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10:00 ~ 10:50  {thFH &/E CUNKE)
Asymptotic formulas for some arithmetical functions via probability theory

In this talk, we consider arithmetic functions associated with number-theoretic objects,
such as the partition function and the Fourier coefficients of the elliptic modular j-function,
one of the most fundamental modular forms. Although asymptotic formulas for these
functions have already been obtained using the circle method, we present an alternative
proof based on the probabilistic method introduced by Béaez-Duarte in 1997.

11:00 ~ 11:50 Ok ABEHE (BEEARSE)

NC functions over the nc Grassmannian



I will introduce a framework of nc functions over the nc Grassmannian that unifies the
Voiculescu’s fully matricial function theory with the nc function theory of Kaliuzhnyi-
Verbovetskyi and Vinnikov. As an example of objects in this framework, I will generalize
Voiculescu’s Riemann sphere resolvent and its associated resolvent equation. I will also
explain how the classical notion of the resolvent of an unbounded operator is naturally
contained in Voiculescu’s framework.
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Gaussian Equivalence for Self-Attention: Asymptotic Spectral Analysis of
Attention Matrix
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14:30 ~ 15:20 Al R (BERAREE)
Path amplitudes and Ferm’s golden rule: resonance widths for matrix Schrodinger
operators and quantum walks

Fermi’s golden rule describes the decay of a metastable quantum state caused by its cou-
pling to scattering states. In this talk, we discuss this principle for two different quantum
systems: matrix Schrodinger operators and quantum walks on balanced directed graphs.
For matrix Schrodinger operators, relevant paths are formed by generalized classical tra-
jectories connected at crossing points, while for quantum walks they are given by directed
paths on the underlying graph. In both settings, the leading term of the resonance width
is expressed as a sum, over outgoing channels, of the squared modulus of a sum of path
amplitudes. This formula also reveals interference between different escape paths.

15:40 ~ 16:30 AEM @& (HhHEK)

A martingale problem in free probability

A kind of martingale problem arising from large deviation problem for unitary Brownian
motion is discussed. This is a part of my attempt to develop mutual information in free
probability.

16:40 ~ 17:30  7H B (FRAEE)
Systems of multiple SLEs and their hydrodynamic limits

In Hotta—Katori (2018), the multiple chordal Schramm-Loewner evolution (SLE) driven
by the Dyson Brownian motion (BM) was studied and the limit of an infinite number of
SLE curves was exactly calculated. This limit was called the hydrodynamic limit of multi-
ple SLE, since the Burgers-like equations play important roles. The relationship between
dynamical log-gases, including the Dyson BM, and multiple SLE has been clarified by
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Katori-Koshida (2020, 2021) from the viewpoint of the Schramm-Sheffield coupling be-
tween multiple SLE and Gaussian free field (GFF). The radial version of multiple SLE was
introduced by Hotta—Schleilinger (2021), in which the driving process was chosen as the
circular Dyson BM. This system was also studied as the Schramm-—Sheffield coupling with
the GFF, and its hydrodynamic limit was exactly derived by Katori-Koshida-Soukejima—
Suzuki (20254 ). In this talk, I present some general consideration on the series of papers
mentioned above, and discuss a future direction in the study of conformally invariant
processes and the non-commutative probability. This talk is based on the joint work with
Shinji Koshida (Aalto Univ.).
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On local properties of noncommutative functions
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Loewner chain ¢ BHFELEERSEATEENE
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11:30 ~ 12:20 £k 52 (LB R)
The ¢-CCR algebra and g-deformations of Ginibre-type point processes

We develop a representation-theoretic construction of the g-deformed polyanalytic Bargmann-
Fock spaces and the g-deformed polyanalytic Bargmann transforms. As a consequence,
we introduce ¢-deformations of Ginibre-type point processes. Moreover, we study their
limiting density measure and show central limit theorems for the fluctuations of their lin-
ear statistics as the number of particles tends to infinity and the deformation parameter

q tends to 1 simultaneously. This talk is based on the joint work with Yeong-Gwang Jung

at Seoul National University.
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13:30 ~ 14:20 K BE (GUHEERE)
Rank-one spherical integrals in matrix and tensor models

We consider rank-one spherical integrals associated with large random matrices and tensor
models. We are interested in how invariance, product structures, and the choice of rank-
one observables affect their large-dimensional asymptotic behavior. Several connections
with limiting spectral distributions and free probability will be discussed, together with
examples coming from matrix products and tensor-product constructions. This talk is
based on a joint work with Benoit Collins, Nicolas Delporte, and Reiko Toriumi.
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Loewner chains in monotone probability theory

Processes with monotonically independent increments can be characterized by Loewner
chains of reciprocal Cauchy transforms. In this talk I will define the notion of generator
of such Loewner chains. Note that we recently succeeded to remove the assumption of
finite second moment, so that the result is given in the general setting. Then I will
compare the generator with the Levy-Khintchine representation for classical processes
with independent increments, and also with free and Boolean cases. This allows us to
generalize the Bercovici-Pata bijections for infinitely divisible distributions. The talk will
be based on a joint work with Ikkei Hotta and Takuya Murayama.

16:40 ~ 17:30  Jiyuan Zhang (South China University of Technology)
Markov Krein correspondence in orbital beta projection

The Markov-Krein correspondence relates a probability measure to a signed measure
through an exponential transform of its Cauchy transform. Fujie and Hasebe recently
proved that the empirical spectral measure of a unitarily invariant Hermitian matrix and
the Rayleigh measure of its principal minor satisfy this correspondence asymptotically un-
der convergence of moments. In this paper, we extend this result to orbital S-projections
for arbitrary # > 0, where we replace the moment assumption by weak convergence of the
empirical measures and introduce a weak* topology for signed measures that naturally
captures the convergence of Rayleigh measures. In particular, our result gives the orthog-
onal and symplectic analogues of the Fujie-Hasebe theorem corresponding to f =1 and

B =4
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9:30 ~ 9:50 REMH BEE ClLiBEHHE R
Poisson operator on the interacting Fock space associated with the symmetric
Konno distribution

The Konno distribution is well known as the limiting distribution of a discrete-time quan-
tum walk. In this talk, we introduce the Poisson operator on the interacting Fock space
associated with a discrete-time quantum walk, which we call the QW-Poisson operator.
We study the spectral distribution of this operator, called the QW-Poisson distribution,
and investigate its spectrum and edge behavior. In particular, we show that phase tran-
sitions occur both in the spectrum of the QW-Poisson operator and in the edge behavior
of the density of the QW-Poisson distribution. This is joint work with Daiju Funakawa
and Kazuyuki Wada.
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Alexander Polynomials and Zeta Functions of Knot Graphs
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Symmetric quantum walks on Hamming graphs and their limit distributions

We study a class of symmetric coined quantum walks on Hamming graphs, where the
distance between vertices specifies the transition probability. A special model is the simple
quantum walk on the hypercube, which has been discussed in the literature. Eigenvalues of
the unitary operator of the quantum walks are zeros of certain self-reciprocal polynomials.
We obtain a spectral representation of the wave vector, where our systematic treatment
relies on the coin space isomorphic to the state space and the commutative association
scheme. The Grover coin is extended to the reflection about a vector in an invariant
subspace of the Terwilliger algebra. The limit distributions of several quantum walks are
obtained. This is a joint work with Robert Griffiths from Monash University.
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