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LE GRAND PRIX EN SCIENCES MATHEMATIQUES 2021
(PRIX BOURSE DE LUXEMBOURG)

Le Grand Prix en sciences mathématiques 2021, encore appelé Prix Bourse DE LUXEMBOURG, du
nom de son sponsor, a été remis le samedi 13 novembre 2021 a 17h dans le cadre d’une séance
académique qui a eu lieu a la Chambre de Commerce du Luxembourg et ceci en présence de quelque
50 personnes parmi lesquelles se trouvaient notamment Monsieur MAURICE BAUER, Secrétaire général
de la Bourse de Luxembourg, le Professeur JENs KREISEL, vice-recteur de 1’Université du Luxembourg
et le Professeur JEaAN-MaRC SCHLENKER, doyen de la Faculté des Sciences, de la Technologie et de
Médecine de I’Université du Luxembourg.

Le lauréat du Grand Prix 2020 en sciences mathématiques était sélectionné par un jury
international comprenant le Professeur JEan CaLLiEz (Université de Lorraine), le Professeur JEAN-
Craupe DerNIAME (Université de Lorraine), le Professeur JEan-PauL Haton (Professeur de Lorraine),
le Professeur CLAUDE RoGer (Université Lyon I), le Professeur VoLobya Roustsov (Université
d’Angers) et le Professeur MicHEL Lepoux (Université de Toulouse). Le Grand Prix 2021 en
sciences mathématiques a été décerné au Professeur Dr ANTON THALMAIER, enseignant-chercheur a
I’Université du Luxembourg et ceci pour ’ensemble de ses travaux qui portent notamment sur les
probabilités a Iinterface de ’analyse mathématique et de la géométrie. Le professeur THALMAIER a
rejoint I’Université du Luxembourg en 2006 pour y enseigner et faire de la recherche scientifique.
Celle-ci lui a permis de publier plus de 65 articles dans des revues scientifiques internationales et de
donner plus de 120 conférences a travers le monde e.a. en Chine, Grande-Bretagne, USA, France
et Japon. Ensemble avec le Professeur MARTIN SCHLICHENMAIER, actuellement émérite, lauréat du
Grand Prix en sciences mathématiques de 2016, ANTON THALMAIER a beaucoup développé I’unité de
recherche en mathématiques a 1’Université du Luxembourg, unité qui a ét€¢ mise au point en 1974
dans le cadre du Centre Universitaire de Luxembourg, par le professeur JEAN-PAUL PIER, lui-méme
lauréat du prix en 2011.

Laudatio du lauréat par le Professeur MARTIN SCHLICHENMAIER

Ladies and Gentlemen,
dear ANTON,

it is a great pleasure for me to present Professor ANTON THALMAIER as the recipient of the Grand Prix
en Sciences Mathématiques of the Institut grand-ducal/Prix de la BOURSE DE LUXEMBOURG. ANTON
THALMAIER is a professor of Mathematics at the University of Luxembourg. More precisely, he is
professor of Stochastic Analysis and its Applications.

He is an internationally highly recognized expert in the field, with a lot of original research
contributions. ANTON THALMAIER is a dedicated teacher and mentor and is engaged in advancing the
development of sciences and their institutions in Luxembourg.

Let me start by recollecting some points from the scientific career of ANTON THALMAIER.
Born in 1953, he studied at the University of Regensburg, Germany. In 1989 he obtained his doctoral
degree there. After four years post-doc research at the University of Austin in Texas, USA, he
returned back to Europe, and hold several positions at different places here, namely in Regensburg,
Erlangen, Bonn, and in Evry, France. In 1999 ANTON THALMAIER habilitated at the University of
Bonn. In 2003 he joined the University of Poitiers in France as Maitre de Conférences. Finally, in
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2006, the University of Luxembourg could hire him on a vacant professor position in probability
theory. During the same time he had a competing offer from the University of Bielefeld in Germany.
Luckily, he declined it and came to Luxembourg. His profile is Stochastic Analysis also touching
applications in Finance and Geometry. With this profile and his experience he was a perfect match
for the newly founded university. Since 2020 he is Senior Professor at the university.

The research productivity of ANTON THALMAIER is immense. He has more than 65 peer-
reviewed publications in top mathematical journals, most of them are rather voluminous. Moreover,
he published three books. I only give the title of one of them which is Stochastic Calculus of
Variations in Mathematical Finance. It was written jointly with the late PAUL MaLLiaviN who was
one of the fathers of the research field. ANTON THALMAIER gave more than 100 talks on international
conferences and workshops. For sure he had much more invitations than he finally could accept.
These dissemination activities were and are still very important for showing that Luxembourg is
present in the international research landscape. One sign of his international recognition in the field
is also the fact that he was and still is member of numerous research evaluation committees and
scientific panels. ANTON THALMAIER has an impressive list of international collaborations around the
world. This was also an important point in the starting phase of the university. He invited his contacts
for joint research work to Luxembourg. The stay of the visitors had a very stimulating affect for the
university. I should mention in particular his good relations to Chinese universities. Unfortunately,
by the current pandemic situation, such visits are more or less blocked.

ANTON THALMAIER is a very productive mentor. Quite a number of young scientists joined
his research group, either as PhD students or as post-docs. His talks are excellent and attract a lot of
people. Hence, it is not a surprise that he was invited by other universities and research centers to
deliver a number of lecture courses on international summer or winter schools. He was successful in
attracting external research support, both on the national level, like in the frame of the FNR-OPEN
programme, and on the international level. Furthermore, he was involved in the organisation of
conferences, both here in Luxembourg and world-wide.

Moreover, responsibilities in Luxembourg were taken seriously by ANTON THALMAIER. He
engaged himself in an essential manner in making probability and statistics to a pillar in the research
and teaching at the university. The fact that the mathematics department of the university received
a lot of highly qualified applications for open professor positions in the field was for sure also due
to the presence of ANTON THALMAIER. This research direction has grown a lot in the meantime. Let
me just mention the names of the new professors in the broader field. The list is given in the order
of the time when they arrived: Grovannt PEccati, IvAN NoOURDIN, Y ANNICK BARAUD, MARK PODOLSKI,
and very recently CHrisTOPHE LEY. The latter was one of my first students in the bachelor programme
of the University of Luxembourg in 2003. Now, after some years abroad, CHrIsTOPHE LEY returned
back to Luxembourg.

The influence of ANTON THALMAIER on the teaching in the field was very important. For the
general Master in Mathematics he developed the study track Mathematical Finance.

In close contacts to the banks and the financial industry in Luxembourg he organized the
required internships for the students in this track. He was deputy study director responsible for the
track. Later, in recent years until his retirement in 2020, he became the responsible study director
for the complete master studies in mathematics. Now he is senior professor. To his duties as senior
professor belongs the development of international contacts with the universities in Far East.

Before I come to some more personal comments, I like to give some sketchy remarks
about the research field of ANToN THALMAIER. Recall that Stochastic Analysis is his research field.
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It is a basic tool in modern probability theory and stochastics. Typically, it deals with an infinite
dimensional setting. This is in contrast to elementary discrete probability. There, if for example one
tosses a dice, assuming that it is an ideal dice, one has 6 independent basic event for the value of the
toss, e.g. the numbers 1, 2, 3, 4, 5 and 6. Each of the numbers appears with the same probability 1/6.
With this information one is able, by rather elementary operations and calculations, to deduce the
probability of derived events. For example, if we ask what is the probability that the value of the toss
is above or equal to 5 we obtain 1/6+1/6=1/3, as this event is composed by the disjoint elementary
events 5 and 6. What happens if we have infinitely many elementary events, maybe even events
coming from an infinite dimensional space? Such situations are everywhere.

Examples appear in quantum physics. Let me give here another example. We start with the
real numbers and take the interval [0; 1] consisting of those real numbers which are bigger or equal
to zero but less or equal to 1. Assuming that we have a way or a device to choose a number from
this interval in a completely *"random” fashion every number will have the same probability to be
chosen. What is the probability that the chosen number will be a rational number, meaning that it is
the quotient of two integers? The answer is zero. But this does not mean that a rational number will
never be chosen. Of course, everything depends on the fact that choosing the number is completely
random. If one wants to incorporate that the manner of choosing is not really arbitrary then things
even become more involved. Usually, if human beings will give numbers which come to their mind
then not all real numbers, the elementary events, will have the same probabilities.

Only mathematics can make it precise how to deal with such situations. There is another
important concept in stochastic analysis. It is the time evolution of such systems. This is understood
by Stochastic Processes. Applications are abundant, as e.g. BROWNIAN motion, mathematical
finance, quantum physics, risk analysis, statistical mechanics, biology and ecology, and of course
also pandemic processes, like the recent Covid-19 pandemic. And here is one of the centers of the
mathematical research of ANTON THALMAIER.

His contributions very often have a geometric flavor, see for example Stochastic Analysis
on RiEMaNNIAN Manifolds. This geometric set-up is a natural frame for a lot of systems appearing in
applications. Partial differential equations encode the behavior of continuous systems. If time varies
they yield what mathematically is called a flow.

Methods of stochastic analysis, as studied and developed by ANTON THALMAIER, will
give deep insights into such systems. Some key notions in this respect are shape evolution in two
dimensions, and the Ricci flow and its relations to the classification theory of manifolds.

In this respect one has to mention PERELMAN’s solution of the PoINCARE conjecture (in three
dimensional space). It is based on the Riccr flow. Of course, one should not forget computational
finance and could add a lot of more examples.

As last part of this presentation I like to add some personal remarks. The first time when I
met ANTON was in 1988. Jointly with CHrisTOPHER DENINGER he organized the Arbeitsgemeinschafi
GEYER-HARDER at the Mathematisches Forschungsinstitut Oberwolfach (MFO). This was a one-week
event with the title Brownsche Bewegungen auf Riemannschen Mannigfaltigkeiten. You see already
his interests. I knew that later he went to France, like a lot of other young German mathematicians of
the same generation. During this time there were nearly no open professor positions in mathematics
available for them in Germany.

When in 2005 we had this opening in probability theory, I contacted him and suggested
that he should apply. First, he was hesitating. As I already said, he got at the same time an offer
from the University of Bielefeld. Maybe one of the reasons he finally came to Luxembourg was that
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Luxembourg is closer to Paris. But I am pretty sure that he realized that in Luxembourg he could
create something.

Dear ANToN, it was always a pleasure for me to have you as a colleague. Even if we did not
collaborate mathematically, we had the same goal, namely to set Luxembourg and its university on
the scientific landscape in mathematics. Here is a little side remark.

Later I realized there would have been a possible field of interaction: the shape evolution
in two dimensions. It is related to the Virasoro algebra which also shows up in Conformal Field
Theory, which is a topic belonging to my research interests. Indeed in preparation of this talk, I found
out that our collaboration distance is four. This index means how long is the shortest path between us
running over joint publications. In our case, let me start with myself. I have a joint paper with ALiCE
Fiacowskr from Hungary, she has a joint paper with YUrt NERETIN, from Russia and Austria, he has
one with HELENE AIRAULT from France, and finally you have a joint publication with her. Notice that
out of the three intermediate co-authors two are female.

Our personal interaction always took place in the late evenings at the different places
where the mathematics department was located, namely on Limpertsberg, then on Kirchberg and
now in Belval. I usually left the department around 9 or 10 in the evenings and you quite often re-
arrived again exactly at the same time to continue your work at the university. I always enjoyed the
chats with you, which we had around this time. The topics were about mathematics, about life in
Luxembourg, the latest gossips, and many more things. It is not a secret that none of the two of us
has ever been a fan of early morning meetings and teaching.

Dear ANTON,

you definitely deserve this prize and I congratulate you again. I wish you and your family all
the best for the years to come.

Compte-rendu par LucieN HOFFMANN

Cérémonie de remise du Grand Prix en Sciences Mathématiques

De gauche a droite : MM JEAN-MARC SCHLENKER, JENS KREISEL, LUCIEN HOFFMANN, MME
THALMAIER, MM THOMAS THALMAIAER, ANTON THALMAIER, PIERRE SECK, MAURICE BAUER
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