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1 Mini-courses

"Around the stationary measure of stochastic integrable models.", by Luigi Cantini (CY Cergy Paris Uni-
versity). These two lectures will discuss stationary measures of integrable interacting particle systems, focusing on ASEP
and multispecies variants, both on the ring and in the presence of boundaries.

Starting from the integrable structures underlying certain stochastic lattice models, we will explain how stationary states
can be described through algebraic and combinatorial methods. A central theme will be the appearance of remarkable
families of multivariate polynomials, symmetric and non-symmetric, together with exchange relations and divided-difference
operators encoding the dynamics.

The goal is to give an introduction to the interplay between stochastic processes, integrability, and algebraic combinatorics
in the study of exact stationary measures.

"Random Tilings and Integrable Structures", by Maurice Duits (KTH Stockholm). Random tiling models,
such as domino tilings of the Aztec diamond and lozenge tilings of hexagons, form a meeting point between probability,
combinatorics, and integrable systems. Their global behavior reveals striking geometric features like limit shapes and arctic
boundaries, while their local fluctuations exhibit universal patterns connected to random matrix theory. This mini-course
will present some of the ideas underlying these phenomena and explain how integrable structures emerge naturally in their
analysis. The focus will be on illustrating the main mechanisms through classical examples and discussing recent progress
and open questions.

"Symmetries of discrete and ultradiscrete integrable systems", by Rei Inoue (Chiba University). Some dis-
crete and ultradiscrete integrable systems have rich symmetries related to various mathematics: algebraic/tropical geometry,
combinatorics, crystal base theory and so on. In this lecture, we will discuss:

i) the symmetries of discrete equation and discrete Toda lattice. These have nice positive structures which preserves
i) th tries of di te KAV ti d di te Toda lattice. These h i itive struct hich
the integrability in the tropical limit (which sends rational maps to piecewise-linear maps).

(ii) the symmetry of the box-ball system (BBS). This is an integrable cellular automaton living on a cross-point of classical
and quantum integrable systems, where tropical geometry and crystal base theory meet. In particular, the BBS is
related to the discrete KdV/Toda via ‘ultradiscretization (a tropical limit restricted on integers)’.

"Crystals and symmetric functions"”, by Anne Schilling (UC Davis). Crystal graphs, which originated in integrable
models, provide combinatorial tools to study the representation theory of Lie algebras. For instance, crystals are well-behaved
with respect to taking tensor products and hence can be used to give combinatorial interpretations for Littlewood—Richardson
coefficients. The character of an irreducible crystal B(\) of highest weight A in type A is the Schur function s). We introduce
crystal bases, explore their relation to symmetric functions and some open problems in combinatorics.

2 Introductury Research Talks

"Interacting particle systems and Macdonald polynomials", by Arvind Ayyer (IISc Bangalore). Macdonald
polynomials are a family of symmetric polynomials of great importance in many areas of mathematics. I will present two
stochastic processes and explain their connection to the Macdonald polynomials, namely the Asymmetric Simple Exclusion
Process (ASEP) and the ¢-PushTASEP. Time permitting, I will also introduce another family called the modified Macdonald
polynomials and explain the connection to the Totally Asymmetric Zero Range Process (TAZRP).

"Fock’s dimer model on the Aztec diamond", by Béatrice de Tiliére (Université Paris-Dauphine PSL). We
consider the dimer model, or equivalently domino tilings, on the Aztec diamond, and suppose that edges are assigned Fock’s
weights. The main goal of this talk is to give a compact, explicit formula for the inverse Kasteleyn matrix, thus extending
in this very general context previous results of the same kind; in particular, this gives an explicit expression for Boltzmann
probabilities. Then, we will prove that the partition function admits a product form, and show how to recover Stanley’s
celebrated formula as a specific case. Finally, we will show how our expression for the inverse Kasteleyn matrix allows to
recover results about limit shapes. This is based on joint work with Cédric Boutillier.



"Multiplicative statistics of Poissonized Plancherel random partitions", by Giulio Ruzza (University of Lis-
bon). After reviewing the Plancherel measure on partitions and its relevance in combinatorics and in the (asymptotic)
representation theory of symmetric groups, I will introduce a class of multiplicative statistics of Poissonized Plancherel ran-
dom partitions. Their study is motivated by connections to integrable systems (Toda equations) and to important stochastic
growth models (polynuclear growth models). In particular, with Mattia Cafasso and Matteo Mucciconi we tackled the asymp-
totic study of these statistics. Building on the log-gas structure of the Poissonized Plancherel measure we derived optimal
shapes for Poissonized Plancherel random partitions (which generalize the celebrated Vershik-Kerov-Logan-Shepp density
and exhibit new behaviors naturally described in terms of elliptic functions) as well as refined asymptotic expansions for the
statistics themselves (obtained, building on the study of the aforementioned optimal shapes, via the Deift-Zhou nonlinear
steepest descent asymptotic analysis of Riemann-Hilbert problems). We provide applications to the q-deformed polynuclear
growth model and to cylindrical Toda solutions with step-like shock initial data.

"Integrability in Schubert Calculus", by Anna Weigandt (University of Minnesota). Schubert calculus has its
origins in enumerative questions asked by the geometers of the 19th century, such as "how many lines meet four fixed lines
in three-space?" These problems can be recast as questions about the structure of cohomology rings of geometric spaces
such as flag varieties. Borel’s isomorphism identifies the cohomology of the complete flag variety with a simple quotient of a
polynomial ring. Lascoux and Schiitzenberger (1982) defined Schubert polynomials, which are coset representatives for the
Schubert basis of this ring. We will discuss Schubert polynomials from the perspective of vertex models.

3 Colloquium

"Integrable Combinatorics", by Philippe Di Francesco (Institut de Physique Theorique, Université Paris-
Saclay and University of Illinois at Urbana-Champaign). Combinatorics has constantly evolved from the mere
counting of classes of objects to the study of their underlying algebraic or analytic properties, such as symmetries or
deformations. This was fostered by interactions with in particular statistical physics, where the objects in the class form
a statistical ensemble, and each element comes with some probability. Integrable systems form a special subclass: that of
systems with sufficiently many symmetries to be amenable to exact solutions.

In this talk, we explore various basic combinatorial problems involving discrete random surfaces, dimer models of cluster
algebra, or two-dimensional vertex models, whose (discrete or continuum) integrability manifests itself in different manners:
commuting operators, conservation laws, solitons, flat connections, quantum Yang-Baxter equation, etc. All lead to often
simple and beautiful exact solutions.

4 Contributed Talks

"Marking in doubly periodic dimer models" by Nedialko Bradinoff (KTH, Stockholm). The Aztec diamond
dimer model is a classical model in statistical mechanics. The Aztec diamond with uniform weights is one of the gems of
integrable probability; its special structure lead to a set of remarkable local and global results in the limit as the size of the
model tends to infinity. In this talk I will discuss a new local limit for the Aztec diamond with certain periodic weights.
We study an interlacing particle system near one of the points where the liquid disordered region touches the boundary. At
this turning point under an appropriate scaling we observe a marked GUE-corners process as the size of the model grows.
This is a point process obtained from the celebrated GUE-corners process by assigning independent Bernoulli marks (with
location-dependent parameters) to each particle in a configuration. The talk is based on joint work with Tomas Berggren.

"On the Schubert support of Grothendieck polynomials", by Judy Hsin-Hui Chiang (University of Minnesota
Twin Cities). Grothendieck polynomials were introduced by Lascoux and Schutzenberger to study the K-theory of the
complete flag variety. Monical, Tokcan, and Yong conjectured that the Newton polytopes of Grothendieck polynomials are
saturated. M “esz aros, Setiabrata, and St. Dizier proposed additional conjectures, concerning the monomial support posets
(ordered by divisibility) of Grothendieck polynomials. These conjectures have only been verified in special cases. We propose
a new perspective and study the Schubert support of Grothendieck polynomials, i.e., the set of permutations indexing terms
in the expansions of Grothendieck polynomials in the Schubert basis. We propose three Schubert support conjectures that
are analogues of the monomial support conjectures. Our main results confirm all three Schubert support conjectures for
Grassmannian permutations and permutations of the form 1 x u, where u is a dominant permutation. We also show that
the first two conjectures hold for inverse fireworks permutations.

"Lattice Models, Representation Theory, and Whittaker Functions" by Claire Frechette (Umea University).
Lattice models have recently been used to great success to study special functions arising in algebra and combinatorics. More
surprisingly, they can also be used to study p-adic special functions arising from number theory. In this talk, we will discuss a
lattice model that gives a surprising algebraic explanation for the behavior of Whittaker functions: special functions defined
on certain topological covers of matrix groups.

"Gaudin model, oscillating Young tableaux and cactus group" by Anfisa Gurenkova (Skoltech, HSE). We
study the cactus group action by monodromy of Bethe eigenvectors for the Gaudin subalgebra in the tensor power of the
standard representation of a classical Lie group (SO,, or Sp,,). The parameter space of Gaudin subalgebras is known to be the
Deligne-Mumford compactification My, 1. For any parameter in the real locus My ,,11(R) the action of the corresponding



Gaudin subalgebra in the multiplicitiy space of the tensor product of any n irreducible finite-dimensional representations is
diagonal with simple spectrum. This gives rise to a covering of eigenlines over the real locus My ,+1(R). It is interesting to
study the monodromy action on its fiber. For some limiting value of the parameters, the eigenvectors of the Gaudin subalgebra
in the tensor power of the standard representation form an analog of the Gelfand-Tsetlin basis indexed by oscillating Young
tableaux. The monodromy action is generated by the analogs of Bender-Knuth involutions on oscillating Young tableaux,
which we will define.

"About Aztec houses" by Charly Nys (IRMP, UCLouvain). The behaviour of rectangular tilings has been well
understood since Kastelyn’s work. No pattern emerges. When moving from a rectangular domain to the Aztec diamond, the
phenomenon of arctic curves is observed. This model is also well known. What will happen if we work on an intermediate
model: the Aztec house, a rectangular base topped by a half-Aztec diamond? My aim is to understand the behaviour of this
new model: the partition function, what about the arctic curve,...” To do this, I use the transfer matrix formalism of Lieb

(1967).

"Stationary inverse-Wishart polymers ", by Zikun Ouyang (CEREMADE - LPENS). Directed polymers are an
important family of models in statistical physics in the Kardar-Parisi-Zhang universality class. A 141 dimensional integrable
polymer with disorder made of dxd inverse-Wishart random matrices was introduced in 2022 by Arista, Bisi and O’Connell.
Motivated by the open problem of proving a law of large numbers for its free energy, we discuss in this talk a stationary
variant of the model, inspired by Seppildinen’s approach to studying the log-gamma polymer—recovered in the scalar case
d=1. If time permits, we will also discuss a Cauchy-type identity for Whittaker functions of matrix arguments, which can
be used to study the stationary model on a strip.

"Domino tilings of the Aztec diamond in random environment" by Zografos Panagiotis (Leipzig University).
It is well known that, for suitable choices of weights, random domino tilings of the Aztec diamond can be analyzed via
Schur measures on partitions. In this talk, we consider a model in which the parameters of the Schur measure (equivalently,
certain domino weights) are themselves random. We establish the limit shape and describe the global fluctuations, both in
the quenched and annealed settings. For different types of random weights, we identify the resulting fluctuation processes,
which can be either Gaussian or non-Gaussian.

"Arctic curves of the Aztec diamond and related models", by Mateusz Piorkowski (KTH, Stockholm). Arctic
curves in the context of dimer models are curves separating the rough region from the frozen/smooth regions. In case of
the well-studied doubly periodic models, they are known to be algebraic. In this talk I will present a degree formula for
arctic curves of doubly periodic models of the Aztec diamond that depends only on the topology of the frozen, rough and
smooth regions, extending thereby the famous arctic circle theorem of Jockusch, Propp and Shor. This result is constructive
and utilizes the notion of ‘generalized discriminants’, which are introduced in my recent preprint arXiv:2410.17138. If time
permits, I will also present some extension of the degree formula to random tilings of the hexagon.

"Tensor decomposition of Demazure crystals" by Divya Setia (Institute of Mathematics, Polish Academy of
Sciences). Let g denote the symmetrizable Kac-Moody Lie algebra and let W be the Weyl group of g. For w € W and A the
dominant integral weight of g, denote by Bw(A) the Demazure crystal of lowest weight wA. The study of Demazure crystals
has been a central topic in representation theory for several years. The talk will be based on exploring the decomposition
problem for the tensor product of Demazure crystals B,(\) ® By, (u1). In general, it is not necessary that the tensor product
of Demazure crystals decomposes as a disjoint union of Demazure crystals. In this talk, I will discuss the necessary and
sufficient conditions obtained in our recent work for the decomposition of the tensor product of Demazure crystals as a
disjoint union of Demazure crystals for symmetrizable Kac-Moody Lie algebras. These results also provide a partial solution
to the key positivity problem.

"On the convoy of the ASEP speed process" by Yuan Tian (Max Planck Institute for Mathematics in the
Sciences). We investigate the size of the convoy in the speed process in the multi-species asymmetric simple exclusion
process (ASEP). Through a coupling argument, we obtain an exact formula for the expected convoy size by relating it to
a combinatorial structure. We prove that the asymptotic expected convoy size is universal for all fixed jump rates. In the
special TASEP case (i.e. ¢ = 0), we upgrade this to full convergence in distribution. We further establish a critical scaling
g=1-—v/ N that yields a nontrivial limiting regime. Our analysis builds on Martin’s construction of the convoy and makes
use of an orthogonal-polynomial representation of random-walk transition probabilities.

"Integrability in discrete random matrix theory" by Roger Van Peski (Columbia University). I will discuss
some recent probabilistic results on discrete random matrices (i.e. over the integers, p-adic integers, and finite fields) using
integrable structure coming from Hall-Littlewood and ¢g-Whittaker polynomials.

"g-s Catalan Numbers and Constrained Exclusion Processe" by Ali Zahra (LPCT, Université de Lorraine,
Nancy). The g-s Catalan numbers weight Dyck paths simultaneously by area and by number of returns to zero. They
provide a natural two-parameter refinement of the usual g-Catalan numbers. In this talk I will show how they appear in a
locally constrained exclusion process, where they encode the stationary partition function at half filling. This point of view
lets one turn questions about correlations and phase transitions in the particle system into questions about weighted Dyck
paths.



5 Posters

¢ "R-Matrix Methods for Solvable Lattice Models", by Clara Buck (University of Minnesota).

¢ "Deformations of OP Ensembles in a Bulk Critical Scaling" by Thomas Chouteau (Universidade de Sao
Paulo).

e "Ordinal and disjoint sums of partially ordered patterns" by Sucharita Biswas (Indian Institute of
Technology Bombay).

e "New integrable Markov processes from set-theoretical R-matrices" by Mathieu Dabrowski (Laboratoire
d’Annecy de Physique Théorique).

e "Domino tilings of reduced Aztec diamonds: A Riemann-Hilbert approach" by Felix Gideonse (UCLou-
vain).

e "Generators & Relations, Multiplicity of Irreducibles for Kostant-Kumar Modules and Applications to
Schur Positivity Type Questions" by Manika Gupta (Institute of Mathematical Sciences).

¢ "Defects in intergable loop, web, and height models" by Julien Keitabi (LPSM, Sorbonne Université).

¢ "Calogero-Moser-Sutherland model at infinity" by Mariia Matushko (Steklov Mathematical Institute
of RAS)

e "A bijective derivation of Topological Recursion for Maps" by Lasse Merkens (Humboldt-Universitit
zu Berlin).

¢ "Kohnert posets and polynomials of Northeast diagrams" by Alexander Moon (Dartmouth College).
e "Structure Coefficients of the Fusion Ring" by Theresa Ortscheidt (University of Glasgow).

e "Multitemporal wave equations and symmetric functions" by Carsten Peterson (IMJ-PRG, Sorbonne
Université).

¢ "Ribbon graphs and non-crossing annular partitions" by Anas Rahman (The University of Hong Kong).

e "Beyond Graphs: Marked Chromatic Polynomials and Independence Series" by Shusma Rani (Indian
Institute of Technology Ropar).

e "The Bethe ansatz approach to Riemann-Hilbert problems: the Sine-Gordon model" by Alex Simon
(ENS Lyon).

e "Algebraic Curves and Combinatorics of Spectral Coverings in the Gaudin Model" by Ilya Tolsthukin
(HSE, Skoltech).

¢ "Towards asymptotics of the correlation kernel for a family of 3 X 3-periodic hexagon tilings with merging
gas phases" by Max Van Horssen (KU Leuven).

¢ "Equivariant quantum cohomology of Grassmannians and integrable systems" by Mikhail Vasilev (Uni-
versity of Glasgow).

e "Colored lattice models and the Schiitzenberger involution" by Carl Westerlund (Umea University).
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