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10:00 ~ 10:50 fEE X4 UK

The weak coupling limit of the Pauli-Fierz model

We investigate the weak coupling limit of the Pauli-Fierz Hamiltonian within a mathe-
matically rigorous framework. Furthermore, we establish the asymptotic behavior of the
effective mass in this regime.

11:00 ~ 11:50 A #d - CUNRS)
The evaluation of the spatial decay of the ground state of the Pauli-Fierz
model from below

In this talk, we evaluate the spatial decay of the ground state ¥, of the Pauli-Fierz
Hamiltonian from below by using a path integral method. The evaluation from above
is known, but it from below is not known and non-trivial. It can be obtained by using
photon number rotations © and a geodesic distance. As a result, the order of the spatial
decay of the ground state ¥ is determined.

BR A

13:30 ~ 14:20  Cid Reyes Bustos (NTT F:FEHF)
Symmetry and degeneracy for the two photon asymmetric quantum Rabi
model

The quantum Rabi model is one of the fundamental models to describe the interaction
of light and matter in quantum optics. The interests of the model transcends physics



and its properties, including the time evolution (heat kernel), spectral degeneracy, and
asymptotics of eigenvalues have been studied from the point of view of mathematics in
recent years. In this talk, we describe the relation of the spectral degeneracy and the
existence of symmetry operators for the two photon asymmetric quantum Rabi model,
which results on a geometric picture for the spectrum.

14:30 ~ 15:20 {7 AEH * (HHEBEKRF)

B-valued semi-circular system and the free Poincaré inequality

Free probability was initiated by Voiculescu in the study of the free product of operator
algebras. In his paper where free independence was introduced, Voiculescu proved the free
probabilistic central limit theorem. The limit distribution is the semi-circular distribution,
and thus it is regarded as a free probabilistic counterpart of Gaussian distribution. The
free Poincaré inequality is a kind of Poincaré inequality with replacing the differential
operator with a certain ”free probabilistic differential operator”. We will characterize B-
valued semi-circular system in terms of the free Poincaré inequality. This is the B-valued
free probabilistic analogue of Biane’s characterization of (C-valued) semi-circular system
and also a non-commutative analogue of Borovkov-Utev’s characterization of Gaussian
system by Poincaré inequality.

15:40 ~ 16:30 ok 5e (b R%)
Conservation operator processes from asymptotic representation theory and
their CLT

In this talk, we examine applications of the theory of operator-valued processes to alge-
braic methods in probability theory. In particular, we analyze the asymptotic behavior
of conservation operator processes, which are defined on a symmetric Fock space, derived
from unitary groups and quantum unitary groups as their rank tends to infinity.

16:40 ~ 17:30 Hiu KB~ GREKH)
Segal-Shale-Weil RIZDZEH, & — L FITRIERER

Segal-Shale-Weil I1lZ, Schrodinger €7 /L & FHIXN 2 LB A8 LT, o HLAYGRF T
W B BRI ARME (7 — U ¥ - BCRRE - 0 RBREL - HATRREN R ) 1. R
K7 HERE 5225 2 e PRI TWS, REETIE, 2y, 727 105580
Segal-Shale-Weil RIAD 187 X — X EFOEBMRPILERZ b 212, —BIb Xz F4T
BEERREEZER -FHHE L. 2hp, HEOEKTOFETHEMEHAEZE L. Legendre B
ZHOWTHRINCEEARTE S 20 Z e 2RET %,

10898 (k)

9:30 ~ 9:50 HE HiME * (LH#ERF)
Free Products and Free Independence in Free Probability

In this talk, I will explain the definitions of free independence and free products, and
present some properties I am currently learning about them.

10:00 ~ 10:50 HEH BH (LEEHE KF)

Convolution formula of Meixner-type free gamma distributions

Free probability theory, introduced by Voiculescu, is known to have a deep connection
with classical probability theory through random matrix theory. There exist several
ways to describe the correspondence between the two theories, but these descriptions
generally do not coincide. Representative examples include the Bercovici-Pata bijection



and correspondences based on orthogonal polynomial systems. In recent years, a new
type of correspondence, called the potential correspondence, has attracted attention. This
correspondence plays an essential role in Voiculescu’s free entropy.

In this talk, we define a generalized Meixner-type free gamma distribution as a general-
ization of the free gamma distribution introduced by Anshelevich. We report on its distri-
butional properties and convolution formulas. Furthermore, we construct the framework
of the potential correspondence for this class of distributions and examine the convolution
formulas of the corresponding class of distributions on the classical probability side. This
is joint work with Noriyoshi Sakuma (Osaka University).

11:00 ~ 11:50 =& mL CLimER)
S-transform of arbitrary probability measures on the real line

Free multiplicative convolution is the distribution of the product of two free selfadjoint
operators, one of which is assumed to be positive. To compute free multiplicative con-
volution, S-transform has been a useful machinery. The S-transform was first defined by
Voiculescu for measures with compact support with nonzero mean, and then generalized
to some unbounded support cases by several authors. Recently, we successfully gave a
definition of the S-transform of arbitrary probability measures, which satisfies desirable
properties. This talk is based on a joint work with Octavio Arizmendi and Yu Kitagawa.

JBAR A

13:30 ~ 14:20 FE &if (CoeFont)
Free Random Projection for In-Context Reinforcement Learning

AFE T, SARNFRIEF NI B0 2 U EHERER L% HAY & LT, Free Random Projection
EWH AN~y BV IFERBNLET, BHFDO I v X 298203, MENREZHEZ 2
CEDHLWEWIENDH D F LA, FRPIZHBHMERGRICHKOE, BEMSEE HA
WS LS 22 TZOMEZWIRLET, ZhE T, MILFECEHASHE CNEIRM %
o 7-PEEMHERBUEH D £ L7225, FRP I N Z HHHCTE S 2D TT, (JEA
MERmAITIZ, ML E ORERIIREE T ICFHE L ET,)

14:30 ~ 15:20  Benoit Collins (GLHERAF)
Operator norm estimates for crossing matrix variants of conditional cumulants

The operator norm of free conditional cumulants can be evaluated through the fact that
it is an iteration of CP maps. Here, we consider a non-crossing variant and obtain sharp
bounds for the operator norm. These quantities appear naturally in unitary matrix valued
Weingarten calculus. This is based on joint work with Wangjun Yuan.

15:40 ~ 16:30 A & (BRERY)
Weingarten calculus with virtual isometry

Bourgade-Najnudel-Nikeghbali (X, =%V FEDF|DHEMRTH % virtual isometry &
WHOBERZEA L, ZDOWMFE T, (n-1) XD Haar =& V17555 n X Haar =& V{7
MR T 32 FiET 5 A TW5, X T, BHIEAD Weingarten calculus (& Haar =% )
FTANDATHNR T DE— X > b ZEHE T 5, virtual isometry D# 2 75 % H\W T, Weingarten
calculus ZFHE X ¥ X 5, Benoit Collins (HEK) & OFFIIHZL,

16:30 ~ 17:10  FK W3 CATRILRE)
Braided probability

I will talk about my program on constructing new notions of independence (universal
products in a certain sense) from quantum invariants of links. In preliminary calculations
it seems that this idea works well. But I did not yet check the details of the story. So



up to now this is only a speculation (a fantasy). If the idea works well, we obtain a new
notion of independence, which I call the braided independence, for each braided subfactor
of finite index and finite depth.

108108 (&)

9:30 ~ 9:50 &H ZC* (L#ERT)
Asymptotic Behavior of Higher Airy Functions and Multicritical Limits of the
Shifted Schur Measure

R Airy BBUE p FE ODE y®) —ay = 0 O L TEE %, @R Airy B> & Fredholm
7)1 % W TR 5 N 2 2113 &K Tracy-Widom 737 & X 5, Schur HIE %2 A7z
7 Y X LTGEIDF vy THERDZ 7 — VHIIRIE, SR TW PR 5 2 L AVREh
TH D (Kimura Zahabi (2020, 2022), Betea-Bouttier-Walsh (2024)). Schur Il 1EEK
TW DADBER 2 Z=N—FV T 4 7 FRZBT 2 ZEHHSLNT WD, A#HTIE,
FR Airy BAEOEIRE CHEBRERE T2 Z e 2BREZHOWTORLAED L, ZOICHE L
T, shifted Schur fIfE% A7z T > X L73EIDF vy THERD R 7 — AHIRAS, HR TW
TAZIR T 2 Z e 2R, BB, p=2 (BED Airy ) OHBEETTITIRIATL
% (Matsumoto(2005)).

10:00 ~ 10:50 =K #&E (FEHKF)
BERXRZIERICE ZEGREEF T +— 0 OFRERSICHEE

TERIRAEHRIE S Fractional Revival £ Wo HRIIEFBEEOTH CTHELRMZTH D,
INSHEFRAEVHEERS S S 7 FOEGRERE TV +— 271K D HERINS. KR#E#EHT
X, 1XTDAY V$H, T7bH path EORT Y + — 7 ETIIAHMNERZIENAIC L D XA
fbxhz 2 ZENL, EXZHEHAOHKARILEEZEZ S Z 2T, 200t EORITHIL
RTE2Z 28R 2. K2, 1 XCOERTEAESABRVEHEREZEITETNLICOWVWT
ALz,

11:00 ~ 11:50  7HC B (FRAREE)
Radial multiple SLE and circular Dyson BM in the hydrodynamic limit

The circular Dyson Brownian motion (BM) defined on a unit circle S is a variant of the
Dyson BM on R. Its hydrodynamic limit is given by the time-dependent probability
measure p; on S, whose circular Stieltjes transform solves the inviscid complex Burgers
equation on S. The radial multiple Schramm-TLoewner evolution (SLE) in a unit disk D
driven by the circular Dyson BM was studied by Hotta and Schleilinger (2021), and its
hydrodynamic limit was formulated as a radial Loewner chain driven by p;. In the present
talk we will report an explicit description of the hydrodynamic limit of the radial multiple
SLE started from a single source at z = 1, which will be regarded as a radial extension of
the previous result in the chordal case (Hotta—Katori 2018). We will show that the system
exhibits a novel transition at time ¢t = 1, where topology of the SLE hull is changed and
a critical phenomenon is observed in the edge behavior of the SLE-hull boundary. In a
recent study, we proved that coupling between the radial multiple SLE and the Gaussian
free field on D is established if and only if the former is driven by the circular Dyson
BM. That is, the circular Dyson BM is chosen as a unique family of driving processes for
radial multiple SLE. In the hydrodynamic limit, we study the correspondence between
the time-evolution of supp s on S and the motion of SLE-hull boundary in . This talk
is based on the joint work with Shinji Koshida (Aalto Univ.), Chizuru Soukejima (Chuo
Univ.), and Raian Suzuki (Chuo Univ.).
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