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ABSTRACTS (ALPHABETICAL ORDER) 

 

FRANCESCA ARICI 

POLYNOMIALS, QUANTUM TREES, AND NONCOMMUTATIVE PROBABILITY 

At the crossroads of algebra, geometry, and analysis, noncommutative geometry provides a framework for 

exploring topological spaces and their dynamics. This talk introduces a class of C*-algebras constructed from 

polynomials in noncommuting variables, that can be interpreted either as algebras of functions on algebraic 

subsets of quantum spheres or as boundaries of quantum trees. In this talk, I shall defining a free product 

operation on the underlying representation space, and explore connections with the theory graded associative 

algebras, operator theory, and free probability. 

 

DAVID ADAME-CARRILLO 

TITLE:  THE FERMIONIC GFF AND ITS SCALING LIMIT CFT 

The fermionic gaussian free field (fGFF) is a (non-probabilistic) discrete model with well-known connections to 

probabilistic models ---dimer model, the uniform spanning tree (UST) and the abelian sandpile model (ASP)--- 

that exhibit conformally invariant scaling limits. In this talk, I will explain how the fGFF can be understood as a 

discretisation of a conformal field theory (CFT); making explicit the conformally invariant nature of its scaling 

limit, too. More precisely, the set of local observables of the fGFF can be put in one-to-one correspondence 

with the space of fields of the symplectic fermions CFT. This correspondence is such that, when appropriately 

renormalised, the correlation functions of the fGFF observables converge, in the scaling limit, to the correlation 

functions of the corresponding CFT fields. As an application to probabilistic models, I will comment on how the 

observable-field correspondence enables the understanding of certain local observables in the UST as local 

fields in a CFT. 

Based on joint work with W. Ruszel and A. Pajala 

 

CHIARA BOCCATO 

TITLE: THE FREE ENERGY OF INTERACTING BOSONIC SYSTEMS 

The interacting Bose gas is a system composed of a very large number of quantum particles with totally 

symmetric wavefunction. Below a critical temperature, a phase transition to a Bose-Einstein condensate is 

expected to occur, and collective behavior emerges from the underlying many-body theory. 

At zero temperature we have precise information on the ground state energy and the low-lying spectrum of 

excitations (at least in certain scaling limits). However, much less is known close to the transition temperature. 

In this talk I will discuss how thermal excitations can be described by Bogoliubov theory, allowing us to 

estimate the free energy of the Bose gas in the Gross-Pitaevskii regime. 

 

  



MARTIJN CASPERS 

TITLE: QUANTUM MARKOV SEMIGROUPS AND THE SPECTRUM OF ITS LINDBLAD OPERATOR 

Quantum Markov semigroups are the quantum probability analogues of classical Markov semigroups. They are 

analogues of quantum Markov processes on matrix algebras or more general von Neumann algebras. I will use 

the first part of the talk to give some examples of such matrix algebras and their infinite tensor products, being 

genuine von Neumann algebras, and show some examples of quantum Markov semigroups. 

In the second part I will review some results on quantum Markov semigroups. In particular I will show that if 

the generator of a quantum Markov semigroup (the Lidblad operator) has eigenvalues that grow to infinity very 

fast then this forces a von Neumann algebra to be an infinite tensor product. In fact much stronger structural 

properties can be obtained as we will see in the talk.  

Some of the work in this direction is joint with Matthijs Borst, Adam Skalski, Mateusz Wasilewski and Yusuke 

Isono and credit will be given where appropriate.    

 

NICK CRAWFORD 

RANDOM FORESTS AND THE RENORMALIZATION GROUP 

In this talk, I will disucss ongoing work regarding the statistical mechanics of unrooted spanning forests, known 

also as the Arboreal Gas (AG)  with a particular focus on Renormalization Group (RG) aspects. Via a graphical 

representation the model of unrooted random forests may be expressed as a ferromagnetic $\bH(0|2)$ 

nonlinear $\sigma-$model.  The inverse temperature $\beta$ plays the role of the chemical potential for 

number of edges in the random forests.  

Using this connection, with R. Bauerschmidt and T. Helmuth we showed that when formulated over the graph 

$\Z^d,d \geq 3$, random unrooted spanning forests exhibits a percolative phase transition and has massless 

decay of truncated correlations in its supercritical phase (for $\beta$ large enough).  

In two dimensions, the mass gap conjecture for $O(N)$ models, $N\geq 3$ specializes here to say that there is 

no percolative phase transition and in fact correlation are expected to decay exponentially fast in the spatial 

separation of spins.   

More recently and with this conjecture in mind, with Bauerschmidt and Helmuth I have been studying the 

behavior of the AG/$\bH(0|2)$ model in the continuum limit on a two dimensional torus.  

As the mesh of the discrete torus goes to 0, we find the asympototic behavior of $\beta$ so that the density of 

the component of the origin converges and study various indicators of non-Gaussian  behavior for the limiting 

field theory. 

In this talk I plan to discuss, at a high level, the proof of the $d=3$ result and then some of the differences 

which we encounter in $d=2$ when the problem is viewed from an RG perspective. 

 

  



MARGHERITA DISERTORI 

TITLE: GRASSMANN VARIABLES AND THEIR CONNECTION WITH VERTEX-REINFORCED JUMP 

PROCESSES 

Vertex reinforced jump processes can be studied via the connection of the corresponding mixing measures to a  

onlinear supersymmetric hyperbolic sigma model where the spin has both real and Grassmann components. 

The symmetry transformations mixing real and Grassmann variables (supersymmetry) generate an infinite 

family of Ward identities that are crucial in controlling properties of the correlated stochastic processes. This 

talk gives an introduction to the Grassmann formulation and the supersymmetric sigma model. 

Joint work with Franz Merkl and Silke Rolles 

 

TYLER HELMUTH 

TITLE: PIROGOV--SINAI THEORY BEYOND LATTICES 

Independent sets are of interest in both statistical physics and computer science; in the former as a discrete 

model of crystallization, and in the latter as a constraint satisfaction problem. This common interest has lead to 

some fruitful interactions between the two fields, and it motivates the study of random independent sets (aka: 

the hard-core lattice gas) on rather general bipartite graphs. I'll explain this motivation, which lead Sarah 

Cannon, Will Perkins, and myself to develop Pirogov--Sinai theory beyond it's traditional setting. Using this tool 

we are able to discuss phase coexistence (and more) for the hard-core lattice gas in some generality. 

 

YVES LE JAN 

TITLE: LOOPS, TREES AND FIELDS ON COMPLETE GRAPHS 

After introducing the relations between spanning trees, random loops and bosonic/fermionic fields on general 

graphs, we focus on the case of the complete graph and derive a few asymptotics as its size increases to 

infinity. 

 

BAS JANSSENS 

A GENTLE INTRODUCTION TO POSITIVE ENERGY REPRESENTATIONS OF INFINITE-DIMENSIONAL 

LIE GROUPS 

Infinite-dimensional Lie groups occur as symmetries/transfomations in many different areas of mathematics 

and physics, including general relativity (BMS groups), gauge theory (local gauge groups), hydrodynamics 

(volume preserving diffeomorphisms), operator algebras (automorphism groups), lattice models at criticality 

(Virasoro-Bott group) and WZW-models (loop groups). We give a gentle introduction to the unitary 

representation theory of infinite-dimensional Lie groups. The emphasisis will be on positive energy 

representations -- projective unitary representations that are compatible with a Hamiltonian whose spectrum 

is bounded below.  

This is connected to recent work with K.-H. Neeb (2024) and M. Niestijl (2025). 



EVELIINA PELTOLA KIRJOITTI 

TITLE: BOUNDARY CORRELATIONS IN PLANAR LERW AND UST REVISITED. 

We consider one of the simplest and most studied model of a random tree: the uniform spanning tree (UST). It 

is intimately related to simple random walk: Wilson's algorithm shows that a sample from UST can be 

generated by running iteratively simple random walks with their loops removed (termed loop-erased random 

walks, LERW). In planar domains, this is a critical model in the sense that it is expected that its scaling limit is 

described by a conformal field theory (CFT). Indeed, we provide a CFT description of boundary effects in this 

model, which has central charge c=−2 (and in parƟcular, the full model should be a logarithmic CFT). Using the 

relation with LERWs, we can find explicit determinantal, combinatorial formulas for probabilities of UST 

boundary connection events. From this, we can prove their convergence to certain CFT quantities (which we 

call conformal blocks) in the scaling limit. To verify the expected CFT properties, we combine probabilistic 

techniques with representation theory. 

 

KALLE KYTÖLÄ  

TITLE: LOCAL FIELDS IN LATTICE MODELS AND CONFORMAL FIELD THEORIES 

In the 1980's, physicists conjectured that scaling limits of probabilistic lattice models at criticality should be 

described by conformal field theories (CFT). The state space of a CFT is also its space of local fields, and the 

observable quantities are correlation functions of local fields. A natural analogue of local fields in probabilistic 

lattice models is random variables built locally from the basic degrees of freedom of the model. Surprisingly, in 

certain two-dimensional models, discrete complex analysis can be used to equip spaces of lattice model local 

fields with the main algebraic structure of CFTs: a representation of the Virasoro algebra. This opens up the 

possibility of full and structured correspondence between the space of local fields of a CFT and of its lattice 

discretization. For the model of discrete Gaussian Free Field (dGFF), we proved that the space of local fields of 

the gradient of the dGFF is isomorphic to a Fock space of a free bosonic CFT, and that correlations of the dGFF 

local fields converge in the scaling limit to correlation functions of that CFT, when appropriately renormalized 

according to the eigenvalues of the Virasoro generators corresponding to the energy in CFT. Partial results have 

been obtained and progress is being made towards analogous complete CFT description of the Ising model. 

The talk is based on joint works with Clément Hongler (EPFL Lausanne), Fredrik Viklund (KTH Stockholm), David 

Adame-Carrillo, Delara Behzad, Dmitry Chelkak (Univ. Michigan), and Konstantin Izyurov (Univ. Helsinki). 

 

FRANZ MERKL 

TITLE: RESTRICTIONS OF VERTEX-REINFORCED JUMP PROCESSES TO SUBGRAPHS 

The restriction of the vertex-reinforced jump process to a subset of the vertex set is a mixture of vertex-

reinforced jump processes. A similar statement holds for the corresponding non-linear hyperbolic 

supersymmetric sigma model. This can be applied to vertex-reinforced jump processes on subdivided versions 

of graphs of bounded degree, where every edge is replaced by a finite sequence of edges. It yields that 

discrete-time processes associated to suitable corresponding restrictions are mixtures of positive recurrent 

Markov chains. 

Joint work with Margherita Disertori and Silke Rolles. 

 



SILKE ROLLES 

TITLE: THE VERTEX-REINFORCED JUMP PROCESSES AND A NON-LINEAR SUPERSYMMETRIC 

HYPERBOLIC SIGMA MODEL WITH LONG-RANGE INTERACTIONS 

The vertex-reinforced jump process on the d-dimensional lattice with long-range jumps is transient in any 

dimension d as long as the initial weights do not decay too fast.  

The main ingredients in the proof are: an analysis of the corresponding random environment on finite boxes, a 

comparison with a hierarchical model, and the reduction of the hierarchical model to a non-homogeneous 

effective one-dimensional model. 

For the corresponding nonlinear supersymmetric hyperbolic sigma model, a certain marginal of the random 

field has asymptotically arbitrarily small fluctuations for large enough interactions. 

Joint work with Margherita Disertori and Franz Merkl. 

 

WALTER VAN SUIJLEKOM 

TITLE: GEOMETRIC SPACES AT FINITE RESOLUTION 

After a gentle introduction to the spectral approach to geometry, we extend the framework in order to deal 

with two types of approximation of metric spaces. On the one hand, we consider spectral truncations of 

geometric spaces, while on the other hand, we consider metric spaces up to finite resolution. In our approach, 

the traditional role played by operator algebras is taken over by so-called operator systems. Essentially, this is 

the minimal structure required on a space of operators to be able to speak of positive elements, states, pure 

states, etc.  

We illustrate our methods in concrete examples obtained by spectral truncations of the circle and of metric 

spaces up to finite resolution. The former yield operator systems of finite-dimensional Toeplitz matrices, and 

the latter give suitable subspaces of the compact operators. We also analyze the cones of positive elements 

and the pure-state spaces for these operator systems, which turn out to possess a very rich structure. 

PIERRE TARRÈS 

TITLE:  THE *-EDGE REINFORCED RANDOM WALK, BAYESIAN STATISTICS AND 

STATISTICAL PHYSICS 

We will discuss recent non-reversible generalizations of the Edge-Reinforced Random Walk and its motivation 

in Bayesian statistics for variable order Markov Chains. The process is partially exchangeable in the sense of 

Diaconis and Freedman (1982), and its mixing measure can be explicitly computed. It can also be associated 

with a continuous process called the *-Vertex Reinforced Random Walk, which itself is in general not 

exchangeable. We will also discuss some properties of those processes, in particular the supersymmetric 

representation of the *-VRJP. 

Based on joint works with S. Bacallado, C. Sabot and A. Swan. 

 


