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Yoon Jun Chan (Augsburg University)

Title: Markov Renewal Theory for Transfer Operators and Point Pro-
cesses on the Line

Abstract: We study the application of Renewal theory in continuous
one dimensional particle system to show correlation decay. In partic-
ular, we consider one-dimensional system of particles in equilibrium,
interacting via the Lennard-Jones potential. The Hamiltonian is trun-
cated to be next-nearest neighbour, and we take the constant-pressure
ensemble. Using the transfer operator, we can treat the system as a
Markov chain by looking the spacings between particles. We show that
this Markov chain is Harris recurrent, which enables us to use the re-
generation technique and subsequently the renewal theory to study the
correlation decay by looking at ergodicity of the Markov chain. Joint
work with Markus Heydenreich and Sabine Jansen.

Carlo De Ambroggio (Universita degli Studi di Torino)

Title: Diameters in preferential attachment models with random ini-
tial degrees

Abstract: We aim to establish an upper bound on the graph diam-
eter in the preferential attachment graph with random initial degrees
(PARID). After reviewing a series of works: “A Preferential Attach-
ment Model with Random Initial Degrees” by Maria Deijfen, Henri
van den Esker, Remco van der Hofstad, and Gerard Hooghiemstra,
and “Diameters in Preferential Attachment Models” by Sander Dom-
mers, Remco van der Hofstad, and Gerard Hooghiemstra. with results
related to the problem under consideration we focus on the case where
the initial degrees follow a pure power-law distribution with character-
istic exponent « € (2,3). We conjecture that the graph diameter scales
as C log log t, where t is the number of vertices and C some constant.
This result appears plausible due to the degree sequence’s concentra-
tion. Although, it’s still an open problem as noted in “Logarithmic
Typical Distances in Preferential Attachment Models” by Remco van
der Hofstad and Haodong Zhu. Our approach follows the framework
introduced by Dommers et al. In particular, we show that the core
set of highly connected vertices can be defined and bounded in a sim-

ilar way. However, we lose a crucial property present in the classical
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model: early vertices no longer necessarily have high degrees. We ex-
pect this difficulty is mitigated by the emergence of a late core, a set
of high-degree vertices appearing later in the graph’s evolution.

Martijn Gosgens (CWI)

Title: Recovering Small Communities in the Planted Partition Model
Abstract: We analyze community recovery in the planted partition
model (PPM) in regimes where the number of communities is arbi-
trarily large. We examine the three standard recovery regimes: exact
recovery, almost exact recovery, and weak recovery. When commu-
nities vary in size, traditional accuracy- or alignment-based metrics
become unsuitable for assessing the correctness of a predicted parti-
tion. To address this, we redefine these recovery regimes using the cor-
relation coefficient, a more versatile metric for comparing partitions.
We then demonstrate that Diamond Percolation, an algorithm based
on common-neighbors, successfully recovers communities under mild
assumptions on edge probabilities, with minimal restrictions on the
number and sizes of communities. As a key application, we consider
the case where community sizes follow a power-law distribution, a char-
acteristic frequently found in real-world networks. To the best of our
knowledge, we provide the first recovery results for such unbalanced
partitions.

Vicente Lenz (TU Delft)

Title: Metastability for the Disordered Curie Weiss Potts model: tech-
niques and extensions

Abstract: We analyze the metastable behavior of the disordered Curie-
Weiss-Potts (DCWP) model subject to a Glauber dynamics. The
model is a randomly disordered version of the mean-field g-spin Potts
model (CWP), where the interaction coefficients between spins are gen-
eral independent random variables. This model comprises also, e.g., the
CWP model on inhomogeneous dense random graphs. We elaborate
on the proofs of metastability, and prove it for sufficiently connected
sparse Erdos-Renyi random graphs with respect to the Curie-Weiss-
Potts metastable sets.

Tobias Lindhardt (Aarhus University)

Title: Regularity of random 2-SAT and 3-SAT

Abstract: We consider the random 2-SAT and 3-SAT problems. In
both problems it is known that, for small values of clause-to-variable
ratio, a solution exists with high probability, whereas for large ratios,
there are with high probability no solutions. In the case of 2-SAT,
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this transition is known to occur precisely at the critical value 1. In
this talk, I will present an order parameter for the problem, which, for
random 2-SAT), is analytic until the satisfiability transition, where it
continuously vanishes, while for 3-SAT, this is provably not possible.
This contrast highlights a fundamental difference in the structure of
the two problems; random 2-SAT is more regular and less sensitive
to changes in the number of clauses than random 3-SAT. This aligns
with a conjecture from statistical physics, which states that the satisfi-
ability transition is continuous for 2-SAT and discontinuous for 3-SAT,
although in terms of a different order parameter. I will compare the

two order parameters and speculate on possible scenarios for random
3-SAT.

Paula Miirmann (IC EPFL)

Title: Reducing Sensor Requirements by Relaxing the Network Metric
Dimension

Abstract: Source localization in graphs involves identifying the origin
of a phenomenon or event, such as an epidemic outbreak or a misin-
formation source, by leveraging structural graph properties. One key
concept in this context is the metric dimension, which quantifies the
minimum number of strategically placed sensors needed to uniquely
identify all vertices based on their distances. While powerful, the tra-
ditional metric dimension imposes a stringent requirement that every
vertex must be uniquely identified, often necessitating a large number
of sensors. In this work, we relax the metric dimension and allow ver-
tices at a graph distance less than k to share identical distance profiles
relative to the sensors. This relaxation reduces the number of sensors
needed while maintaining sufficient resolution for practical applications
like source localization and network monitoring. We provide two main
theoretical contributions: an analysis of the k-relaxed metric dimen-
sion in deterministic trees, revealing the interplay between structural
properties and sensor placement, and an extension to random trees gen-
erated by branching processes, offering insights into stochastic settings.
We also conduct numerical experiments across a variety of graph types,
including random trees, random geometric graphs, and real-world net-
works. The results show that the relaxed metric dimension is signif-
icantly smaller than the traditional metric dimension. Furthermore,
the number of vertices indistinguishable from any given target vertex
always remains small. Finally, we propose and evaluate a two-step lo-
calization strategy that balances the trade-off between resolution and
the number of sensors required. This strategy identifies an optimal re-
laxation level that minimizes the total number of sensors across both
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steps, providing a practical and efficient approach to source localiza-
tion.

Francesca Toni (Universita degli Studi di Modena e Reggio Emilia)
Title: The spherical model on random graphs

Abstract: While classical spin models, such as the Ising and Potts
systems, have long been analysed on regular and deterministic lattices,
only recently have they been systematically investigated on sparse,
heterogeneous networks. Originally introduced by Berlin and Kac
in 1952, the spherical model replaces discrete +1, -1 spins on a d-
dimensional lattice with real-valued variables subject to a spherical
constraint. Thanks to its quadratic Hamiltonian, diagonalization re-
duces the partition function to a constrained Gaussian integral, yielding
an exact second-order phase transition for d > 2 and mean-field critical
exponents above the upper critical dimension d. = 4. In this project,
we plan to investigate the spherical model on a random graph. In par-
ticular, we focus on the annealed setup and study the phase transition
on inhomogeneous random graphs: edges are independent Bernoulli
variables, and spins remain continuous under the spherical constraint.
The main goal is to identify the critical temperature and the critical
exponents. Joint work in collaboration with C. Giardina.

Alexandre Van Werde (Eindhoven University of Technology)
Title: Sharp concentration for sums of matrices with Markovian de-
pendence through universality

Abstract: We establish concentration inequalities for sums of ran-
dom matrices generated by a Markov chain. Our main technical result
proves a universality principle: the summed matrix behaves similar to a
Gaussian matrix, even in a dependent nonasymptotic setting without
the mean-field assumptions of classical random matrix theory. Most
useful for applications, this enables a free-probablistic leading-order
term that is significantly sharper than what was previously available in
nonasymptotic Markovian settings. We discuss applications to spectral
clustering in block Markov chains. This poster is based on joint work
with Jaron Sanders, available at arXiv:2307.11632.



