General Mathematics Seminar
of the
University of Luxembourg
in cooperation with the
Luxembourg Mathematical Society
January, 2015

Tuesday, January 13, 2015 at 17.00

Campus Kirchberg, Room B02

Prof. Valentin Ovsienko
(CNRS Reims)

Coxeter’s frieze patterns, commuting difference operators and moduli
spaces
Abstract: Frieze patterns are a beautiful invention of Coxeter (1970). This notion is
related to different subjects of algebra, combinatorics and number theory. Coxeter’s
friezes are back in fashion today because of their relation to a new combinatorial
theory called cluster algebras. This talk is an elementary introduction. The notion
of frieze patterns will be explained, as well as their relation to linear difference
operators and moduli spaces of algebraic curves.

General Mathematics Seminar
of the
University of Luxembourg
in cooperation with the
Luxembourg Mathematical Society
January, 2015

Tuesday, January 20, 2015 at 17.00

Campus Kirchberg, Room B02

Prof. Patrizia Vitale
(University of Naples)

Symplectic realizations of star products in Noncommutative Geometry
Abstract: I shall briefly motivate the interest of Noncommutative Geometry for
physics. Then I will review the NC algebra associated to the Moyal product and
derive a family of star products of Lie algebra type which can be obtained as
suitable reductions of the Moyal product.

General Mathematics Seminar
of the
University of Luxembourg
in cooperation with the
Luxembourg Mathematical Society
February, 2015

Tuesday, February 24, 2015 at 17.00

Campus Kirchberg, Room B02

Prof. Martin Bordemann
(Laboratoire de Mathématiques, Informatique et Applications,
Université de Haute Alsace)

Leibniz algebras: deformation quantization and some integration
Abstract: Leibniz algebras (designed by Blokh and Loday) form a category of
nonassociative algebras being in a sense “nonantisymmetric Lie algebras”. In 2013,
Dherin and Wagemann have constructed a star-product on the dual of a finitedimensional Leibniz algebra in analogy to Gutt’s star-product (1983) on the dual
of a finite-dimensional Lie algebra. In our work with Wagemann et al. we construct
a rack bialgebra explaining and making explicit this star-product in analogy of the
universal enveloping algebra of a Lie algebra. Moreover, we adress the notorious
(and still open) “coquecigrue problem” of finding an integration functor for Leibniz
algebras “restricting” to the usual Lie III integration functor for Lie algebras (into
connected, simply connected Lie groups): for the subcategory of left and right
Leibniz algebras recently discussed by Benayadi the construction is possible (joint
work with Benayadi), and we discuss some features of the general case.

General Mathematics Seminar
of the
University of Luxembourg
in cooperation with the
Luxembourg Mathematical Society
March, 2015

Monday, March 31, 2015 at 17.00

Campus Kirchberg, Room B02

Prof. Angela Pasquale
(Université de Lorraine, Metz)

Dual pairs, intertwining distributions and orbital integrals.
Abstract: For a given reductive dual pair (G, G), we present an analogue of Weyl’s
integral formula on the corresponding symplectic space. Such a formula is motivated by the study of the regularity properties of certain tempered distributions,
called intertwining distributions, which are associated with the irreducible admissible representations occurring in the Howe’s duality correspondence for (G, G).
This talk is based on a joint work with Mark McKee and Tomasz Przebinda.

Mathematics Colloquium
—————————

of the University of Luxembourg

—————————

—————————————————————————
in cooperation with the
Luxembourg Mathematical Society

Monday 20 April 2015, at 4 pm

Campus Kirchberg, Room A02

Prof. Yuri Manin
Max Planck Institute for Mathematics,
Bonn

Big Bang, Blow Up, and Modular Curves: Algebraic Geometry in Cosmology
Based upon our joint work with M. Marcolli, I will introduce some algebraic geometric models in
cosmology related to the “boundaries” of space-time: Big Bang, Mixmaster Universe, and Roger Penrose’s
crossovers between aeons. We suggest to model the kinematics of Big Bang using the algebraic geometric
(or analytic) blow up of a point x. This creates a boundary which consists of the projective space of tangent
directions to x and possibly of the light cone of x. We argue that time on the boundary undergoes the
Wick rotation and becomes purely imaginary. The Mixmaster (Bianchi IX) model of the early history of the
universe is neatly explained in this picture by postulating that the reverse Wick rotation follows a hyperbolic
geodesic connecting imaginary time axis to the real one. Roger Penrose’s idea to see the Big Bang as a sign
of crossover from “the end of the previous aeon” of the expanding and cooling Universe to the “beginning
of the next aeon” is interpreted as an identification of a natural boundary of Minkowski space at infinity
with the Bing Bang boundary.
Yuri Ivanovich Manin received his bachelor’s degree from Moscow State University in 1958, and his PhD degree
in 1960 from the Steklov Institute. In 1965, he was appointed Professor of Algebra at Moscow State University.
He visited Columbia University (1991-92), the Massachusetts Institute of Technology (1992-93) and then became a
director of the Max Planck Institute für Mathematik in Bonn in 1993 (emeritus since 2005).
The breadth of Manin’s contributions to mathematics is quite remarkable. He has written seminal papers on
algebraic geometry, number theory, mathematical physics, differential equations, the arithmetic of rational surfaces,
noncommutative algebraic geometry, mathematical logic, quantum information, etc.
Manin has received many honours for his outstanding mathematical contributions. These include the Moscow
Mathematical Society Award (1963), the Lenin Prize (1967), the Dutch Mathematical Society Brouwer Gold Medal
(1987), the Frederic Esser Nemmers Prize (1994), the Rolf Schock Prize (1999), the King Faisal Prize for Mathematics (2002), the Georg Cantor Medal of the German Mathematical Society (2002), Great Cross of Merit with
Star, Germany (2008), the Bolyai Prize of the Hungarian Academy of Sciences (2010).
Coordinator: Stéphane Korvers
RMATH contact: Sergei Merkulov

General Mathematics Seminar
———————

of the University of Luxembourg

———————

—————————————————————————————

in cooperation with the
Luxembourg Mathematical Society

Tuesday 28 April 2015, at 4 pm

Campus Kirchberg, Room B02

Mauro Porta
Université Paris Diderot
Higher analytic stacks and GAGA theorems
I will survey a recent joint work with T. Y. Yu (preprint availabe at arXiv 1412.5166). After a short
review of the concept of geometric higher stack, I will explain how this notion can be translated in analytic
geometry. Here “analytic” means both complex-analytic and rigid-analytic. I will introduce the notion of
proper morphism between such objects and prove a generalisation of Grauert – Remmert finiteness theorem
for proper higher direct images. As an application, I will deduce GAGA theorems for higher stacks.

Coordinator: Stéphane Korvers
RMATH contact: François Petit
Pierre Schapira

General Mathematics Seminar
———————

of the University of Luxembourg

———————

—————————————————————————————

in cooperation with the
Luxembourg Mathematical Society

Tuesday 19 May 2015, at 4 pm

Campus Kirchberg, Room B02

Prof. Pierre Lecomte
Université de Liège
From 423 to affine regular polygonal lines
423, exercise 423 more precisely, is proposed in the issue 26 of Losanges, the journal of the Association
of French speaking Belgian Teachers of Mathematics, the SBPMef. The exercise is elementary and, in a
sense, trivial: it asks to find the possible values of xyz where the real numbers x, y, z are such that
x+

1
1
1
=y+ =z+ .
y
z
x

However this equation and its obvious generalizations hide some jewels in their solutions and their symmetries, among which the theorem of Ceva, of Menelaus, the Steiner’s ellipse, Tchebichev’s polynomials, ...
Moreover, the solutions of these equations can all be constructed geometrically using affine regular polygonal lines. These lines generalize to affine spaces the notion of regular polygones of euclidian spaces. After
having revealed the jewels hidden in the equations, the affine regular polygonal lines will be briefly studied
before to apply them to 423 and its generalizations.
The material presented during the talk is partially covered in a paper to appear in the issue 28 of
Losanges. It is also detailed in a series of posts on the author’s blog.

Coordinator & RMATH contact: Stéphane Korvers

General Mathematics Seminar
———————

of the University of Luxembourg

———————

—————————————————————————————

in cooperation with the
Luxembourg Mathematical Society

Tuesday 26 May 2015, at 4 pm

Campus Kirchberg, Room B02

Owen Gwilliam
Max Planck Institute for Mathematics, Bonn
L∞ spaces and nonlinear sigma models
Kevin Costello introduced a version of derived differential geometry in order to construct the quantization
of a nonlinear sigma model. In this talk, I will explain the basic ideas and motivating examples of this
formalism. Given time, I will outline applications of this formalism in field theory, such as the construction
of the topological B-model.

Coordinator: Stéphane Korvers
RMATH contact: Norbert Poncin

Mathematics Colloquium
—————————

of the University of Luxembourg

—————————

—————————————————————————
in cooperation with the
Luxembourg Mathematical Society

Thursday 18 June 2015, at 5 pm

Campus Kirchberg, Room A02

Prof. Bas Edixhoven
Universiteit Leiden, The Netherlands
Bas Edixhoven studied mathematics and physics in
Utrecht with the original aim of becoming a
theoretical physicist. But he didn’t like
experimentation and the way mathematics was
handled in the physics courses. On the other hand,
he got acquainted with other subjects like Galois
theory that he liked better. In 1985 he finished his
mathematics studies with a thesis on elliptic curves
and modular curves, the tools Andrew Wiles was
going to use in the proof of Fermat’s Last Theorem
in 1993. In 1989 Edixhoven received his PhD from
the University of Utrecht in the area of arithmetic
geometry, a combination of algebra, number theory
and geometry. He had become a specialist on
modular curves and was attracted to Berkeley for
two years as an assistant professor, before taking up
a research position in Utrecht for one year. On invitation he applied for a full professorship in Rennes
(France), which he obtained. Ten years later he returned to the Netherlands to become a full professor in
geometry at the University of Leiden. His research area now also comprises complexity questions for
computational problems. An example result obtained in collaboration with Jean-Marc Couveignes, Robin
de Jong, Franz Merkl and Peter Bruin is that in even dimensions, the number of lattice points with a
given distance from the origin can be computed in polynomial time if the square of the distance is given in
factorised form.

Some elliptic curves from the real world
Elliptic curves are very important in my work in number theory and arithmetic geometry, and so it makes
me happy to encounter them as well in other areas of mathematics, and even outside mathematics.
In this non-technical lecture I will give a few examples of elliptic curves showing up in plane geometry
(Poncelet), in Escher’s “Print Gallery” (de Smit and Lenstra), in classical mechanics (Euler), and in the
Guggenheim museum in Bilbao (minimal art by Richard Serra). The first three examples are well known,
but the last one appears to be new.
RMATH contact: Gabor Wiese
Coordinator: Stéphane Korvers

Mathematics Colloquium
—————————

of the University of Luxembourg

—————————

—————————————————————————
in cooperation with the
Luxembourg Mathematical Society

Tuesday 14 July 2015, at 5 pm

Campus Kirchberg, Salle des conseils

Prof. Francis Bonahon
University of Southern California, USA

Francis Bonahon obtained his
PhD in 1979 at Université
Paris-Sud (Orsay) where he
became a CNRS researcher. In
1986 he moved to the University
of Southern California, where he
has been professor even since. He
has made seminal contributions
to several important areas of
mathematics, in particular
hyperbolic geometry and
3-dimensional topology.

Kauffman brackets on surfaces
The classical Kauffman bracket, very closely related to the Jones polynomial, is one of the invariants
that mathematicians use to prove that two knotted strings cannot be deformed to each other. Witten’s
interpretation of the Jones polynomial in the framework of a topological quantum field theory leads to a
generalization of Kauffman brackets to knots drawn on a surface. However, there is a new feature: there
are many different Kauffman brackets on surfaces, and in particular many more than the original WittenReshetikhin-Turaev example. I will discuss invariants of these generalized Kauffman brackets, and partial
classification results. This is joint work with Helen Wong.
RMATH contact: Jean-Marc Schlenker
Coordinator: Stéphane Korvers

General Mathematics Seminar
———————

of the University of Luxembourg

———————

—————————————————————————————

in cooperation with the
Luxembourg Mathematical Society

Tuesday 22 September 2015, at 4 pm

Campus Kirchberg, Room B02

Prof. Dr. Joel Fine
Université libre de Bruxelles, Belgium
Projective embeddings, Kähler metrics and quantisation
I will describe two problems which at first sight seem unrelated. The first is to find a "best" complex
submanifold of complex projective space which is equivalent under GL (n, C) to a given initial one. The
other problem is to find a "best" Kähler metric on a given Kähler manifold. The passage between the two
problems is given by geometric quantisation. This enables one to prove results in both contexts, some of
which I will describe. I will endeavour to explain all the necessary definitions, making as few assumptions
as possible on the common background of the audience.

Coordinator: Stéphane Korvers
RMATH contact: Martin Schlichenmaier

General Mathematics Seminar
———————

of the University of Luxembourg

———————

—————————————————————————————

in cooperation with the
Luxembourg Mathematical Society

Tuesday 29 September 2015, at 4 pm

Campus Kirchberg, Room B02

Dr. Giulio Codogni
University of Rome III & University of Pavia
Riemann surfaces, periods and Schottky problem
This seminar is an expository talk about some classical topics in algebraic geometry. Riemann surfaces
are compact complex manifolds of dimension one; they can be studied both from an algebraic and an
analytic point of view. The moduli space of Riemann surfaces is an algebraic variety which parametrizes
isomorphism classes of Riemann surfaces, it is one of the most-studied objects in algebraic geometry. Periods
are the ancestors of Hodge structures; they are used for studying both Riemann surfaces on their own and
the moduli space. Roughly speaking, the periods of a holomorphic differential form are the values that
its integral attains along closed cycles. The Schottky problem is about finding a characterization of the
possible periods of holomorphic forms on Riemann surfaces. If time permits, I will state some new results
about the Schottky problem obtained jointly with N. Shepherd-Barron.

Coordinator: Stéphane Korvers
RMATH contact: Stephen Kwok

General Mathematics Seminar
———————

of the University of Luxembourg

———————

—————————————————————————————

in cooperation with the
Luxembourg Mathematical Society

Monday 26 October 2015, at 4 pm

Campus Kirchberg, Room B23

Dr. Artem Pulemotov
The University of Queensland, Australia
The prescribed Ricci curvature problem on homogeneous spaces
We will discuss the problem of recovering the "shape" of a Riemannian manifold M from its Ricci curvature.
After reviewing the relevant background and the history of the subject, we will focus on the case where M
is a homogeneous space for a compact Lie group.

Coordinator: Stéphane Korvers
RMATH contact: Anton Thalmaier

General Mathematics Seminar
———————

of the University of Luxembourg

———————

—————————————————————————————

in cooperation with the
Luxembourg Mathematical Society

Tuesday 27 October 2015, at 4 pm

Campus Kirchberg, Room B02

Prof. Dr. Pascal Lambrechts
Université catholique de Louvain, Belgium
From Smale’s eversion of the sphere to the topology of spaces of knots
A celebrated theorem of Smale states that it is possible to "turn the sphere inside out" in the 3-dimensional
euclidean space through a family of immersions. I will explain the key idea of its proof (which is not
an explicit construction of this "eversion"). An older theorem of Whithney-Graustein states that on the
contrary it is not possible to turn the circle inside-out in the plane, and the obstruction for this is the degree
of a self map of the circle, which is a fundamental topological invariant ubiquitous in mathematics. The
degree invariant was already used by Gauss to prove that some links (i.e. embeddings of two circle in the
3-dimensional space) are not equivalent. This degree invariant was widely generalized by Kontsevich to
construct a universal family of invariants of knots called Kontsevich integrals. Using a generalization of
Smale’s argument by Goodwillie, it appears that these Kontsevich’s integrals capture the topology of spaces
of high codimensional knots.

Coordinator & RMATH contact: Stéphane Korvers

General Mathematics Seminar
———————

of the University of Luxembourg

———————

—————————————————————————————

in cooperation with the
Luxembourg Mathematical Society

Tuesday 3 November 2015, at 4 pm

Campus Kirchberg, Room B02

Dr. Luca Fabrizio Di Cerbo
Max Planck Institute for Mathematics, Bonn, Germany
Fundamental group and Seshadri constants on smooth varieties
The notion of positivity plays a fundamental role in classical and modern complex geometry. Seshadri
constants are numerical invariants which measure the local positivity of a holomorphic line bundle on a
smooth projective variety. They are easy to define but unfortunately hard to compute or even estimate.
In this talk, I will show that, when the fundamental group of the underlying variety is "large", we can
effectively estimate them up to a finite cover. During the talk I will explain the relevant definitions in detail
with the aid of concrete examples, and explain why these numerical invariants are of importance. Joint
work with G. Di Cerbo (Columbia).

Coordinator: Stéphane Korvers
RMATH contact: Gennaro Di Brino

General Mathematics Seminar
———————

of the University of Luxembourg

———————

—————————————————————————————

in cooperation with the
Luxembourg Mathematical Society

Tuesday 10 November 2015, at 4 pm

Campus Kirchberg, Room B02

Prof. Dr. Rita Fioresi
Università di Bologna, Italy
Representations of compact supergroups and SUSY structures
In this talk we present some results on the Peter-Weyl theorem for the special examples of S 1|1 and S 1|2
and the connection with SUSY-structures.

Coordinator: Stéphane Korvers
RMATH contact: Norbert Poncin

General Mathematics Seminar
———————

of the University of Luxembourg

———————

—————————————————————————————

in cooperation with the
Luxembourg Mathematical Society

Tuesday 17 November 2015, at 4 pm

Campus Kirchberg, Room B02

Prof. Dr. Lorenz Schwachhöfer
Universität Dortmund, Germany
Lagrangian submanifolds in strict nearly Kähler 6-manifolds
Lagrangian submanifolds in strict nearly Kähler 6-manifolds are related to special Lagrangian submanifolds
in Calabi-Yau 6-manifolds and coassociative cones in G2 -manifolds. We describe the space of deformations
of Lagrangian submanifolds and show that it is locally a finite dimensional real analytic variety, whence
infinitesimal Lagrangian deformations are smoothly obstructed if and only if they are formally obstructed.
As an application, we relate our results to the description of Lagrangian submanifolds in the sphere S 6 with
the standard nearly Kähler structure recently described by J. Lotay.

Coordinator: Stéphane Korvers
RMATH contact: Sergei Merkulov

General Mathematics Seminar
———————

of the University of Luxembourg

———————

—————————————————————————————

in cooperation with the
Luxembourg Mathematical Society

Tuesday 24 November 2015, at 4 pm

Campus Kirchberg, Room B02

Prof. Dr. Vladimir Dotsenko
Trinity College Dublin, Ireland
Noncommutative analogues of moduli spaces via brick manifolds
I shall talk about a remarkable series of algebraic varieties that resemble the Deligne-Mumford
compactifications of moduli spaces of curves of genus zero with marked points. They admit three equivalent
descriptions: as "brick manifolds" recently defined by Escobar, as toric varieties of Loday’s realisations of
associahedra, and as De Concini-Procesi wonderful models of certain subspace arrangements. The talk will
introduce, on a level accessible to a general mathematics audience, these three set-ups from scratch, and
outline remarkable properties behind those spaces. It is based on a joint work with Sergey Shadrin and
Bruno Vallette (http://arxiv.org/abs/1510.03261).

Coordinator: Stéphane Korvers
RMATH contact: Norbert Poncin

General Mathematics Seminar
———————

of the University of Luxembourg

———————

—————————————————————————————

in cooperation with the
Luxembourg Mathematical Society

Tuesday 8 December, at 4 pm

Campus Kirchberg, Room B02

Prof. Dr. Thierry Lévy
Université Pierre et Marie Curie (Paris 6), France
Squares of determinants and probability
Abstract is available on next page.

Coordinator: Stéphane Korvers
RMATH contact: Anton Thalmaier

Squares of determinants and probability
Thierry Lévy – UPMC (Paris 6)
A point process is a random finite subset of a set. The set of times at which an atom disintegrates in a sample of radioactive material, the set of places on Earth where someone stands at a
certain moment, the set of locations of the trunks of the trees in a forest, are real-life examples
of point processes.
Among many others, the class of determinantal point processes has received an ever increasing
attention over the last 15 years. One of the main qualitative features of these processes is that
their points tend to repulse each other, as for example the trees in a forest.
In this talk, I will explain what (the simplest kind of) determinantal point processes are, and
give a number of examples of mathematical situations in which they arise.
The talk will start with elementary considerations of Euclidean geometry and a discussion
of the Cauchy-Binet formula. Then, we will see determinantal point processes appear in relation
with functions, matrices, graphs, and even possibly with one of the millenium problems.
This talk should be accessible to graduate students.

Public lighting on Earth

Clicks of a Geiger counter near a sample of thorite

Trees in a forest of Oregon

Mathematics Colloquium
—————————

of the University of Luxembourg

—————————

—————————————————————————
in cooperation with the
Luxembourg Mathematical Society

Tuesday 15 December 2015, at 4 pm

Campus Kirchberg, Room B02

Prof. Dr. Jeffrey F. Brock
Brown University, USA

Jeff Brock is a foremost expert of threedimensional topology, geometric group theory,
hyperbolic geometry and Teichmüller theory.
After his PhD at University of California, Berkeley,
in 1997, he held positions at Stanford University
and the University of Chicago before coming to
Brown University, where he is chair of the
Mathematics department. He is also Associate
director of ICERM, the Institute for Computational
and Experimental Research in Mathematics.

Three dimensional manifolds, Kleinian groups and hyperbolic geometry
after Thurston
In his 1982 paper in the Bulletin of the AMS, William Thurston laid out a prophetic picture for the shape
of three-dimensional geometry and topology for the next generation. His vision included many important
motivating conjectures for the field that have driven research in the last thirty years. While many questions
raised by his singular perspective have now been resolved, some lingering pieces are among the most
profound. In this talk I will describe how these last pieces of Thurston’s program promise to open the door
to a new vista of questions at the interface of geometry and topology.

RMATH contact: Jean-Marc Schlenker
Coordinator: Stéphane Korvers

