza)

In this talk, I will consider a modi ed Vlasov-Poisson system describing the evolution of a three-
dimensional bounded distribution of electrical particles, a plasma, interacting with a nite number of
charged point particles. | will present a global existence and uniqueness result in the case of repulsi
interaction. This is joint work with Carlo Marchioro and Mario Pulvirenti.

Some problems related to irreversible phase change with uid ow
Gabriela Planas (University of Campinas)

In this talk we present some models for the evolution of the process of irreversible phase change of certa
pure materials by taking into account the effects of uid ow in the molten regions. These models consist
of systems of highly non-linear free-boundary equations which include a heat equation, a doubly nonlines
inclusion for the phase change and Navier-Stokes type equations singularly perturbed. This is a joint wot
with J.L. Boldrini and L.H. de Miranda.

Scaling in turbulent ows: Heuristics and rigorous results
Fabio Ramos (University of Bonn and Universidade Federal do Rio de Janeiro)

In this talk | will present some classical heuristics and related recent rigorous results for the Kolmogorov
Obukhov spectral scaling for uid ows at high Reynolds number. In particular, | will describe the main
ideas introduced in the recent work: "Universal bounds for the Littlewood-Paley rst-order moments of the
3D NSE”, joint with Felix Otto.

Dynamics of two-dimensional second grade uids
Geneveve Raugel (CNRS et UnivergiParis-Sud)

In this talk, we consider the second grade uid equations in a two-dimensional Té;usith initial
data in the Hilbert spack3(T2)2 and a forcing term itH(T2)2. These equations depend on a positive
“material coef cient” a. We quickly show that, if the forcing term belongsHi&(T?2)2, wherem> 1, then
the compact global attractd, in H3(T2)2 actually belongs to a more regular sp&t¥T2)?, s> 3. If a
is suf ciently small, A, is bounded irH™ 2(T2)2. Whena is small, the semi owS. (t) generated by the
second grade uid equations can be considered as a non regular perturbation of the s&gii)ayenerated
by the Navier-Stokes equations. Using the previously mentioned regularity result, we are comparing th
dynamics ofS; (t) with the dynamics ofy(t), whena goes to zero.

Vortex-like nite-energy asymptotic pro les for isentropic compressible ows

Luis Miguel Rodrigues (UnivergtLyon 1)
4



Bidimensional incompressible viscous ows with well-localised vorticity are well-known to develop
vortex structures. Our purpose is to recover the asymptotic pro les describing these phenomena for he
mogeneous nite-energy ows as asymptotic pro les for near-equilibrium isentropic compressible ows.
This task is performed by extending the sharp description of the asymptotic behaviour of near-equilibriun
compressible ows obtained by David Hoff and Kevin Zumbrun to the case of nite-energy vortex-like
solutions.

Norm in ation for incompressible magneto-hydrodynamic system
Maria Schonbek (University of Santa Cruz)

Based on the construction of Bourgain and Pavlovic , | will show that the solutions to the Cauchy probler
for the three dimensional different types of norm in ationsBp’¥. Particularly the magnetic eld can
develop norm in ation in short time even when the velocity remains small and vice verse.



Short talks

Leray alpha model of turbulence in bounded domains
Hani Ali (Universite de Rennes 1)

We aim to establish the existence of a unique weak solution to turbulent ows governed by the Leray-
alpha model. We consider the Navier's slip boundary conditions for the velocity.

Boundary value problem for the linearized Euler-Korteweg system
Corentin Audiard (Univers#t Lyon 1)

The Euler-Korteweg system consists of the Euler equation with an additional stress\téf(r:)Dr +
3Kqr)iNrj?) in the momentum equation. This system displays both hyperbolic (Euler part) and disper-
sive (added stress tensor) properties. The study of the Cauchy problem by S.Benzoni, R.Danchin al
S.Descombes, 2007) has made use of an extendeddeper-like system. Here we are interested in the
boundary value problem for this system in the half lfne 0g. Our approach for the linearized Euler-
Korteweg system consists in adaptating the construction of Kreiss symmetrizers (H.O. Kreiss, 1970), whic
originally applies to hyperbolic rst order operators, to quasi homogeneous operators. Under a generalize
(uniform) Kreiss-Lopatinskicondition we obtain well-posedness of the pure boundary value problem, and
then for the initial boundary value problem, by using dispersive estimates for the solution of the Cauchy
problem.

Existence of weak solutions for the Euler equations with helical symmetry without swirl
Anne Bronzi (University of Campinas)

In a recent work, B. Ettinger and E. Titi proved global existence and uniqueness of weak solutions of th
3D Euler equations with helical symmetry without swirl for bounded domains with initial vorticity*in
In a joint work with Helena Nussenzveig Lopes and Milton Lopes, we improved this result proving global
existence in the wholR2, with initial vorticity in LP, for p> 4=3, and compactly supported in the plane.

Haolder regularity for a fractional diffusion transport equation
Diego Chamorro (Universitd'Evry)

In this talk, | will present how to study &lder regularity for solutions of a transport equation which is
motivated by the dissipative quasi-geostrophic equation. Following an idea of A. Kiselev and F. Nazarov
| will use a molecular characterization of local Hardy spalc@s$n order to obtain some information on
regularity by following the evolution of molecules. Besov regularity will also be studied using as starting
point a maximal-type principle.

Some mathematical aspects in the FENE dumbbell model of polymeric uids.
Sorin Ciuperca (UnivergitLyon 1)

We consider the evolution Fokker-Planck-Smoluchowski equation associated to the so called FENI

dumbbell model (Finitely Extendible Nonlinear Elasticity) which gives the density distribution of the
6



molecules of a polymer in a diluted solution of polymeric uid. We rst prove the existence and the
uniqueness of a positive stationary solution of this equation and we give the behaviour of the solution ne:
the boundary of its domain of de nition. Then we prove the asymptotic stability of this stationary solution.

Serrin Type Criterion for the Three-Dimensional Compressible Flows
Xiangdi Huang (Universé de Chameéry)

We extend the well-known Serrin's blowup criterion for the three-dimensional (3D) incompressible
Navier-Stokes equations to the 3D compressible Navier-Stokes equations. In other words, in addition 1
Serrin's condition on the velocity, the*(0; T;L¥) norm of the divergence of the velocity is also needed
to control the possible breakdown of strong (or smooth) solutions for the three-dimensional compressibl
Navier-Stokes equations. Moreover, under some additional constraint on the viscosity coef cients, eithe
theL1(0; T;L¥) norm of the divergence of the velocity or the upper bound of the density will be enough to
guarantee the global existence of classical (or strong) solutions.

Well posedness and unconditional uniqueness for the Cauchy problem of a semilinear heat equation
in two space dimension
Slim Ibrahim (Universié de Tunis)

We consider the heat equation with exponential type nonlinearity in two space dimension. If the Cauch:
data are in the Sobolev spak€, then we show the wellposedness. However, if we slightly enlarge it a
little bit (by taking the initial data in Orlicz space), we show the non-unigueness of solutions, and thus the
Cauchy problem is illposed. At the end of the talk, I will discuss the possible extendibility of such result
for dispersive equations. This work is joint with R. Jrad, M. Majdoub and T. Saanouni.

Global existence results for fast rotating anisotropic uids with vanishing viscosity
Van-Sang Ngo (UnivergitParis-Est (&teil)

In this talk, we consider fast rotating uids with vanishing anisotropic viscositR# This model can
be used to describe the behaviors of oceanic currents with good accuracy. We prove the global existence
a unique strong solution for large initial data when the rotation is fast enough, in different cases where th
initial data are well prepared (of nite energy R®) or ill prepared (sum of a “two-dimensional part” and a
“three-dimensional part”).

Epidemiological Models from a PDE point of view
Max Souza (Universidade Federal Fluminense)

We present a derivation of the SIR epidemiological model as a PDE system, and how it can be studied
a transport problem. Relation with discrete versions of the model, and with probabilistic interpretations o
the PDE solution will also be presented. This is joint work with F.A.C.C. Chalub.
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08:30 - 08:50

09:00 - 10:30

10:30 - 11:00

11:00 - 12:30

12:30 - 14:00

14:00 - 16:00

16:00-18:00

09:00 - 10:00

11:00 - 11:30

11:30 - 0]
12:30 - 14:30

16:30 - 17:00

17:00 - 18:00

Brazil-France School and Workshop on Algebraic Geometry

IMPA, Rio de Janeiro, from 10/18 to 10/29.
Program - First Week

IMPA

Monday 18

Tuesday 19

Wednesday 20

Registration & Check in

Thursday 21

COURSE 1: Introduction to
algebraic groups - Bertrand
Rémy

COURSE 1: Introduction to
algebraic groups - Bertrand
Rémy

COURSE 1: Introduction to
algebraic groups - Bertrand
Rémy

COURSE 1: Introduction to
algebraic groups - Bertrand
Rémy

COURSE 2: Frobenius
splitting - Stéphane Druel

COURSE 2: Frobenius
splitting - Stéphane Druel

COURSE 2: Frobenius
splitting - Stéphane Druel

COURSE 2: Frobenius
splitting - Stéphane Druel

COMMUNICATIONS

COURSE 3: Rational curves
on algebraic varieties -
Carolina Araujo

COURSE 3: Rational curves
on algebraic varieties -
Carolina Araujo

COURSE 3: Rational curves
on algebraic varieties -
Carolina Araujo

Free Afternoon

UFF

Friday 22

Emmanuel Peyre (Université Joseph Fourier)
Complexity

Amilcar Pacheco (UFRJ)
Rational points of abelian varieties in pro-p towers of function fields

Amaury Thuillier (Lyon)
The homotopy type of a resolution of singularities

Abramo Hefez (UFF)
TBA

Stéphane Druel (Université Joseph Fourier)
Reductions of irreducible symplectic varieties defined over number fields

Aron Simis (UFPE)
Monomial Cremona maps and their combinatorics




09:00 - 10:30

10:30 - 11:00

11:00 - 12:30

12:30 - 14:00

14:00 - 16:00

15:00 - 16:00

16:00-18:00

9:30 - 10:30

10:30 - 11:00

12:00 - 14:00

14:00 - 15:00

15:00 - 16:00

16:00 - 16:30

16:30 - 17:30

11:00 - 12:00

IMPA

Monday 25

Wednesday 27

Tuesday 26

Thursday 28

COURSE 4: Introduction to
Berkovich geometry -
Amaury Thuillier

COURSE 4: Introduction to
Berkovich geometry -
Amaury Thuillier

COURSE 4: Introduction to
Berkovich geometry -
Amaury Thuillier

COURSE 4: Introduction to
Berkovich geometry - Amaury
Thuillier

COURSE 5: Rational points
and rational curves -
Emmanuel Peyre

COURSE 5: Rational points
and rational curves -
Emmanuel Peyre

COURSE 5: Rational points
and rational curves -
Emmanuel Peyre

COURSE 5: Rational points
and rational curves -
Emmanuel Peyre

COMMUNICATIONS

COURSE 6: Geometric
Invariant Theory - Eduardo
Esteves

COURSE 6: Geometric
Invariant Theory - Eduardo
Esteves

COURSE 6: Geometric
Invariant Theory - Eduardo
Esteves

Free Afternoon

IMPA

Friday 29

Mihai Paun (Video) (Nancy Université - Institut Elie Cartan)
Bergman kernels and applications

Jean-Yves Welschinger (Video) (Ecole Normale Superieure de Lyon)
Exponential rarefaction of real curves with many components

Bertrand Rémy (Université Claude Bernard Lyon 1)
Berkovich geometry and Satake compactifications

Rodolphe Richard
Counting, Tightness and (non arch.) Symmetric spaces

Arnaldo Garcia (IMPA)
On recursive towers of curves over finite fields




http://www.impa.br/opencms/pt/eventos/store_old/evento_1010

Abdelmoubine Amar Henni, IMECC

Abramo Hefez, Universidade Federal Fluminense

Acir Carlos da Silva Junior, Instituto de Matematica Pura e Aplicada

Alan Gerardo Reyes Figueroa, Instituto de Matematica Pura e Aplicada
Alejandro Simarra Cafate, Instituto de Matematica Pura e Aplicada

Alex Correa Abreu, Universidade Federal Fluminense

Alexander Holguin Villa, Instituto de Matematica e Estatistica

Alma Maria Armijo Averill, Universidade Federal do Rio de Janeiro

Altemar Brito Lima, Instituto de Matematica Pura e Aplicada

Amaury Thuillier, Université Claude Bernard Lyon 1

Amilcar Pacheco, Universidade Federal do Rio de Janeiro

Ana Claudia da Silva Moreira, Universidade Federal de Itajuba

André Luis Contiero, Universidade Federal de Alagoas

Andrea Luiza Goncalves Martinho, Universidade Federal do Rio de Janeiro
Antonio Nigro, Politecnico di Torino

Arnaldo Leite Pinto Garcia, Instituto de Matematica Pura e Aplicada

Aron Simis, Universidade Federal de Pernambuco

Arturo Ulises Fernandez Perez, Instituto de Matematica Pura e Aplicada
Bertrand Rémy, Université Claude Bernard Lyon 1

Camilo David Moreira Dorado, Universidade Federal Fluminense

Carlos Nemer, Instituto Politécnico do Rio de Janeiro

Carlos Suarez, Universidad Central del Ecuador

Carolina Bhering de Araujo, Instituto de Matematica Pura e Aplicada
Claudio Plinio Campana Chacca, Universidade Federal Fluminense
Clayton de Lima, Universidade Federal Rural do Rio de Janeiro

Cristina Beatriz Manzaneda Herrera, Universidade Catolica do Norte - Antofagasta
Daniel Carlos Leite, Universidade Federal de Minas Gerais

Daniel Levcovitz, USP - Instituto de Ciéncias Matematicas e Computacdo Sao
Carlos

Daniela Moura Prata dos Santos, IMECC

Douglas Monséres de Melo Santos, Instituto de Matematica Pura e Aplicada
Edilaine Ervilha Nobili, Instituto de Matematica Pura e Aplicada

Eduardo Esteves, Instituto de Matematica Pura e Aplicada

Emmanuel Peyre, Université Joseph Fourier

Fabio Xavier Penna, Instituto de Matematica Pura e Aplicada

Flavio de Matos Silva, Instituto Politécnico do Rio de Janeiro

Flavio Ferreira da Rocha, Instituto de Matematica Pura e Aplicada
Frederico Nizzato da Silva Oliveira, Universidade Federal de Minas Gerais
Frederico Sercio Feitosa, Universidade Federal de Juiz de Fora

Gabriel Araujo Guedes, Universidade Federal de Pernambuco

Gerandy, Instituto de Matematica Pura e Aplicada

Giuseppe Borrelli, Universidade Federal Fluminense

Herman Serrano, Universidad Tecnoldgica de Pereira

Hernan Maycol Falla Luza, Universidade Federal Fluminense

Hernando Bedoya, Universidade do Estado do Rio de Janeiro

Hugo Leonardo de Andrade Guimaraes, Universidade Federal de Pernambuco
Israel Vainsencher, Universidade Federal de Minas Gerais

Jayron Soares, Escola Nacional de Ciéncias Estatisticas



Jefferson Ribeiro Nogueira, Universidade Federal Fluminense

Jocer Franquiz, Universidade Central de Venezuela

Jorge Gonzales, Observatorio Nacional

José Gregorio Gomez Garcia, Universidade Central de Venezuela

Juliana Coelho Chaves, Universidade Federal Fluminense

Leandro Aguiar Fernandes, Instituto Politécnico do Rio de Janeiro

Leandro Tomaz de Araujo, Universidade Federal Rural do Rio de Janeiro
Liliana Puchuri Medina, Instituto de Matematica Pura e Aplicada

Luca Belli, Instituto de Matematica Pura e Aplicada

Luciana Silva Salgado, Universidade Federal do Rio de Janeiro

Marco Pacini, Universidade Federal Fluminense

Martin de Borbon, Instituto de Matematica Pura e Aplicada

Martin Peters, Springer Verlag

Masoud Ataei, Institute for Advanced Studies In Basic Sciences

Mauro Fernando Hernandez Iglesias, Universidade Federal Fluminense

Melina Privitelli, Consejo Nacional de Investigaciones Cientificas y Tecnicas
Michal Lason, Institute of Mathematics, Polish Academy of Sciences

Michelle Morgado, USP - Instituto de Ciéncias Matematicas e Computacao Sao
Carlos

Mihai Paun, Nancy Université - Institut Elie Cartan

Mohammad Reza Rahmati, Institute for Studies In Theoretical Physics and
Mathematics

Napoledn Caro Tuesta, USP - Instituto de Ciéncias Matematicas e Computacdo Sao
Carlos

Nicolas Puignau, Universidade do Estado do Rio de Janeiro

Nivaldo Medeiros, Universidade Federal Fluminense

Parham Salehyan, Universidade Estadual Paulista - Sdo José do Rio Preto
Patricia Borges dos Santos, IMECC

Pedro Hernandez Rizzo, Instituto de Matematica Pura e Aplicada

Rafael Lucas de Arruda, Universidade Estadual Paulista - S&o José do Rio Preto
Raquel Tavares Scarpelli de Araujo Moreira, Universidade Federal do Estado do Rio
de Janeiro

Roberto Callejas Bedregal, Universidade Federal da Paraiba - Jodo Pessoa
Rodolphe Richard, Ecole Polytechnique

Rodrigo Saloméao, Universidade Federal Fluminense

Saulo José de Melo Cunha, Centro Federal de Educacéo Tecnoldgica Celso
Suckow da Fonseca

Sergio Licanic, Universidade Federal Fluminense

Silmara Juliana de Oliveira Ramos, Universidade Federal de Santa Catarina
Stéphane Druel, Université Joseph Fourier

Stephanie Daniela Pumarino Canete, Universidade Federal da Bahia

Thiago Fassarella do Amaral, Universidade Federal Fluminense

Viviana Ferrer Cuadrado, Instituto de Matematica Pura e Aplicada

Wanderson Costa e Silva, Instituto de Matematica Pura e Aplicada
Welschinger, Jean-Yves, Ecole Normale Superieure de Lyon

Willian Douglas Santos Porto, Universidade Federal dos Vales do Jequitinhonha e
Mucuri

Wilson Albeiro Cuellar Carrera, Instituto de Matematica e Estatistica

Yves Lequain, Instituto de Matematica Pura e Aplicada



Brazil-France School and Workshop on Algebraic Geowtry
IMPA, Rio de Janeiro, de 18/10 até 29/10.

Relatério de Atividades

O Encontro "Brazil-France School and Workshop ogehiraic Geometry" realizou-
se no IMPA e na UFF, de 18 a 29 de outubro, e sbasie 6 mini-cursos, 11 palestras
plenarias e 4 comunicacdes. Foi um evento diredmm@aestudantes de doutorado e jovens
pesquisadores em Geometria Algébrica e areas &irabjetivo da escola-workshop foi
possibilitar aos participantes expandirem seus @tnfentos e horizontes de pesquisa e
desenvolverem novas conexfes cientificas, estirdalafuturas colaboragbes entre
gebmetras algébricos do Brasil e da Franca.

Nos ultimos anos houve um crescimento quantitagivgualitativo na producéo
cientifica em Geometria Algébrica no Brasil, bemmoono nuimero de estudantes de
mestrado e doutorado trabalhando nesta area deigg@syma massa critica crescente de
jovens fez importante e necessaria a realizacdoemmntros cientificos voltados
especificamente para estudantes de doutorado m+smétores em Geometria Algébrica.
Neste contexto, professores da UFMG e UFSJ orgamraois encontros de Teoria de
Intersecdo para alunos de doutorado, em 2006 e 20p@fessores da UFF promoveram
em janeiro de 2010 o LEGAL (Liberdade em Geomeligébrica), evento que teve grande
sucesso ao congregar e estimular cientificamertends de doutorandos e recém-doutores
em Geometria Algébrica, ndo s6 brasileiros comdam estrangeiros, sobretudo latino-
americanos. Atividades nestes moldes tém tido umaoitancia fundamental para a
formagéo, consolidacado, integracdao e ampliacdo qoalidade de um grupo nacional
expressivo em Geometria Algébrica. O encontro egaruzacédo, o "Brazil-France School
and Workshop on Algebraic Geometry", se insereenesitexto.

Os principais temas abordados foram

Grupos Algébricos

Teoria Geométrica dos Invariantes
Curvas racionais em variedades
Pontos racionais de variedades

Geometria de Berkovich

Seu Comité Cientifico e Organizador foi formado: por

Carolina Araujo (IMPA, Brazil)
Eduardo Esteves (IMPA, Brazil)
Nivaldo Medeiros (UFF, Brazil)



Marco Pacini (UFF, Brazil)
Emmanuel Peyre (UJF, Grenoble, France)

Bertrand Rémy (UCBL, Lyon, France)

Para sua realizacdo e sucesso contamos com 0 dg®iseguintes instituicdes,
sempre nossas parceiras e que permitem a realieatj@iolgacao de pesquisa brasileira:

CAPES - Coordenacao de Aperfeicoamento de Pessddivel Superior;
IMPA — Instituto de Matematica Pura e Aplicada;

INCTMat - Instituto Nacional de Ciéncia e Tecnokbda Matematica e
Academia Brasileira de Ciéncias.

Uma sintese do Workshop, assim como a lista detpateées e o programa, encontra-se no
sitio http://www.impa.br/opencms/pt/eventos/stotd/evento_1010

A seguir, descrevemos as atividades cientificasrides ao longo das duas semanas do
evento: 0s mini-cursos, cada um com duracdo der@ishas palestras plenarias, com
duracédo de 1 hora; e as comunicagoes, de 30 minutos

Mini-cursos:

Carolina Araujo (IMPA)
Rational curves on algebraic varieties

Stéphane Druel (Grenoble)
Frobenius splitting

Eduardo Esteves (IMPA)
Geometric Invariant Theory

Emmanuel Peyre (Grenoble)
Rational points and rational curves

Bertrand Rémy (Lyon)
Introduction to algebraic groups

Amaury Thuillier (Lyon)
Introduction to Berkovich geometry

Palestras Plenéarias:

Stéphane Druel (Université Joseph Fourier, Franca)
Reductions of irreducible symplectic varieties defl over number fields



Arnaldo Garcia (IMPA, Brasil)
On recursive towers of curves over finite fields

Abramo Hefez (UFF, Brasil)
Toward the complete solution of analytic classiima of plane curve singularities

Emmanuel Peyre (UJF, Grenoble, Franca)
Complexity

Amilcar Pacheco (UFRJ, Brasil)
Rational points of abelian varieties in pro-p tosvef function fields

Mihai Paun (Nancy Université - Institut Elie Cartan, Franca)
Bergman kernels and applications

Bertrand Rémy (Université Claude Bernard Lyon 1, Fanca)
Berkovich geometry and Satake compactifications

Rodolphe Richard (Ecole Polytechnique, Franca)
Counting, Tightness and (non arch.) Symmetric space

Aron Simis (UFPe, Brasil)
Monomial Cremona maps and their combinatorics

Amaury Thuillier (Lyon, Franca)
The homotopy type of a resolution of singularities

Jean-Yves Welschinger (Ecole Normale Superieure dgon, Franga)
Exponential rarefaction of real curves with manyponents

Comunicacdes:

Roberto Callejas Bedregal (UFPD)
Lé cycles and Milnor classes

Juliana Coelho (UFF)
Abel maps and Brill-Noether varieties

Daniel Levcovitz (USP - Instituto de Ciéncias Materaticas e Computagdo Séao Carlos)
Enumeration of involutive curve in $P3$

Parham Salehyan (UNESP - S&o José do Rio Preto)
Some remarks on Weierstrass points



O evento contou com a presenca de 66 participadtes,quais 56 do Brasil e 10 do
exterior. A lista de participantes € apresenta@daxab



Nome

Abdelmoubine Amar Henni
Abramo Hefez

Acir Carlos da Silva Junior

Alan Gerardo Reyes Figueroa

Alejandro Simarra Cafiate

Alex Correa Abreu
Alma Maria Armijo Averill

Amaury Thuillier

Amilcar Pacheco

Antonio Nigro

Arnaldo Leite Pinto Garcia
Aron Simis

Arturo Ulises Fernandez
Perez

Bertrand Rémy

Camilo David Moreira Dorado

Carolina Bhering de Araujo

Claudio Plinio Campana
Chacca

Clayton de Lima

Cristina Beatriz Manzaneda
Herrera

Daniel Carlos Leite
Daniel Levcovitz

Daniela Moura Prata dos
Santos

Douglas Monséres de Melo
Santos

Edilaine Ervilha Nobili

Eduardo Esteves
Emmanuel Peyre
Fabio Xavier Penna
Flavio de Matos Silva

Flavio Ferreira da Rocha

Participantes

Instituicdo Atual

IMECC (UNICAMP)

Universidade Federal Fluminense (UFF)
Instituto de Matematica Pura e Aplicada (IMPA)

Instituto de Matematica Pura e Aplicada (IMPA)
Instituto de Matematica Pura e Aplicada (IMPA)

Universidade Federal Fluminense (UFF)
Universidade Federal do Rio de Janeiro (UFRJ)

Université Claude Bernard Lyon 1 (UCBL)
Universidade Federal do Rio de Janeiro (UFRJ)
Politecnico di Torino (POLITO)

Instituto de Matematica Pura e Aplicada (IMPA)
Universidade Federal de Pernambuco (UFPE)
Instituto de Matematica Pura e Aplicada (IMPA)

Université Claude Bernard Lyon 1 (UCBL)
Universidade Federal Fluminense (UFF)

Instituto de Matematica Pura e Aplicada (IMPA)
Universidade Federal Fluminense (UFF)

Universidade Federal Rural do Rio de Janeiro
(UFRRJ)

Universidade Catolica do Norte - Antofagasta
Universidade Federal de Minas Gerais (UFMG)

USP - Instituto de Ciéncias Matematicas e
Computacéo S&o Carlos (ICMCSC)

IMECC (UNICAMP)
Instituto de Matematica Pura e Aplicada (IMPA)
Instituto de Matematica Pura e Aplicada (IMPA)

Instituto de Matematica Pura e Aplicada (IMPA)
Université Joseph Fourier (UJF)
Instituto de Matematica Pura e Aplicada (IMPA)

Instituto Politécnico do Rio de Janeiro (UERJ -
IPRJ)

Instituto de Matematica Pura e Aplicada (IMPA)

Grau
Doutor
Doutor

Estudante de
Doutorado

Estudante de
Doutorado

Estudante de
Doutorado

Doutor

Estudante de
Mestrado

Doutor
Doutor
Doutor
Doutor
Doutor
Doutor

Doutor

Estudante de
Doutorado

Doutor
Mestre

Estudante
Universitario
Mestre

Estudante de
Doutorado

Doutor

Mestre

Estudante de
Doutorado

Estudante de
Doutorado

Doutor
Doutor
Mestre

Estudante de
Mestrado

Mestre



Frederico Nizzato da Silva
Oliveira

Frederico Sercio Feitosa
Gabriel Araujo Guedes

Gerandy

Giuseppe Borrelli

Herman Serrano

Hernan Maycol Falla Luza
Hernando Bedoya

Juliana Coelho Chaves
Leandro Aguiar Fernandes

Liliana Puchuri Medina
Luca Belli

Luciana Silva Salgado

Marco Pacini
Martin de Borbon

Mauro Fernando Hernandez
Iglesias

Michelle Morgado

Mihai Paun
Napoleén Caro Tuesta

Nicolas Puignau

Nivaldo Medeiros
Parham Salehyan

Patricia Borges dos Santos
Pedro Hernandez Rizzo
Rafael Lucas de Arruda
Raquel Tavares Scarpelli de
Araujo Moreira

Roberto Callejas Bedregal

Rodolphe Richard
Rodrigo Saloméo
Sergio Licanic

Universidade Federal de Minas Gerais (UFMG)

Universidade Federal de Juiz de Fora (UFJF)
Universidade Federal de Pernambuco (UFPE)

Instituto de Matematica Pura e Aplicada (IMPA)

Universidade Federal Fluminense (UFF)
Universidad Tecnoldgica de Pereira (UTP)
Universidade Federal Fluminense (UFF)

Universidade do Estado do Rio de Janeiro
(UERJ)

Universidade Federal Fluminense (UFF)

Instituto Politécnico do Rio de Janeiro (UERJ -
IPRJ)

Instituto de Matematica Pura e Aplicada (IMPA)
Instituto de Matematica Pura e Aplicada (IMPA)

Universidade Federal do Rio de Janeiro
(IM/UFRJ)

Universidade Federal Fluminense (UFF)
Instituto de Matematica Pura e Aplicada (IMPA)

Universidade Federal Fluminense (UFF)

USP - Instituto de Ciéncias Matematicas e
Computacdo Séo Carlos (ICMCSC)

Nancy Université - Institut Elie Cartan (IECN)

USP - Instituto de Ciéncias Matematicas e
Computacéo S&o Carlos (ICMCSC)

Universidade do Estado do Rio de Janeiro
(UERJ)

Universidade Federal Fluminense (UFF)

Universidade Estadual Paulista - Sdo José do
Rio Preto (UNESP)

IMECC (UNICAMP)
Instituto de Matematica Pura e Aplicada (IMPA)

Universidade Estadual Paulista - Sado José do
Rio Preto (UNESP)

Universidade Federal do Estado do Rio de
Janeiro (UNIRIO)

Universidade Federal da Paraiba - Jodo Pessoa
(UFPB)

Ecole Polytechnique (EP)
Universidade Federal Fluminense (UFF)
Universidade Federal Fluminense (UFF)

Estudante
Universitario
Mestre

Estudante de
Doutorado

Estudante de
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Doutor
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Doutor
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Estudante de
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Doutor

Doutor
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Silmara Juliana de Oliveira
Ramos

Stéphane Druel

Thiago Fassarella do Amaral
Viviana Ferrer Cuadrado
Wanderson Costa e Silva

Welschinger, Jean-Yves
Yves Lequain

Universidade Federal de Santa Catarina (UFSC) Estudante
Universitario
Université Joseph Fourier (UJF) Doutor
Universidade Federal Fluminense (UFF) Doutor
Instituto de Matematica Pura e Aplicada (IMPA) |Doutor

Instituto de Matematica Pura e Aplicada (IMPA) |Estudante de
Doutorado

Ecole Normale Superieure de Lyon (ENS-LYON) Doutor
Instituto de Matematica Pura e Aplicada (IMPA) |Doutor



Material de divulgacédo do evento em anexo:

1 cracha

1 bloco de rascunho (amostra)
1 programa (amostra de livreto)
1 relatorio cientifico completo

1 mochila




REPORT FOR THE FRENCH PART

FROM RIO (but |FROM IMPA | FROM ABROAD FROM BRAZIL
not from IMPA) EXCEPT RIO DE
JANEIRO
22 19 10 15

FROM BRAZIL: 56, being 22 from Rio de Janeiro, 18rh IMPA and 15 from other

states of Brazil

From abroad: 10

Total of participants: 66

Financial balance from the brazilian side.

IMPA: 13.350,00

CAPES: R$ 7.480,00

TOTAL: 20.830,00
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IMPA, Rio de Janeiro, Brazil

November 16 - 26, 2010 | g f ::MDSUT,I;'T,E;

Geometric
Analysis

Minicourses

Conformal deformations of metrics and applications

to rigidity of closed manifolds,
Zindine Djadli - Université: de Grenable, Institut Fourier

Curvature flows and scalar curvature problems,
Fernando Coda Margues - IMPA

Geometry of Riccl solitons for Ricei flows,
Detang Zhou - Universidade Federal Fluminense - UFF

Variants of Ricci flow with surgery and applications,
Laurent Bessiéres - Université de Grenobie, Institut Fourier

Scientific and Organizing Committee
Pierre Berard - Institut Fourier
Gérard Besson - Institut Fourier
Fernando Coda Marques - IMPA

A ERgE o rE

Partial financial support avallable for sedected FhoD students

further information
dac@impabr or
g ferweasimpa. brfopencms/plfevertos fsiore fevento 1003

- support
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1 Summaries for the mini-courses

1.1 Variants of Ricci ow with surgery and applica-
tions

Laurent Besseres (Universie de Grenoble, Institut Fourier)

These lectures are devoted to the celebrated Ricci ow with surgery con-
structed by G. Perelman, and applications. We present the main ideas of
Perelman's work, and develop two variants of its construction, which we
call Ricci ow with bubbling-o and surgical solutions. We explain how to
deduce the proof of the Geometrisation conjecture from this, and as a con-
clusion we present some recent developments in the classi cation of complete
3- manifolds with uniformly positive scalar curvature.

1.2 Conformal deformations of metrics and applica-
tions to rigidity of closed manifolds

Zindine Djadli (Universie de Grenoble, Institut Fourier)

In these lectures we will focus on some recent results in conformal geometry.
First we will introduce the topic and recall some useful tools in conformal
geometry (conformally invariant operators, conformal invariant associated to
these operators, geometric PDE's, ...). Then we will present the proof of
the well known Yamabe problem. After that we will introduce some higher
order geometric operators and their associated conformal invariants. Then
we will present an analogue of the Yamabe problem for these operators and
give some applications to rigidity issues in positive curvature mainly obtained
in the last ve years.



1.3 Geometry of Ricci solitons for Ricci ows

Detang Zhou (Universidade Federal Fluminense - UFF)

The notion of Ricci solitons are natural generalizations of Einstein metrics.
Ricci solitons also correspond to self-similar solutions of Hamilton's Ricci
ow, and often arise as limits of dilations of singularities in the Ricci ow.

In this minicouse, | will introduce the basic de nitions, important examples
and classi cation results. We will focus our attention on complete gradient
shrinking Ricci solitons and discuss some of the recent progress, including
the classi cations in dimension three, and asymptotic behavior of potential
functions as well as volume growths of geodesic balls in higher dimensions
and its applications.

1.4 Curvature ows and scalar curvature problems
Fernando Coda Marques (IMPA)

In these lectures we will focus on some applications of curvature ows to
scalar curvature problems. We will begin by describing a proof of the Pen-
rose Conjecture due to Huisken and Ilmanen. This conjecture has its source
in General Relativity - it compares the total energy of a relativistic gravita-
tionally isolated system with the area of the biggest black hole inside - and
can be proved with the inverse mean curvature ow (IMCF) of surfaces. We
will discuss the calculation through IMCF of the Yamabe invariant ofRP 3,
and give an application of Ricci ow to a rigidity theorem for RP3. This
relates the scalar curvature and the area of minimizing projective planes. If
time permits we will describe other recent results (connectedness of the space
of metrics with positive scalar curvature, nonrigidity of the hemisphere, ...).
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Workshop "Geometric Analysis", em parceria com o Institut Fourier (Grenoble)
IMPA, Rio de Janeiro, de 16/11 até 26/11.

Program at a glance

Wednesday 17 Thursday 18 Friday 19
|

Hour Tuesday 16

10:00 - 10:30 | Registration

10:30 - 11:50

11:50 - 13:30

13:30 - 14:50

14:50 - 15:30

15:30 - 16:30

17:00

Hour

10:30 - 11:50

11:50 - 13:30

13:30 - 14:50

14:50 - 15:30

15:30 - 16:30

16:45 - 17:45

Zindine Djadli

Zindine Djadli

Zindine Djadli

Thomas Richard
(10:30 - 11:30)

Lun

ch

Fernando Codéa

Fernando Coda

Coffee Break

Gérard Besson

Chih-Wei Chen

Free afternoon

Fernando Coda

Coffee Break

Paolo Piccione

Cocktail

Monday 22 Tuesday 23 Wednesday 24 Thursday 25 Friday 26

Laurent Bessieres

Laurent Bessiéres

Laurent Bessiéres

Vincent Bour
(10:30 - 11:30)

Alix Deruelle
(10:30 - 11:30)

Lunch

Detang Zhou

Detang Zhou

Detang Zhou

Julien Cortier
(13:30 - 14:30)

Ezequiel Rodrigues
(13:30 - 14:30)

Coffee Break

Sérgio Almaraz

William Meeks

Rafael Ruggiero

Frederico Girao

Pierre Bérard

Jorge Lira
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Budget

ARCUS Rhéne-Alpes -- Brésil (séjour et/ou voyage): P. Bérard, L. Bessieres, V. Bour, A. Deruelle, Z.
Djadli.

MATH AmSud (billets d'avion): P. Bérard, L. Bessiéres, T. Richard.
ANR (voyage/séjour): G. Besson, C.W. Chen.
IMPA: 45.000 reais.

- Soutien aux jeunes mathématiciens brésiliens.
- Soutien (frais de séjour) a des participants étrangers: J. Cortier (U. Montpellier), S. Narduli (Italie).
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ARCUS Rhône-Alpes -- Brésil (séjour et/ou voyage): P. Bérard, L. Bessières, V. Bour, A. Deruelle, Z. Djadli.

MATH AmSud (billets d'avion): P. Bérard, L. Bessières, T. Richard. 

ANR (voyage/séjour): G. Besson, C.W. Chen.

IMPA: 45.000 reais. 
- Soutien aux jeunes mathématiciens brésiliens. 
- Soutien (frais de séjour) à des participants étrangers: J. Cortier (U. Montpellier), S. Narduli (Italie).


