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2. PROGRAM

Monday 6 May

09:30-09:50
09:50-10:10

10:15-10:55

11:00-11:45
11:45-12:25

12:30-12:55

13:00-15:00
15:00-15:40

15:45-16:15

16:15-16:35

16:35-16:55

18:00

Welcome

Roman Kotecky Long range order for planar Potts antiferromagnets

We prove entropic long range order for the ¢ = 3 Potts antiferromagnet on a class planar lattices at low
temperatures. The proof is based on an enhanced Peierls argument (which is of independent interest
even for the Ising model for which it extends the range of temperatures with proven long range order)
combined with an additional percolation argument. The main ideas will be explained in the simplest zero
temperature case. Based on a joint work with Alan Sokal and Jan Swart.

Anton Bovier Branching Brownian motion: extremal process and ergodic theorems

Branching Brownian motion is a classical process in probability, describing a population of particles per-
forming independent Brownian motion and branching according to a Galton Watson process. The be-
haviour of the maximal spread of this population has been in the focus of interest since the 1970’ies,
culminating in the celebrated work of Bramson who gave a precise asymptotics of the maximal spread
using a deep connection to a non-linear pde, the F-KPP equation. I will review some recent progress on
the analysis of the fine structure of the population near the maximum. In particular, I will present a recent
result that shows the convergence of the extremal process of BBM to a random cluster process under the
empirical distribution of the process. This proves and extends a conjecture by Lalley and Sellke.

All results are joint work with L.-P. Arguin (Montreal) and N. Kistler (Marseille).

Coffee break

Frank den Hollander FEaxtremal geometry of a Brownian porous medium
The path of a Brownian motion on a d-dimensional torus run for time ¢ is a random compact subset of the
torus. We study the geometric properties of its complement for d > 3 in the limit as ¢ — oco. In particular,
we identify the space scale that determines its global properties, and derive a large deviation principle for
the shape of its component with largest capacity. This in turn leads to large deviation principles for the
largest inradius, the principal Dirichlet eigenvalue, and various related quantities. A hint is given of what
is expected for d = 2.
Sasha Gnedin Functionals of mn'dom partitions and the generalised Erdds-Turdn

laws for permutations
The Erdds-Turdn law for the uniform random permutation and its generalisation for Ewens’ distribution is
a central limit theorem for the logarithm of the order of permutation. This classical result is closely related
to a CLT for the sum of logarithms of the block sizes for the partition generated by sampling from the
PD/GEM random measure. We extend the result to more general permutations and partitions associated
with the stick-breaking division of the unit interval. Depending on properties of the stick-breaking factor
we show that the normal and some other stable distributions may occur in the limit. Joint work with
Alexander Tksanov and Alexander Marynych.

Lunch

Davide Gabrielli  Large deviations for the empirical flow of continuous time Markov chains
We consider a continuous time Markov chain on a countable state space and prove a joint large deviation
principle for the empirical measure and the empirical flow, which accounts for the total number of jumps
between pairs of states. By projection, we recover the Donsker—Varadhan large deviation principle for the
empirical measure.We discuss some applications. Joint work with L. Bertini, A. Faggionato.

Coffee break

Roger Tribe Annihilating Brownian motions on R is an extended Pfaffian point process.

I will sketch the derivation of the stated result and discuss the relation of the Pfaffian point process and
the real Ginibre random matrix ensemble.

Oleg Zaboronski  Ginibre process

We study the statistics of real eigenvalues for matrix-valued Brownian motions (Ginibre process). We
discuss a connection between Ginibre process and annihilating Brownian motions in one dimension.
Welcome drink, in the garden of the Palazzo



Tuesday 7 May

09:30-10:10

10:15-10:55

11:00-11:45
11:45-12:25

12:30-12:55

13:00-15:00
15:00-15:40

Yvan Velenik  On the Gibbs states of the 2d Potts model

Determining the set of all the (infinite-volume) Gibbs measures associated to a statistical mechanical
system is a very difficult task, that has been accomplished only in very few cases, the most famous being
the description, by Aizenman and Higuchi in the late 1970s, of the set of all Gibbs states associated to the
2-dimensional Ising model. I’ll present a recent extension of this result to the 2-dimensional Potts model.
This extension relies on a new approach to this type of problems, which, in addition to being more robust,
provides a much better picture of the underlying phenomenon. An interesting feature of this approach is
that it also provides quantitative results for large finite systems.

The talk will be based on a joint work with L. Coquille, H. Duminil-Copin and D. Ioffe.

Dirk Zeindler Asymptotic statistics of cycles in surrogate-spatial random permutations

We propose an extension of the Ewens measure on permutations by choosing the cycle weights to be asymp-
totically proportional to the degree of the symmetric group. This model is primarily motivated by a natural
approximation to the so-called spatial random permutations recently studied by V. Betz and D. Ueltschi
(hence the name “surrogate-spatial”), but it is of substantial interest in its own right. We show that under
the suitable (thermodynamic) limit both measures have the similar critical behaviour of the cycle statistics
characterized by the emergence of infinitely long cycles. Moreover, using a greater analytic tractability of
the spatial-surrogate model, we obtain a number of new results about the asymptotic distribution of the
cycle lengths (both small and large) in the full range of subcritical, critical and supercritical domains. In
particular, in the supercritical regime there is a parametric “phase transition” from the Poisson—Dirichlet
limiting distribution of ordered cycles to the occurrence of a single giant cycle. Our techniques are based
on the asymptotic analysis of the corresponding generating functions using Pdlya’s Enumeration Theorem
and complex variable methods.

Coffee break

Alan Hammond  The phase transition to infinite cycles in the random stirring model on trees
We establish that the phase transition for infinite cycles in the random stirring model on an infinite regular
tree of high degree is sharp. That is, we prove that there exists dop such that, for any d at least do, the set
of parameter values at which the random stirring model on the rooted regular tree with offspring degree d
almost surely contains an infinite cycle consists of a semi-infinite interval.

Boris Khoruzhenko How many eigenvalues of a truncated orthogonal matriz are real?

This talk is about eigenvalue distributions of truncated random orthogonal matrices. Consider a matrix
chosen at random from the orthogonal group O(N). Truncate it by removing L columns and L rows. The
resulting matrix is a random contraction with eigenvalues inside the unit disk in the complex plane. It
turns out that it is possible to obtain the joint probability distribution of eigenvalues of truncated Haar
orthogonals in closed form and also all marginal distributions. There are (at least) two interesting regimes
in this limit: (i) weak non-orthogonality when L = O(1), e.g. L = 1, and (ii) strong non-orthogonality
when L is proportional to N, e.g. L = N/2. One of the striking features of eigenvalue distribution for
large real random matrices is the accumulation of eigenvalues on the real line. For truncated orthogonals
in the regime of strong non-orthogonality, the (expected) number of real eigenvalues grows logarithmically
with N and their densi ty is proportional to 1/(1 — z?) away from the two accumulation points at z = 1.
This behaviour is similar to that of real roots of random Kac polynomials. In the regime of strong non-
orthogonality one recovers the characteristic features of the real Gaussian matrices (Ginibre ensemble), in
particular the number of real eigenvalues scales with the square root of matrix dimension. This talk is
based on a joint work with Hans-Juergen Sommers and Karol Zyczkowski.

Lunch

Sabine Jansen Many-species Tonks gas

We consider a mixture of non-overlapping rods of different lengths ¢, moving on the continuous line. We
compute the expansion of the infinite volume pressure in powers of the activities zx and the densities px
that generalize well-known expressions for the single-species Tonks gas, and give necessary and sufficient
conditions for the convergence of the expansions. This provides an explicit example against which to test
known cluster expansion criteria, and illustrates that for non-negative interactions, the virial expansion
can converge in a domain much larger than the activity expansion. The material complements recent work
with S. Tate, D. Tsagkarogiannis and D. Ueltschi.



15:45-16:15
16:15-16:55

17:00-17:20

Coffee break

Cécile Mailler Smoothing equations for large two-colour Pblya urns

This talk will focus on large two-colour Pélya urns. From the study of the asymptotic behaviour of such
an urn arises a random variable denoted by W. The underlying tree structure of the urn permits to see W
as the solution in law of a fixed point equation, from which we can deduce information about its moments,
or about the existence of a density. This work can be done on the discrete urn itself, or on its continuous
time embedding. Though the two variables W (arisen from discrete or continuous time) are different, they
are related by connexions, which often permit to translate results from one W to the other. This work is
a collaboration with Brigitte Chauvin and Nicolas Pouyanne.

Volker Betz Planar spatial random permutations

Spatial random permutations in two dimensions appear to be a rich an intriguing probabilistic model,
with connections to mean curvature motion, the Bose gas, random fractal and possibly SLE. I will give
an introduction into the model and explain some special cases where the connections above are evident.
Furthermore, I will show numerical evidence for the validity of these connections also in more general
situations.



Wednesday 8 May

09:30-10:10

10:15-10:55

11:00-11:45
11:45-12:25

12:30-12:55

13:00-15:00

Ofer Zeitouni Slowdown for branching Brownian motions

For fixed large T consider a branching Brownian motion whose diffusivity (or branching rate) depend on
time ina macrsocopic way, ie as a function of ¢/T for time 0 < ¢ < T. We will describe the slowdown
effect on the speed of front propagation and show that it is roughly ¢7'/? for the case of strictly decreasing
variance profile, with an explicit constant c¢ related to the Airy equation.

Joint work with Ming Fang and with Pascal Maillard.

Balint T6th  Two routes to superdiffusivity

I will survey recent results on superdiffusive scaling limits (with logarithmic corrections) for 2d random
motions with long memory. In self-repelling random motions (also called Brownian polymer model) and
in some random walks in random environments the superdiffusivity is built up by picking up velocity
autocorrelation from the past trajectory. In the Boltzmann-Grad limit of the periodic Lorentz gas the
superdiffusive behaviour is due to the fat tail of the free flight distribution. (Based on joint work with
Benedek Valko, respectively, Jens Marklof)

Coffee break

Nick Ercolani  Nonlinear evolution equations in the combinatorics of random maps

In this talk we will discuss some developments that bring to bear methods for studying systems of conser-
vation laws on the asymptotic analysis of generating functions for “maps”. A “random map” is a random
topological tessellation of a Riemann surface. These are combinatorial objects that first arose in attempts
to solve the four color problem but soon thereafter took on a life of their own. Subsequently, physicists
working on the unification of the “strong” and “weak” forces discovered that generating functions for maps
emerge naturally in the enumeration of Feynman diagrams for unitary gauge theories.

Our recent work provides the means for the explicit evaluation of map generating functions in terms of
closed form solutions of the aforementioned conservation laws. These conservation laws are certain contin-
uum limits of the Toda lattice differential equations in which the time variables are coupling coefficients
for unitary random matrix ensembles. These generating functions have potential relevance for developing
statistical mechanics on random lattices.

Neil O’Connell  Geometric RSK correspondence, Whittaker functions and random polymers
In recent work [O’C 2009, Corwin-O’C-Seppalainen-Zygouras 2011] we have found some surprising con-
nections between geometric variants of the RSK correspondence and GL(n,R) Whittaker functions, thus
establishing an underlying algebraic / integrable structure for the study of discrete (or semi-discrete) ran-
dom polymer models. In this talk, I will describe some more recent work with Timo Seppalainen and
Nikos Zygouras which provides an elementary explanation for this connection. The main result uses a new
description of A.N. Kirillov’s (2000) geometric lifting of the RSK map as a composition of ‘local moves’,
and provides an ‘algebraic-combinatorial’ framework for the study of random polymers on a lattice with
log-gamma weights, including models with symmetry constraints. The local move description is based on
Noumi-Yamada’s (2004) geometric row insertion algorithm. We also obtain new ‘combinatorial’ proofs
(and generalisations) of three Whittaker integral identities due to Stade (2001, 2002).

Lunch

Afternoon is free



Thursday 9 May

09:30-10:10

10:15-10:55

11:00-11:30
11:30-12:10

12:15-12:55

13:00-15:00
15:00-15:40

15:45-16:15
16:15-16:55

19:30

Chris Hughes FEztreme behaviour

There has much interest in finding the true rate of growth of the Riemann zeta function, and this has led
to studies on the extreme values of characteristic polynomials. This talk will survey some recent, and not
so recent, results in this area.

Jean Bertoin Almost giant clusters for percolation on large trees with logarithmic heights

We consider Bernoulli bond percolation on a tree with size n?1, with a parameter p(n) that depends on the
size of that tree. Our purpose is to investigate the asymptotic behavior of the sizes of the largest clusters
for appropriate regimes. We shall first provide a simple characterization of tree families and percolation
regimes which yield giant clusters, answering a question raised by David Croydon. In the second part, we
will review briefly recent results concerning two natural families of random trees with logarithmic heights,
namely recursive trees and scale-free trees. We shall see that the next largest clusters are almost giant, in
the sense that their sizes are of order n/Inn, and obtain precise limit theorems in terms of certain Poisson
random measures. A common feature in the analysis of percolation for these models is that, even though
one addresses a static problem, it is useful to consider dynamical versions in which edges are removed,
respectively vertices are inserted, one after the other in certain order as time passes.

Coffee break

Poisson-Dirichlet statistics for the extremes of log-correlated
Gaussian fields
Gaussian fields with logarithmically decaying correlations, such as branching Brownian motion and the 2D

Louis-Pierre Arguin

Gaussian free field, are conjectured to form a new universality class of extreme value statistics (notably in
the work of Carpentier & Ledoussal and Fyodorov & Bouchaud). This class is the borderline case between
the class of IID random variables, and models where correlations start to affect the statistics. In this talk, I
will describe a general approach based on rigorous works in spin glass theory to describe universal features
of the Gibbs measure of these Gaussian fields. This is joint work with Olivier Zindy.

Alessandra Faggionato  Nonequilibrium dynamics in the Fast model

The East model is a one dimensional interacting particle system with kinetically constrained jumps: the
dynamics is of Glauber type and a particle can flip only if there is a vacancy on its left. Although
the equilibrium state is trivial, the dynamics present several interesting features, making the East model
particularly suited as simplified model of glasses. In this talk we recall some recent rigorous results obtained
for the East model (in collaboration with P. Chleboun, F. Martinelli, C. Roberto and C. Toninelli), describe
some open conjectures concerning the dynamics near to the relaxation time (Aldous-Diaconis conjecture
and the superdomain dynamics of Evans-Sollich) and mention some higher dimensional extensions.

Lunch

Peter Morters  Condensation in models of selection and mutation

We describe the onset of condensation in the simple model for the balance between selection and mutation
introduced by Kingman in terms of a scaling limit theorem. Loosely speaking, we find that the wave
moving towards genes of maximal fitness has the shape of a gamma distribution. We conjecture that this
wave shape is a universal phenomenon that can also be found in a variety of more complex models. The
talk is based on joint work with Steffen Dereich (Miinster).

Coffee break

Geoffrey Grimmett Percolation of finite clusters

The infinite cluster of bond percolation is presumed to have very low density just above the critical point.
How extensive is its complement, does it contain an infinite connected component? An answer will be
presented, and its relationship to the lace expansion will be discussed. (joint work with Ander Holroyd
and Gady Kozma)

Conference dinner, Vecia Cavana, Rio Ter SS. Apostoli, 4624



Friday 10 May

09:30-10:10

10:15-10:55

11:00-11:45
11:45-12:25

12:30-12:55

13:00-15:00
15:00-15:40

A Variational Formula for the Free Energy of a Many-Boson Sys-

tem

We consider N bosons in a box in R? with volume N/p under the influence of a mutually repellent
pair potential. The particle density p € (0,00) is kept fixed. Denote by Hn the corresponding Hamilton
operator. The symmetrised trace of e~ M~ describes the bosons at positive temperature 1 /B. The existence
of the limiting free energy, f(8, p), is well known, as well as the fact that its value does not depend on the
boundary condition.

Our main result is the identification of f(8, p) in terms of an explicit variational formula, for all sufficiently
small B. The main tools are a description in terms of a marked Poisson point process and a large-deviation
analysis of the stationary empirical field. The formula in particular describes the asymptotic cycle structure
that is induced by the symmetrisation in the Feynman-Kac formula. Our identification concerns the non-
condensation phase, where ‘infinitely long’ cycles do not contribute.

We also derive a related variational formula as a general upper bound for f(8, p) for any 3, which we hope
to use in future work to distinguish between the non-condensation phase and the condensation phase.
(joint work with Stefan Adams and Andrea Collevecchio)

James Martin = Mean-field forest fire models

Consider the following extension of the Erdés-Rényi random graph process; in a graph on n vertices, each

Wolfgang Konig

edge arrives at rate 1, but also each vertex is struck by lightning at rate A, in which case all the edges
in its connected component are removed. Such a ”"mean-field forest fire” model was introduced by Réath
and Toéth. For A scaling with n in an appropriate way, the model exhibits self-organised criticality. We
describe a scaling limit in an appropriate regime, in terms of a multiplicative coalescent with an added
?deletion” mechanism, and we investigate the limit of the process as seen from a typical vertex.

Coffee break

Gady Kozma  Random points in the metric polytope

We investigate a random metric space on n points constrained to have all distances smaller than 2, or in
other words, we take a random point from the Lebesgue measure on the intersection of the so-called metric
polytope with the cube [0, 2]"“”71)/24 We find that, to a good precision, the distances behave simply like
i.i.d. numbers between 1 and 2. The proof uses an interesting mix of entropy methods and the Szemeredi
regularity lemma (all terms will be explained in the talk). Joint work with Tom Meyerovitch, Ron Peled
and Wojciech Samtoij.

Stephen Tate Multispecies virial expansion

The notion of a cluster and virial expansion for systems where there is only one type of particle is rea-
sonably well understood from the work of Mayer and his collaborators in the 1930s. However, what is
less understood is the impact of having such expansions but with more activity and density parameters
for different constituent particles. This question was answered somewhat by Fuchs (1942), who covers the
case of finitely many species. He introduces the generalised radii of convergence of the virial expansion and
uses techniques which foreshadow the Lagrange-Good inversion (1965). The Lagrange Good inversion is
used to invert the cluster expansion relationships for pressure and density, to achieve the virial expansion
of pressure in terms of many density parameters. The technique is general and algebraic. We can treat all
series as formal and get a relationship on the coefficients. We investigate appropriate convergence criteria
for the virial expansion we achieve from this, which I present and then explain where it comes from with
regards to the multivariable Lagrange-Good inversion formula. For regular virial expansions there is the
interpretation of the coefficients being irreducible integrals or the integrals corresponding to 2-connected
graphs. We achieve the analogue of this through the dissymmetry theorem. I will briefly explain the main
purpose behind the dissymmetry theorem and how it connects with the Lagrange Inversion. I will end
with some ideas on what still needs to be achieved after this work and what questions have been left over.
This is joint work with Sabine Jansen, Dmitrios Tsagkarogiannis, and Daniel Ueltschi.

Lunch

Alessandra Bianchi Random Walk in a one-dimensional Levy random environment



15:45-16:15
16:15-16:35

16:35-16:55

In this talk we introduce a model for a one-dimensional Levy-Lorentz gas corresponding to a random walk
in random environment on the line. The environment is provided by a renewal point process with inter-
distances having a Levy-type distribution, that can be seen as a set of randomly arranged static scatterers.
We investigate the quenched behavior of the walk and provide asymptotic results about its distribution
and moments. In particular we show that, contrary to the annealed case, the quenched behavior of the
motion is diffusive.

Coffee break

Dudley Stark  Developments in the Khintchine-Meinardus probabilistic method for asymptotic
A theorem of Meinardus provides asymptotics of the number of weighted partitions under certain assump-
tions on associated ordinary and Dirichlet generating functions. The ordinary generating functions are
closely related to Euler’s generating function [[;>, S(z*) for partitions, where S(z) = (1 — 2)~'. By
applying a method due to Khintchine, we extend Meinardus’ theorem to find the asymptotics of the co-
efficients of generating functions of the form []¢°, S(axz*)"* for sequences ay, by and general S(z). We
also reformulate the hypotheses of the theorem in terms of generating functions. This allows us to prove
rigorously the asymptotics of Gentile statistics and to study the asymptotics of combinatorial objects with
distinct components. This is join work with Boris Granovsky.

Nikos Zygouras Continuum limits of pinning and copolymer models

The Disordered Pinning model is concerned with the interaction of a polymer path (in its simplest form
a one dimensional simple random walk) with a defect line, where disorder is present. The Copolymer
model is concerned with the behavior of a polymer path, placed in the interface of two solutions. In the
Copolymer case, disorder is placed along the bonds of the polymer. Scaling appropriately the variance
and the mean of the disorder we obtain con- tinuum limits of the partition functions of the two models in
the form of a Wiener chaos expansion. The existence of such nontrivial scaling limit provides a new inter-
pretation of the so called disorder relevant and irrelevant regime and helps to shed some light on the phase
diagrams of the models at the ”weak coupling regime”. Based on work (in progress) with F. Caravenna
and R.F. Sun.

enumeration



3. VENUE

Talks to take place in Palazzo Pesaro Papafava, Calle de la Racchetta, Cannaregio 3764

Contacts in Venice: Chiara Croff 439 04 15 203 806, venice@warwick.ac.uk
Yan Fyodorov +44 77 2522 0944 (mobile), Y.Fyodorov@qmul.ac.uk
Stefan Grosskinsky +44 78 2619 0142 (mobile), s.grosskinsky@googlemail.com
Daniel Ueltschi +44 7447 130 791 (mobile), daniel@ueltschi.org
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The Palazzo Pesaro Papafava is situated in the heart of historic Venice, a few minutes walk from two of Venices
most famous icons: the Rialto Bridge and the Ca’ d’Oro.
Lying along the banks of the gracious Canale della Misericordia, opposite the Scuola Grande della Misericordia,
its balconies afford views towards the Grand Canal as well as to the Lagoon. The Palazzo Pesaro Papafava is
easily accessible by land (B) and water (A):
e 12-min walk to Venices Santa Lucia Railway Station
e 10-min ride by water taxi from Venices Marco Polo Airport
e 3-min walk to the Ca’ d’Oro vaporetto stop on the Grand Canal, which is serviced by number 1 water
bus
e 4-min walk to the Santa Sofia traghetto stop, which takes one across the Grand Canal to the Rialto
markets
Nearest Vaporetto Stop: Ca’ d’Oro (serviced by Linea 1). The stop is Ca’ d’oro, then go straight down the calle
della Ca’ d’Oro at the end, turn left onto the Strada Nova walk up the road on your right, at the next corner
turn right into a small square (with the newspaper stand and drinking fountain, and the Fiddler’s Elbow pub in
the right hand corner) cross the square, aiming for the far left hand corner. Upon exiting the campo turn sharp
right onto Calle Priuli, walk straight down calle Priuli heading due north towards the Fondamente Nuove, and
cross over the bridge. The road now becomes calle della Racheta, keep walking straight, the PPP is on the left
hand side at no. 3764.
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