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1 EMS Prizes

The EMS prizes are a w arded b y the Europ ean Mathematical So ciet y in recognition of distin-

guished con tributions in Mathematics b y y oung researc hers not older than 35 y ears. The prizes

are presen ted ev ery four y ears at the Europ ean Congress of Mathematics.

The EMS Prize Committee is app oin ted b y the EMS and consists of a n um b er of recognized

mathematicians from a wide v ariet y of �elds. The prizes w ere �rst a w arded in P aris in 1992, fol-

lo w ed b y Budap est in 1996, Barcelona in 2000, Sto c kholm in 2004. During 5ECM in Amsterdam,

the prizes will b e a w arded on July 14, 2008. Eac h prize winner will receiv e 5,000 Euro.

The prize money has b een generously made a v ailable b y the Dutc h F oundation Comp ositio Math-

ematica.

EMS Prize Committee

Chair: Rob ert Tijdeman, Leiden

An tonio Am brosetti, T rieste

Andrei Aleksandro vic h Gonc har, Mosco w

Erwin Bolthausen, Z • uric h

Simon Kirw an Donaldson, London

Igor Kric hev er, New Y ork

Anders Lindquist, Sto c kholm

V olk er Mehrmann, Berlin

Jarosla v Ne � set � ril, Prague

Aleksander P elczynski, W arsa w

Marie-F ran� coise Ro y , Rennes

Bernard Silv erman, Oxford

Jan Philip Solo v ej, Cop enhagen

Juan Luis V azquez, Madrid

Benjamin W eiss, Jerusalem

The names, citations and abstracts of the ten EMS Prize Winners are giv en on the next ten pages.

Tw o of them, Artur Avila and Laure Sain t-Ra ymond, w ere also selected as in vited sp eak ers , b y

the EMS Scien ti�c Committee.
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Artur Avila

F ul l name: A rtur A vila Cor deir o de Melo, b orn: June 29, 1979; citizenship: Br azilian; Ph.D.:

IMP A R io de Janeir o, Br azil; pr esently: Clay Mathematics Institute, Paris 6, F r anc e and IMP A,

R io de Janeir o, Br azil.

Artur Avila has obtained man y imp ortan t results in dynamical systems, esp ecially in the the-

ory of iterated rational maps and the T eic hm • uller geo desic 
o w. Sev eral of them pro vide the �nal

solution to longstanding and ma jor problems, for example: his pro of with Lyubic h that there are

in�nitely renormalizable Julia sets in the quadratic family f ( z ) = z

2

+ c with Hausdor� dimension

strictly less than 2, his pro of with Jitomirsk a y a of the "ten Martini Conjecture" of B. Simon, his

pro of with Viana of the Kon tsevic h-Zoric h conjecture on symplicit y of the Ly apuno v sp ectrum

for the T eic hm • uller geo desic 
o w, his pro of with F orni that almost ev ery in terv al exc hange whic h

do es not ha v e the com binatorics of a rotation is w eakly mixing and his pro of with Gou • ezel and

Y o ccoz of exp onen tial mixing for the T eic hm • uller 
o w. He is in ternationally recognized as a leader

of researc h in these areas.

Prize Winner's Lecture Th ursda y , July 17, 10:30-11:15, Ro om B2

Dynamics of quasip erio dic c o cycles and the sp e ctrum of the almost Mathieu op er ator

Abstract: The almost Mathieu op erator H = H

�;�;�

: `

2

( Z ) ! `

2

( Z ) is giv en b y

( H u )

n

= u

n +1

+ u

n � 1

+ 2 � cos 2 � ( � + n� ) u

n

;

where � (the coupling), � (the frequency) and � (the phase) are parameters. Originally in tro duced

and studied in the ph ysics litterature, it turned out to also giv e rise to a ric h mathematical theory ,

where algebra, analysis and dynamical systems in teract. Among some k ey distinguishing features,

w e p oin t out the presence of a remark able symmetry (Aubry dualit y) b et w een large and small

couplings, and a sharp phase transition at the self-dual p oin t � = 1.

W e stress that there is also qualitativ e dep endence with resp ect to the frequency and the

phase (related to their Diophan tine prop erties), and whic h mak es it particularly tough to ac hiev e

a description of the whole parameter space. Nev erthless k ey natural questions (regarding the

top ology and measure of the sp ectrum, but also the nature of the sp ectral measures) ha v e recen tly

b een fully addressed.

W e will discuss these and related questions whic h fo cused the dev elopmen ts since 1980, empha-

sizing the connection with the dynamics of quasip erio dic co cycles whic h has pla y ed a fundamen tal

role in the latest con tributions.
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Alexei Boro din

Born: June 25, 1975; citizenship R ussian; Ph.D.: Univ. Pennsylvania, U.S.A. 2001; pr esently:

CalT e ch, Pasadena, U.S.A.

Alexei Boro din has made substan tial con tributions to the represen tation theory of "big" groups,

to com binatorics, in teracting particle systems and random matrix theory . A k ey observ ation of

Boro din and Olshanski in the represen tation theory of big groups is that the irreducible c haracters

for the group are asso ciated with sto c hastic p oin t pro cesses. Boro din found a determinan tal for-

m ula for the correlation functions of the so-called generalized regular represen tation of the in�nite

symmetric group and, with Olshanski, also of the unitary group. A stunning consequence of his

w ork is one of the �rst pro ofs of a conjecture of Baik, Deift and Johansson in Com binatorics.

In later w ork Boro din analyzed the irreducible c haracter asso ciated with the generalized regular

represen tation. Boro din and his collab orators also dev elop ed a radical new approac h for analyzing

totally an tisymmetric simple exclusion pro cesses. Equally remark able is his w ork on isomono drom y

transformations of linear systems of di�erence equations and his solution of a problem of Widom

on the sp ectrum of some matrix. Boro din is a brillan t mathematician.

Prize Winner's Lecture Monda y , July 14, 13:00-13:45, Ro om E-F

R andom surfac es in dimensions two, thr e e, and four

Abstract: The goal of the talk is to surv ey recen t results on v arious classes of random surfaces

with fo cus on their asymptotic b eha vior. Examples include random partitions, driv en in teracting

particle systems, and random tilings. No preliminary kno wledge of the material will b e assumed.
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Ben Green

F ul l name: Ben Joseph Gr e en, b orn: F ebruary 27, 1977; citizenship: British; Ph.D.: Univer-

sity of Cambridge, 2002; pr esently University of Cambridge, England.

Ben Green is b est kno wn for his celebrated result with T erence T ao that there exist arbitrar-

ily long arithmetic progressions of primes. Some basic ideas for the pro of can already b e found

in the earlier w ork of Green. Therein he pro v ed that ev ery relativ e dense subset of the primes

con tains an arithmetic progression of length 3. In another pap er he impro v ed a result of Bour-

gain on the sumset of t w o dense subsets of an in terv al. Where Bourgain obtained a lo w er b ound

1/3 in the exp onen t and Ruzsa an upp er b ound 2/3, Green got a lo w er b ound 1/2. One of the

essen tial steps in the pro of of the famous result with T ao is the disco v ery b y Green that the w ork

of Goldston and Yildirim on short in terv als b et w een primes pro vided precisely the "random-lik e"

sup erset of the primes that they needed. After their pro of Green and T ao ha v e con tin ued their

in v estigations. This has allo w ed them to giv e an asymptotic for ho w man y progressions of length

4 there are in the primes up to N . By no w Green has a string of highly impressiv e results.

Prize Winner's Lecture W ednesda y , July 16, 10:30-11:15, Ro om E-F

Patterns of primes

Abstract: I shall talk ab out join t w ork with T erence T ao on con�gurations of prime n um b ers. In

particular I shall talk ab out the ideas required to obtain an asymptotic for the n um b er of 4-term

arithmetic progressions of primes p

1

< p

2

< p

3

< p

4

� N . I shall also discuss progress to w ards a

m uc h more general result on patterns of primes.
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Olga Holtz

Name: Olga V. Holtz; b orn: A ugust 19, 1973; citizenship: R ussian; Ph.D.: University of Wisc onsin-

Madison, 2000; pr esently: T e chnische Universit• at Berlin, Germany, and University of California-

Berkeley, U.S.A.

Olga Holtz has made substan tial con tributions to sev eral mathematical areas including algebra, n u-

merical linear algebra, appro ximation theory , theoretical computer science and n umerical analysis.

Some of these are sp ectacular results suc h as the pro of of the Newton inequalities for M -matrices,

the fundamen tal w ork on accurately ev aluating p olynomials in �nite arithmetic and the pro of

that all group theory based fast matrix m ultiplication metho ds are n umerically stable. These are

not only v ery strong results in theoretical computer science that ma y ha v e a fundamen tal impact

on computational metho ds of the coming y ears, but they also required v ery deep mathematical

theory in the con text of �nite group theory . Her new w ork on zonotopal algebra is a substan tial

con tribution to com binatorial comm utativ e algebra. Olga Holtz is a mathematician who truly

transcends the traditional b oundaries of applied v ersus pure mathematics.

Prize Winner's Lecture Monda y , July 14, 13:50-14:35, Ro om C-D

Complexity and stability of line ar pr oblems

Abstract: Applied mathematics relies on linearization as its main to ol to solv e v arious problems,

b e they ODEs, PDEs, in tegral equations, optimization problems, or statistical data analysis. The

linearized problems are subsequen tly handled b y n umerical linear algebra algorithms, whose com-

plexit y (running time) and n umerical stabilit y (p erformance under computational error) are th us

of imp ortance for all applied mathematics.

The talk will o�er an in tro duction and o v erview of the theoretical framew ork for complexit y

and error analysis of n umerical linear algorithms. F rom the relev an t w ork of Gauss to the most

recen t results connecting complexit y and stabilit y of matrix-matrix m ultiplication, this area has

deep connections with pure mathematics, including group and ring theory , tensor analysis, and

algebraic geometry . The in ten t of the sp eak er is to highligh t these b eautiful connections and to

discuss future c hallenges.
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Bo'az Klartag

Born: April 25, 1978; citizenship: Isr aeli; Ph.D.: T el-A viv University, 2004; pr esently: Clay

Mathematics Institute, Princ eton University, U.S.A.

Bo'az Klartag's main ac hiev emen ts are in Asymptotic Geometric Analysis. He has solv ed a n um-

b er of long standing problems in this �eld. He brok e the record on the minim um n um b er of

symmetrization steps of con v ex b o dies required to transform them in to near balls, thereb y solving

problems p osed b y Hadwiger and Bourgain-Lindenstrauss-Milman. He solv ed a slicing problem

p osed b y Bourgain 20 y ears ago, exhibiting no v el ideological and tec hnical ideas. This w ork has

a strong impact on F unctional Analysis. He pro v ed a cen tral limit theorem for con v ex b o dies, a

b eautiful result bringing, in a no v el w a y ideas of Con v ex Geometry in to Probabilit y Theory . With

F e�ermann he solv ed a fundamen tal problem on optimal extrap olation of smo oth functions. Bo'az

Klartag is a surprisingly pro ductiv e y oung mathematician who has succeeded, in a v ery short

time, to mak e breakthroughs in a n um b er of di�eren t directions of ma jor signi�cance in mo dern

analysis.

Prize Winner's Lecture Th ursda y , July 17, 10:30-11:15, Ro om C-D

High-dimensional distributions with c onvexity pr op erties

Abstract: W e review recen t adv ances in our understanding of probabilit y measures with geo-

metric c haracteristics on R

n

, for large n . These adv ances include the cen tral limit theorem for

con v ex sets, according to whic h the uniform measure on a high-dimensional con v ex b o dy has

marginals that are appro ximately gaussian.
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Alexander Kuznetso v

Born: Novemb er 1, 1973; citizenship: R ussian; Ph.D.: Mosc ow State University, 1998; pr esently:

Steklov Mathematic al Institute, Mosc ow, R ussia.

Kuznetso v has made fundamen tal con tributions to birational pro jectiv e geometry , represen tation

theory , mathematical ph ysics, homological algebra, and non-comm utativ e geometry . A trademark

of his w ork is the blend of his ground-breaking ideas and tec hnical sophistication. His w ork on bira-

tional pro jectiv e geometry includes theories of homological Lefsc hetz decomp ositions, homological

pro jectiv e dualit y and categorical resolutions of singularities. Kuznetso v b oldly and inno v ativ ely

com bines sev eral ideas ranging from v ery classical algebraic geometry suc h as Mori's Minimal

Mo del Program to suc h hot topics as Kon tsevic h's Homological Mirror Symmetry Program. His

tec hniques can b e used in situations where the con v en tional constructions do not apply and th us

extend the range of birational pro jectiv e geometry considerably . Kuznetso v's w ork is a great

source of inspiration.

Prize Winner's Lecture Monda y , July 14, 15:55-16:40, ro om C-D

Derive d c ate gories and r ationality of cubic fourfolds

Abstract: I will describ e the structure of the deriv ed category of coheren t shea v es on a 4-

dimensional cubic h yp ersurface and discuss an approac h to the rationalit y problem. I will prop ose

a conjectural criterion of rationalit y of a cubic fourfold in terms of its deriv ed category and describ e

sev eral examples.
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Assaf Naor

Born: May 7, 1975; citizenship: Cze ch/Isr aeli; Ph.D.: Hebr ew University, Jerusalem, Isr ael;

pr esently Cour ant Institute, New Y ork, U.S.A.

Assaf Naor has made ground-breaking con tributions to three mathematical �elds: functional anal-

ysis, the theory of algorithms and com binatorics. Naor is the leading arc hitect of the mo dern

theory of non-linear functional analysis: a theory that has tak en o� in recen t y ears and has b e-

come an essen tial to ol in mathematical computer science. Among other things, Naor and a v ariet y

of collab orators disco v ered an unpredicted threshold phenomenon in the non-linear Dv oretzky The-

orem, found a non-linear analogue of the cot yp e in v arian t and pro v ed a sophisticated non-linear

analogue of the celebrated Maurey-Pisier Theorem. Naor's w ork has led to essen tially optimal

em b eddings of �nite subsets of L

1

in to Hilb ert space and thence, the b est a v ailable p olynomial

time appro ximation algorithm to compute the sparsest cut in a net w ork with sev eral commo di-

ties. Assaf Naor's v ersatilit y , originalit y and tec hnical p o w er are o v erwhelming and his w ork has

a profound in
uence on functional analysis and mathematical computer science.

Prize Winner's Lecture Th ursda y , July 17, 11:20-12:05, Ro om C-D

The story of the Sp arsest Cut pr oblem

Abstract: In the past decade metho ds from Riemannian geometry and Banac h space theory

ha v e b ecome a cen tral to ol in the design and analysis of appro ximation algorithms for a wide

range of NP hard problems. In the rev erse direction, problems and metho ds from theoretical

computer science ha v e recen tly led to solutions of long standing problems in metric geometry .

This talk will illustrate the connection b et w een these �elds through the example of the Sparsest

Cut problem. This problem asks for a p olynomial time algorithm whic h computes the Cheeger

constan t of a giv en �nite graph. The Sparsest Cut problem is kno wn to b e NP hard, but it is

of great in terest to devise e�cien t algorithms whic h compute the Cheeger constan t up to a small

m ultiplicativ e error. W e will sho w ho w a simple linear programming form ulation of this problem

leads to a question on bi-Lipsc hitz em b eddings of �nite metric spaces in to L

1

, whic h has b een

solv ed b y Bourgain in 1986.

W e will then pro ceed to study a quadratic v arian t of this approac h whic h leads to the b est

kno wn appro ximation algorithm for the Sparsest Cut problem. The in v estigation of this "semidef-

inite relaxation" leads to delicate questions in metric geometry and isop erimetry , in whic h the

geometry of the Heisen b erg group pla ys an unexp ected role.
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Laure Sain t-Ra ymond

Born: A ugust 4, 1975, citizenship: F r ench; Ph.D.: Paris VII, F r anc e, 2000; pr esently: ENS

Paris, F r anc e.

Laure Sain t-Ra ymond is w ell kno wn for her outstanding results on nonlinear partial di�eren-

tial equations in the dynamics of gases and plasmas and also in 
uid dynamics. Her most striking

w ork concerns the study of the h ydro dynamic limits of the equation of Boltzmann in the kinetic

theory of gases, where she answ ered a question p osed b y Riemann within the framew ork of his 6th

problem. Recen tly , in collab oration with I. Gallagher, she aims at understanding the equations

of rotating 
uids within the limit where the n um b er of Rossb y tends to 0. They ha v e already

obtained surprising results in this direction. A t 32 y ears, Laure Sain t-Ra ymond is at the origin

of sev eral outstanding and di�cult results in the �eld of nonlinear partial di�eren tial equations of

mathematical ph ysics. She is one of the most brillian t y oung mathematicians in her generation.

Prize Winner's Lecture Monda y , July 14, 13:00-13:45, Ro om C-D

Some r esults ab out the sixth pr oblem of Hilb ert

Abstract: The aim of this lecture is to presen t some mathematical results describing the tran-

sition from kinetic theory , and more precisely from the Boltzmann equation for p erfect gases to

h ydro dynamics. Di�eren t 
uid asymptotics will b e in v estigated, starting alw a ys from solutions

of the Boltzmann equation whic h are only assumed to satisfy the estimates coming from ph ysics,

namely some b ounds on mass, energy and en trop y .

W e will in tro duce some to ols for the deriv ation of these h ydro dynamic limits. W e will �rst

commen t on the en trop y inequalit y whic h pro vides uniform a priori estimates on the distribution

(dep ending on the scaling to b e considered). W e will then explain ho w these b ounds, esp ecially that

on the en trop y dissipation, allo w to con trol the relaxation mec hanism to w ards lo cal thermo dynamic

equilibrium. W e will �nally study the balance b et w een that relaxation pro cess due to collisions,

and the other imp ortan t ph ysical mec hanism, namely the free transp ort : in viscous regimes the

global structure of the scaled Boltzmann equation is actually of h yp o elliptic t yp e, and one can

exhibit some regularizing e�ect of the free transp ort.

The incompressible Na vier-Stok es limit is the only h ydro dynamic asymptotics for whic h w e

are able to implemen t all these to ols and for whic h an optimal con v ergence result is kno wn. By

\optimal", w e mean that this con v ergence result holds globally in time, do es not require an y

assumption neither on the initial v elo cit y pro�le nor on the initial thermo dynamic �elds, and that

it tak es in to accoun t b oundary conditions, and describ es their limiting form.

The state of the art ab out the incompressible Euler limit is not so complete. Due to the lac k

of regularit y estimates in in viscid regimes, the con v ergence results describing the incompressible

Euler asymptotics of the Boltzmann equation require in particular some additional regularit y

assumptions on the solution to the target equations.
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Agata Smoktuno wicz

Born: Octob er 12, 1973; citizenship: Polish; Ph.D.: P AN, Warsaw, Poland; pr esently: Uni-

versity of Edinbur gh, Sc otland and Institute of Mathematics of the Polish A c ademy of Scienc es.

Agata Smoktuno wicz has solv ed a n um b er of outstanding problems in noncomm utativ e algebra.

She has made the �rst signi�can t progress for decades on some fundamen tal problems concerning

nil rings. The most sp ectacular of these results is the construction, o v er an y coun table �eld, of a

simple nil algebra. This solv es a famous problem of Levitsky , Jacobson and later Kaplansky from

around 1970. This w ork is a tec hnical tour-de-force. Other outstanding problems she has solv ed

include an answ er to a problem ab out p olynomial rings o v er nil rings �rst ask ed b y Amitsur in

1971, the pro of of the Artin-Sta�ord Gap Theorem for graded domains, and the �rst examples of

�nitely generated nil, but not nilp oten t algebras with p olynomially b ounded gro wth. In all her

w ork, Smoktuno wicz has in tro duced no v el tec hniques and constructions and she displa ys a great

abilit y to deal with long, di�cult and tec hnically demanding calculations.

Prize Winner's Lecture T uesda y , July 15, 10:30-11:15, Ro om E-F

On some op en questions in nonc ommutative ring the ory

Abstract: The aim of this talk is to analyse the div ersit y of some imp ortan t classes of in�nite-

dimensional algebras with resp ect to their prop erties and their connections with other branc hes

of mathematics. All the men tioned algebras are noncomm utativ e and asso ciativ e. The �rst part

of the talk will fo cus on in�nite-dimensional algebraic algebras, Golo d-Sc hafarevic h algebras, al-

gebras with man y generic relations and the Jacobson radical algebras. Some connections with

com binatorial group theory and Lie algebras will b e men tioned. In the middle part of the talk I

will concen trate on gro wth prop erties of algebras and connections with the noncomm utativ e alge-

braic geometry . In the last part of the lecture I will men tion some long-standing op en questions in

the general ring theory , suc h as Kurosh problem for domains, Ko ethes conjecture, Anic ks conjec-

ture for quadratic algebras, Lat yshevs question on �nitely generated division rings and Amitsurs

conjecture on �nitely presen ted algebras. Some recen t op en questions on gro wth of algebras also

will b e discussed.
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C � edric Villani

Born: Octob er 5, 1973; citizenship: F r ench; Ph.D.: ENS, Paris, F r anc e, 1998; pr esently: ENS

Lyon, F r anc e.

C � edric Villani has con tributed to the theory of non-equilibrium statistical mec hanics, in par-

ticular in connection with the Boltzmann equation and the Landau equation in plasma ph ysics.

He pro v ed the Cercignani conjecture and obtained with Desvillettes the �rst con v ergence result

to a global gaussian equilibrium for the Boltzmann equation without an y smallness assumption.

A second comp onen t of Villani's w ork is at a crossp oin t b et w een probabilit y , functional analy-

sis, partial di�eren tial equations, di�eren tial and Riemannian geometries. With Otto he studied

the link b et w een di�usion equations, T alagrand inequalities and logarithmic Sob olev inequalities.

More recen tly , Lott and Villani obtained a new c haracterization of Riemannian manifolds with

b ounded Ricci curv ature from b elo w, in terms of con v exit y of the Boltzmann en trop y with resp ect

to optimal transp ortation (Monge-Kan toro vic h-W asserstein) metrics. By his w a y of lo oking at

problems Villani has inspired man y .

Prize Winner's Lecture Monda y , July 14, 15:05-15:50, Ro om C-D

Optimal tr ansp ort and R iemannian ge ometry: Monge me ets R iemann

Abstract: The theory of optimal transp ort of measures, whic h has traditionally dev elop ed it-

self as a branc h of probabilit y theory and calculus of v ariations, has during the past t w o decades

considerably expanded to reac h new territories suc h as the theory of dynamical systems, partial

di�eren tial equations, 
uid mec hanics and Riemannian geometry . In this talk I shall fo cus on

recen t adv ances ab out the links b et w een optimal transp ort and Riemann curv ature, fo cusing on

Ricci curv ature and some nonlo cal v arian ts of sectional curv ature.
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2 F elix Klein Prize

The F elix Klein Prize has b een established b y the Europ ean Mathematical So ciet y and the en-

do wing organization: the Institute for Industrial Mathematics in Kaiserslautern. It is a w arded to

a y oung scien tist or a small group of y oung scien tists (normally under the age of 38) for using so-

phisticated metho ds to giv e an outstanding solution to a concrete and di�cult industrial problem,

whic h meets with the complete satisfaction of industry . The Prize is presen ted ev ery four y ears at

the Europ ean Congresses of Mathematics. The prize committee consists of six mem b ers app oin ted

b y agreemen t of the EMS and the Institute for Industrial Mathematics in Kaiserslautern. The

�rst prize w as presen ted at 3ecm in Barcelona to Da vid C. Dobson. During 4ecm in Sto c kholm,

no F elix Klein Prize w as a w arded. The second F elix Klein Prize will b e presen ted during 5ecm in

Amsterdam to Josselin Garnier . It carries a monetary a w ard of 5,000 Euros.

F elix Klein Prize Committee

Chair: Yv on Mada y , P aris

Louis Bonilla, Madrid

Willi J• ager, Heidelb erg

Axel Klar, Kaiserslautern

Arjen Lenstra, Lausanne

Helm ut Neunzert, Kaiserslautern

Josselin Garnier

Born: June 18, 1971; citizenship: F r ench; Ph.D.:

�

Ec ole Polyte chnique, 1996; pr esently: Uni-

versit � e Paris 7.

Josselin Garnier w as app oin ted asso ciate Professor in Mathematics in T oulouse at the (remark ably

y oung) age of 30, and he joined the Univ ersit � e P aris Diderot (P aris 7) in 2005, where he b ecame

a full professor in 2007. He is a�liated to the Lab oratoire de Probabilit � es et Mo d � eles Al � eatoires

and the Lab oratoire Jacques Louis Lions. He is also a scien ti�c consultan t at the Nuclear En-

ergy Agency (CEA), he has a n um b er of researc h con tracts with man y teams of CEA, with the

F renc h Electric Compan y (EDF), and with the Europ ean Aeronautic Defence and Space compan y

(EADS). In 2006, he has b een one of the organizers (with Guillaume Bal and Didier Lucor) of

the CERMRA CS summer activit y of SMAI that aims at promoting the collab oration b et w een

academic and industrial mathematicians on dedicated problems.

His researc h is at the in terface of sto c hastics and applied analysis, and the �elds of applications

are mainly in optics, w a v e propagation and plasma ph ysics. He is a leading scien tist dealing with

probabilistic asp ects in the framew ork of partial di�eren tial equations and he has sho wn his abilit y

to apply p o w erful theoretical to ols to deal with real industrial problems.

Josselin Garnier has b oth an impressiv e academic curriculum (w a v e propagation in random

medium where a recen t breakthrough is the analysis of time rev ersal of the w a v e when the medium

is randomly la y ered, �rst pro of of the existence of solitons in random media with qualitativ e and
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quan titativ e information, analysis of Bose-Einstein condensates...) where he has published n u-

merous high lev el publications in in ternational scien ti�c journals b oth in the mathematical area

and in applied ph ysics area but he is also deeply in v olv ed in real applications (new tec hniques in

imaging for the detection of buried ob jects, telecomm unication for comparison of signal-to-noise

ratio and signal-to-in terference ratio for v arious proto cols in wireless comm unication, design of

the target in the Laser Mega Joule exp erimen tal device in the framew ork of Inertial Con�nemen t

F usion, problems in aeronautics where for acoustic problems, electromagnetic compatibilit y anal-

ysis, design of an tennas.... the industrial conception has to incorp orate no w Random mo deling

and uncertain t y managemen t). Finally he kno ws v ery w ell the state-of-the-art ab out most of the

n umerical metho ds in Computational Fluid Dynamics and he can pro vide v ery useful orien tations

for robust sim ulations of these problems.

F elix Klein Prize Winner's Lecture Monda y , July 14, 13:50-14:35, Ro om E-F

Passive Sensor Imaging Using Cr oss Corr elations of Noisy Signals

Abstract: In this talk w e consider the problem of estimating the Green's function of the w a v e

equation in an inhomogeneous medium. A new passiv e metho d using only am bien t noise has b een

recen tly prop osed. It is based on the prop ert y that the Green's function b et w een t w o sensors can

b e estimated from the cross correlation of am bien t noise recorded b y the sensors. Cross correlation

of noise records can b e used for geoph ysical imaging: the cross correlation con tains information

ab out the Green's function from whic h the tra v el time can b e obtained. The bac kground propa-

gation v elo cit y can then b e estimated from the tra v el times b et w een sensors in a net w ork co v ering

the region of in terest.

W e will discuss the theoretical conditions required to observ e the emergence of the Green's

function b et w een t w o sensors from the cross correlation of noise records. W e will sho w that

fourth-order cross correlations can also b e used with auxiliary sensors in order to enhance tra v el

time estimation in a scattering medium. W e will also discuss passiv e sensor imaging of re
ectors b y

suitably migrating the cross correlations. W e will sho w that re
ectors can b e imaged in a scattering

medium with passiv e sensor net w orks b y migrating suitable fourth-order cross correlations.

The talk will surv ey join t w ork with G. P apanicolaou (Stanford) and K. Solna (UC Irvine).
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