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1 EMS PrizesThe EMS prizes are awarded by the European Mathematial Soiety in reognition of distin-guished ontributions in Mathematis by young researhers not older than 35 years. The prizesare presented every four years at the European Congress of Mathematis.The EMS Prize Committee is appointed by the EMS and onsists of a number of reognizedmathematiians from a wide variety of �elds. The prizes were �rst awarded in Paris in 1992, fol-lowed by Budapest in 1996, Barelona in 2000, Stokholm in 2004. During 5ECM in Amsterdam,the prizes will be awarded on July 14, 2008. Eah prize winner will reeive 5,000 Euro.The prize money has been generously made available by the Duth Foundation Compositio Math-ematia.
EMS Prize Committee
Chair: Robert Tijdeman, LeidenAntonio Ambrosetti, TriesteAndrei Aleksandrovih Gonhar, MosowErwin Bolthausen, Z�urihSimon Kirwan Donaldson, LondonIgor Krihever, New YorkAnders Lindquist, StokholmVolker Mehrmann, BerlinJaroslav Ne�set�ril, PragueAleksander Pelzynski, WarsawMarie-Fran�oise Roy, RennesBernard Silverman, OxfordJan Philip Solovej, CopenhagenJuan Luis Vazquez, MadridBenjamin Weiss, Jerusalem

The names, itations and abstrats of the ten EMS Prize Winners are given on the next ten pages.Two of them, Artur Avila and Laure Saint-Raymond, were also seleted as invited speakers, bythe EMS Sienti� Committee.
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Artur AvilaFull name: Artur Avila Cordeiro de Melo, born: June 29, 1979; itizenship: Brazilian; Ph.D.:IMPA Rio de Janeiro, Brazil; presently: Clay Mathematis Institute, Paris 6, Frane and IMPA,Rio de Janeiro, Brazil.Artur Avila has obtained many important results in dynamial systems, espeially in the the-ory of iterated rational maps and the Teihm�uller geodesi ow. Several of them provide the �nalsolution to longstanding and major problems, for example: his proof with Lyubih that there arein�nitely renormalizable Julia sets in the quadrati family f(z) = z2+ with Hausdor� dimensionstritly less than 2, his proof with Jitomirskaya of the "ten Martini Conjeture" of B. Simon, hisproof with Viana of the Kontsevih-Zorih onjeture on sympliity of the Lyapunov spetrumfor the Teihm�uller geodesi ow, his proof with Forni that almost every interval exhange whihdoes not have the ombinatoris of a rotation is weakly mixing and his proof with Gou�ezel andYooz of exponential mixing for the Teihm�uller ow. He is internationally reognized as a leaderof researh in these areas.
Prize Winner's Leture Thursday, July 17, 10:30-11:15, Room B2Dynamis of quasiperiodi oyles and the spetrum of the almost Mathieu operatorAbstrat: The almost Mathieu operator H = H�;�;� : `2(Z) ! `2(Z) is given by(Hu)n = un+1 + un�1 + 2� os 2�(� + n�)un;where � (the oupling), � (the frequeny) and � (the phase) are parameters. Originally introduedand studied in the physis litterature, it turned out to also give rise to a rih mathematial theory,where algebra, analysis and dynamial systems interat. Among some key distinguishing features,we point out the presene of a remarkable symmetry (Aubry duality) between large and smallouplings, and a sharp phase transition at the self-dual point � = 1.We stress that there is also qualitative dependene with respet to the frequeny and thephase (related to their Diophantine properties), and whih makes it partiularly tough to ahievea desription of the whole parameter spae. Neverthless key natural questions (regarding thetopology and measure of the spetrum, but also the nature of the spetral measures) have reentlybeen fully addressed.We will disuss these and related questions whih foused the developments sine 1980, empha-sizing the onnetion with the dynamis of quasiperiodi oyles whih has played a fundamentalrole in the latest ontributions.
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Alexei BorodinBorn: June 25, 1975; itizenship Russian; Ph.D.: Univ. Pennsylvania, U.S.A. 2001; presently:CalTeh, Pasadena, U.S.A.Alexei Borodin has made substantial ontributions to the representation theory of "big" groups,to ombinatoris, interating partile systems and random matrix theory. A key observation ofBorodin and Olshanski in the representation theory of big groups is that the irreduible haratersfor the group are assoiated with stohasti point proesses. Borodin found a determinantal for-mula for the orrelation funtions of the so-alled generalized regular representation of the in�nitesymmetri group and, with Olshanski, also of the unitary group. A stunning onsequene of hiswork is one of the �rst proofs of a onjeture of Baik, Deift and Johansson in Combinatoris.In later work Borodin analyzed the irreduible harater assoiated with the generalized regularrepresentation. Borodin and his ollaborators also developed a radial new approah for analyzingtotally antisymmetri simple exlusion proesses. Equally remarkable is his work on isomonodromytransformations of linear systems of di�erene equations and his solution of a problem of Widomon the spetrum of some matrix. Borodin is a brillant mathematiian.
Prize Winner's Leture Monday, July 14, 13:00-13:45, Room E-FRandom surfaes in dimensions two, three, and fourAbstrat: The goal of the talk is to survey reent results on various lasses of random surfaeswith fous on their asymptoti behavior. Examples inlude random partitions, driven interatingpartile systems, and random tilings. No preliminary knowledge of the material will be assumed.
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Ben GreenFull name: Ben Joseph Green, born: February 27, 1977; itizenship: British; Ph.D.: Univer-sity of Cambridge, 2002; presently University of Cambridge, England.Ben Green is best known for his elebrated result with Terene Tao that there exist arbitrar-ily long arithmeti progressions of primes. Some basi ideas for the proof an already be foundin the earlier work of Green. Therein he proved that every relative dense subset of the primesontains an arithmeti progression of length 3. In another paper he improved a result of Bour-gain on the sumset of two dense subsets of an interval. Where Bourgain obtained a lower bound1/3 in the exponent and Ruzsa an upper bound 2/3, Green got a lower bound 1/2. One of theessential steps in the proof of the famous result with Tao is the disovery by Green that the workof Goldston and Yildirim on short intervals between primes provided preisely the "random-like"superset of the primes that they needed. After their proof Green and Tao have ontinued theirinvestigations. This has allowed them to give an asymptoti for how many progressions of length4 there are in the primes up to N . By now Green has a string of highly impressive results.
Prize Winner's Leture Wednesday, July 16, 10:30-11:15, Room E-FPatterns of primesAbstrat: I shall talk about joint work with Terene Tao on on�gurations of prime numbers. Inpartiular I shall talk about the ideas required to obtain an asymptoti for the number of 4-termarithmeti progressions of primes p1 < p2 < p3 < p4 � N . I shall also disuss progress towards amuh more general result on patterns of primes.
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Olga HoltzName: Olga V. Holtz; born: August 19, 1973; itizenship: Russian; Ph.D.: University of Wisonsin-Madison, 2000; presently: Tehnishe Universit�at Berlin, Germany, and University of California-Berkeley, U.S.A.Olga Holtz has made substantial ontributions to several mathematial areas inluding algebra, nu-merial linear algebra, approximation theory, theoretial omputer siene and numerial analysis.Some of these are spetaular results suh as the proof of the Newton inequalities for M -matries,the fundamental work on aurately evaluating polynomials in �nite arithmeti and the proofthat all group theory based fast matrix multipliation methods are numerially stable. These arenot only very strong results in theoretial omputer siene that may have a fundamental impaton omputational methods of the oming years, but they also required very deep mathematialtheory in the ontext of �nite group theory. Her new work on zonotopal algebra is a substantialontribution to ombinatorial ommutative algebra. Olga Holtz is a mathematiian who trulytransends the traditional boundaries of applied versus pure mathematis.
Prize Winner's Leture Monday, July 14, 13:50-14:35, Room C-DComplexity and stability of linear problemsAbstrat: Applied mathematis relies on linearization as its main tool to solve various problems,be they ODEs, PDEs, integral equations, optimization problems, or statistial data analysis. Thelinearized problems are subsequently handled by numerial linear algebra algorithms, whose om-plexity (running time) and numerial stability (performane under omputational error) are thusof importane for all applied mathematis.The talk will o�er an introdution and overview of the theoretial framework for omplexityand error analysis of numerial linear algorithms. From the relevant work of Gauss to the mostreent results onneting omplexity and stability of matrix-matrix multipliation, this area hasdeep onnetions with pure mathematis, inluding group and ring theory, tensor analysis, andalgebrai geometry. The intent of the speaker is to highlight these beautiful onnetions and todisuss future hallenges.

6



Bo'az KlartagBorn: April 25, 1978; itizenship: Israeli; Ph.D.: Tel-Aviv University, 2004; presently: ClayMathematis Institute, Prineton University, U.S.A.Bo'az Klartag's main ahievements are in Asymptoti Geometri Analysis. He has solved a num-ber of long standing problems in this �eld. He broke the reord on the minimum number ofsymmetrization steps of onvex bodies required to transform them into near balls, thereby solvingproblems posed by Hadwiger and Bourgain-Lindenstrauss-Milman. He solved a sliing problemposed by Bourgain 20 years ago, exhibiting novel ideologial and tehnial ideas. This work hasa strong impat on Funtional Analysis. He proved a entral limit theorem for onvex bodies, abeautiful result bringing, in a novel way ideas of Convex Geometry into Probability Theory. WithFe�ermann he solved a fundamental problem on optimal extrapolation of smooth funtions. Bo'azKlartag is a surprisingly produtive young mathematiian who has sueeded, in a very shorttime, to make breakthroughs in a number of di�erent diretions of major signi�ane in modernanalysis.
Prize Winner's Leture Thursday, July 17, 10:30-11:15, Room C-DHigh-dimensional distributions with onvexity propertiesAbstrat: We review reent advanes in our understanding of probability measures with geo-metri harateristis on Rn, for large n. These advanes inlude the entral limit theorem foronvex sets, aording to whih the uniform measure on a high-dimensional onvex body hasmarginals that are approximately gaussian.
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Alexander KuznetsovBorn: November 1, 1973; itizenship: Russian; Ph.D.: Mosow State University, 1998; presently:Steklov Mathematial Institute, Mosow, Russia.Kuznetsov has made fundamental ontributions to birational projetive geometry, representationtheory, mathematial physis, homologial algebra, and non-ommutative geometry. A trademarkof his work is the blend of his ground-breaking ideas and tehnial sophistiation. His work on bira-tional projetive geometry inludes theories of homologial Lefshetz deompositions, homologialprojetive duality and ategorial resolutions of singularities. Kuznetsov boldly and innovativelyombines several ideas ranging from very lassial algebrai geometry suh as Mori's MinimalModel Program to suh hot topis as Kontsevih's Homologial Mirror Symmetry Program. Histehniques an be used in situations where the onventional onstrutions do not apply and thusextend the range of birational projetive geometry onsiderably. Kuznetsov's work is a greatsoure of inspiration.
Prize Winner's Leture Monday, July 14, 15:55-16:40, room C-DDerived ategories and rationality of ubi fourfoldsAbstrat: I will desribe the struture of the derived ategory of oherent sheaves on a 4-dimensional ubi hypersurfae and disuss an approah to the rationality problem. I will proposea onjetural riterion of rationality of a ubi fourfold in terms of its derived ategory and desribeseveral examples.
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Assaf NaorBorn: May 7, 1975; itizenship: Czeh/Israeli; Ph.D.: Hebrew University, Jerusalem, Israel;presently Courant Institute, New York, U.S.A.Assaf Naor has made ground-breaking ontributions to three mathematial �elds: funtional anal-ysis, the theory of algorithms and ombinatoris. Naor is the leading arhitet of the moderntheory of non-linear funtional analysis: a theory that has taken o� in reent years and has be-ome an essential tool in mathematial omputer siene. Among other things, Naor and a varietyof ollaborators disovered an unpredited threshold phenomenon in the non-linear Dvoretzky The-orem, found a non-linear analogue of the otype invariant and proved a sophistiated non-linearanalogue of the elebrated Maurey-Pisier Theorem. Naor's work has led to essentially optimalembeddings of �nite subsets of L1 into Hilbert spae and thene, the best available polynomialtime approximation algorithm to ompute the sparsest ut in a network with several ommodi-ties. Assaf Naor's versatility, originality and tehnial power are overwhelming and his work hasa profound inuene on funtional analysis and mathematial omputer siene.
Prize Winner's Leture Thursday, July 17, 11:20-12:05, Room C-DThe story of the Sparsest Cut problemAbstrat: In the past deade methods from Riemannian geometry and Banah spae theoryhave beome a entral tool in the design and analysis of approximation algorithms for a widerange of NP hard problems. In the reverse diretion, problems and methods from theoretialomputer siene have reently led to solutions of long standing problems in metri geometry.This talk will illustrate the onnetion between these �elds through the example of the SparsestCut problem. This problem asks for a polynomial time algorithm whih omputes the Cheegeronstant of a given �nite graph. The Sparsest Cut problem is known to be NP hard, but it isof great interest to devise eÆient algorithms whih ompute the Cheeger onstant up to a smallmultipliative error. We will show how a simple linear programming formulation of this problemleads to a question on bi-Lipshitz embeddings of �nite metri spaes into L1, whih has beensolved by Bourgain in 1986.We will then proeed to study a quadrati variant of this approah whih leads to the bestknown approximation algorithm for the Sparsest Cut problem. The investigation of this "semidef-inite relaxation" leads to deliate questions in metri geometry and isoperimetry, in whih thegeometry of the Heisenberg group plays an unexpeted role.
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Laure Saint-RaymondBorn: August 4, 1975, itizenship: Frenh; Ph.D.: Paris VII, Frane, 2000; presently: ENSParis, Frane.Laure Saint-Raymond is well known for her outstanding results on nonlinear partial di�eren-tial equations in the dynamis of gases and plasmas and also in uid dynamis. Her most strikingwork onerns the study of the hydrodynami limits of the equation of Boltzmann in the kinetitheory of gases, where she answered a question posed by Riemann within the framework of his 6thproblem. Reently, in ollaboration with I. Gallagher, she aims at understanding the equationsof rotating uids within the limit where the number of Rossby tends to 0. They have alreadyobtained surprising results in this diretion. At 32 years, Laure Saint-Raymond is at the originof several outstanding and diÆult results in the �eld of nonlinear partial di�erential equations ofmathematial physis. She is one of the most brilliant young mathematiians in her generation.
Prize Winner's Leture Monday, July 14, 13:00-13:45, Room C-DSome results about the sixth problem of HilbertAbstrat: The aim of this leture is to present some mathematial results desribing the tran-sition from kineti theory, and more preisely from the Boltzmann equation for perfet gases tohydrodynamis. Di�erent uid asymptotis will be investigated, starting always from solutionsof the Boltzmann equation whih are only assumed to satisfy the estimates oming from physis,namely some bounds on mass, energy and entropy.We will introdue some tools for the derivation of these hydrodynami limits. We will �rstomment on the entropy inequality whih provides uniform a priori estimates on the distribution(depending on the saling to be onsidered). We will then explain how these bounds, espeially thaton the entropy dissipation, allow to ontrol the relaxation mehanism towards loal thermodynamiequilibrium. We will �nally study the balane between that relaxation proess due to ollisions,and the other important physial mehanism, namely the free transport : in visous regimes theglobal struture of the saled Boltzmann equation is atually of hypoellipti type, and one anexhibit some regularizing e�et of the free transport.The inompressible Navier-Stokes limit is the only hydrodynami asymptotis for whih weare able to implement all these tools and for whih an optimal onvergene result is known. By\optimal", we mean that this onvergene result holds globally in time, does not require anyassumption neither on the initial veloity pro�le nor on the initial thermodynami �elds, and thatit takes into aount boundary onditions, and desribes their limiting form.The state of the art about the inompressible Euler limit is not so omplete. Due to the lakof regularity estimates in invisid regimes, the onvergene results desribing the inompressibleEuler asymptotis of the Boltzmann equation require in partiular some additional regularityassumptions on the solution to the target equations.
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Agata SmoktunowizBorn: Otober 12, 1973; itizenship: Polish; Ph.D.: PAN, Warsaw, Poland; presently: Uni-versity of Edinburgh, Sotland and Institute of Mathematis of the Polish Aademy of Sienes.Agata Smoktunowiz has solved a number of outstanding problems in nonommutative algebra.She has made the �rst signi�ant progress for deades on some fundamental problems onerningnil rings. The most spetaular of these results is the onstrution, over any ountable �eld, of asimple nil algebra. This solves a famous problem of Levitsky, Jaobson and later Kaplansky fromaround 1970. This work is a tehnial tour-de-fore. Other outstanding problems she has solvedinlude an answer to a problem about polynomial rings over nil rings �rst asked by Amitsur in1971, the proof of the Artin-Sta�ord Gap Theorem for graded domains, and the �rst examples of�nitely generated nil, but not nilpotent algebras with polynomially bounded growth. In all herwork, Smoktunowiz has introdued novel tehniques and onstrutions and she displays a greatability to deal with long, diÆult and tehnially demanding alulations.
Prize Winner's Leture Tuesday, July 15, 10:30-11:15, Room E-FOn some open questions in nonommutative ring theoryAbstrat: The aim of this talk is to analyse the diversity of some important lasses of in�nite-dimensional algebras with respet to their properties and their onnetions with other branhesof mathematis. All the mentioned algebras are nonommutative and assoiative. The �rst partof the talk will fous on in�nite-dimensional algebrai algebras, Golod-Shafarevih algebras, al-gebras with many generi relations and the Jaobson radial algebras. Some onnetions withombinatorial group theory and Lie algebras will be mentioned. In the middle part of the talk Iwill onentrate on growth properties of algebras and onnetions with the nonommutative alge-brai geometry. In the last part of the leture I will mention some long-standing open questions inthe general ring theory, suh as Kurosh problem for domains, Koethes onjeture, Aniks onje-ture for quadrati algebras, Latyshevs question on �nitely generated division rings and Amitsursonjeture on �nitely presented algebras. Some reent open questions on growth of algebras alsowill be disussed.
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C�edri VillaniBorn: Otober 5, 1973; itizenship: Frenh; Ph.D.: ENS, Paris, Frane, 1998; presently: ENSLyon, Frane.C�edri Villani has ontributed to the theory of non-equilibrium statistial mehanis, in par-tiular in onnetion with the Boltzmann equation and the Landau equation in plasma physis.He proved the Cerignani onjeture and obtained with Desvillettes the �rst onvergene resultto a global gaussian equilibrium for the Boltzmann equation without any smallness assumption.A seond omponent of Villani's work is at a rosspoint between probability, funtional analy-sis, partial di�erential equations, di�erential and Riemannian geometries. With Otto he studiedthe link between di�usion equations, Talagrand inequalities and logarithmi Sobolev inequalities.More reently, Lott and Villani obtained a new haraterization of Riemannian manifolds withbounded Rii urvature from below, in terms of onvexity of the Boltzmann entropy with respetto optimal transportation (Monge-Kantorovih-Wasserstein) metris. By his way of looking atproblems Villani has inspired many.
Prize Winner's Leture Monday, July 14, 15:05-15:50, Room C-DOptimal transport and Riemannian geometry: Monge meets RiemannAbstrat: The theory of optimal transport of measures, whih has traditionally developed it-self as a branh of probability theory and alulus of variations, has during the past two deadesonsiderably expanded to reah new territories suh as the theory of dynamial systems, partialdi�erential equations, uid mehanis and Riemannian geometry. In this talk I shall fous onreent advanes about the links between optimal transport and Riemann urvature, fousing onRii urvature and some nonloal variants of setional urvature.
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2 Felix Klein PrizeThe Felix Klein Prize has been established by the European Mathematial Soiety and the en-dowing organization: the Institute for Industrial Mathematis in Kaiserslautern. It is awarded toa young sientist or a small group of young sientists (normally under the age of 38) for using so-phistiated methods to give an outstanding solution to a onrete and diÆult industrial problem,whih meets with the omplete satisfation of industry. The Prize is presented every four years atthe European Congresses of Mathematis. The prize ommittee onsists of six members appointedby agreement of the EMS and the Institute for Industrial Mathematis in Kaiserslautern. The�rst prize was presented at 3em in Barelona to David C. Dobson. During 4em in Stokholm,no Felix Klein Prize was awarded. The seond Felix Klein Prize will be presented during 5em inAmsterdam to Josselin Garnier. It arries a monetary award of 5,000 Euros.
Felix Klein Prize Committee

Chair: Yvon Maday, ParisLouis Bonilla, MadridWilli J�ager, HeidelbergAxel Klar, KaiserslauternArjen Lenstra, LausanneHelmut Neunzert, Kaiserslautern

Josselin GarnierBorn: June 18, 1971; itizenship: Frenh; Ph.D.: �Eole Polytehnique, 1996; presently: Uni-versit�e Paris 7.Josselin Garnier was appointed assoiate Professor in Mathematis in Toulouse at the (remarkablyyoung) age of 30, and he joined the Universit�e Paris Diderot (Paris 7) in 2005, where he beamea full professor in 2007. He is aÆliated to the Laboratoire de Probabilit�es et Mod�eles Al�eatoiresand the Laboratoire Jaques Louis Lions. He is also a sienti� onsultant at the Nulear En-ergy Ageny (CEA), he has a number of researh ontrats with many teams of CEA, with theFrenh Eletri Company (EDF), and with the European Aeronauti Defene and Spae ompany(EADS). In 2006, he has been one of the organizers (with Guillaume Bal and Didier Luor) ofthe CERMRACS summer ativity of SMAI that aims at promoting the ollaboration betweenaademi and industrial mathematiians on dediated problems.His researh is at the interfae of stohastis and applied analysis, and the �elds of appliationsare mainly in optis, wave propagation and plasma physis. He is a leading sientist dealing withprobabilisti aspets in the framework of partial di�erential equations and he has shown his abilityto apply powerful theoretial tools to deal with real industrial problems.Josselin Garnier has both an impressive aademi urriulum (wave propagation in randommedium where a reent breakthrough is the analysis of time reversal of the wave when the mediumis randomly layered, �rst proof of the existene of solitons in random media with qualitative and
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quantitative information, analysis of Bose-Einstein ondensates...) where he has published nu-merous high level publiations in international sienti� journals both in the mathematial areaand in applied physis area but he is also deeply involved in real appliations (new tehniques inimaging for the detetion of buried objets, teleommuniation for omparison of signal-to-noiseratio and signal-to-interferene ratio for various protools in wireless ommuniation, design ofthe target in the Laser Mega Joule experimental devie in the framework of Inertial Con�nementFusion, problems in aeronautis where for aousti problems, eletromagneti ompatibility anal-ysis, design of antennas.... the industrial oneption has to inorporate now Random modelingand unertainty management). Finally he knows very well the state-of-the-art about most of thenumerial methods in Computational Fluid Dynamis and he an provide very useful orientationsfor robust simulations of these problems.
Felix Klein Prize Winner's Leture Monday, July 14, 13:50-14:35, Room E-FPassive Sensor Imaging Using Cross Correlations of Noisy SignalsAbstrat: In this talk we onsider the problem of estimating the Green's funtion of the waveequation in an inhomogeneous medium. A new passive method using only ambient noise has beenreently proposed. It is based on the property that the Green's funtion between two sensors anbe estimated from the ross orrelation of ambient noise reorded by the sensors. Cross orrelationof noise reords an be used for geophysial imaging: the ross orrelation ontains informationabout the Green's funtion from whih the travel time an be obtained. The bakground propa-gation veloity an then be estimated from the travel times between sensors in a network overingthe region of interest.We will disuss the theoretial onditions required to observe the emergene of the Green'sfuntion between two sensors from the ross orrelation of noise reords. We will show thatfourth-order ross orrelations an also be used with auxiliary sensors in order to enhane traveltime estimation in a sattering medium. We will also disuss passive sensor imaging of reetors bysuitably migrating the ross orrelations. We will show that reetors an be imaged in a satteringmedium with passive sensor networks by migrating suitable fourth-order ross orrelations.The talk will survey joint work with G. Papaniolaou (Stanford) and K. Solna (UC Irvine).
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