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Title and Abstract

Asymptotics of Higher Airy Functions and
Applications to Random Partitions

H zd (LEERF)

Abstract

R Airy BIEUZ. Adler-van Moerbeke (1992) & Kharchev et al. (1992) IZ & > TEAI N7, Airy
BOBERG—BALTH D . Kontsevich fTHIBRI DSR2 1UTHIE T 2 “RouEH R OHRIR IS B
N5, %rRMHBIBIS 2 EY 22 851CY A7 —)L L7 & EDRRIRDMAD L & Dtk 52 5, Z D% R
Bab52 5WEICIE, ZOFMPBEZ 522N T4 0355 L5 9, AKX Airy B> 5 Fredholm
9% - THB 5 15 3 I3 ER Tracy—Widom 734 & WEEIL 5 A3, Schur WIEEZ A7z v ¥ Loy
HDRr —VERBRIE, EX Tracy-Widom B35 2 5 L= "—H Y T4 7 7 RAIET 5 LA N
TWw 3 (Kimura—Zahabi (2020, 2022)), AFHHTIZ, EX Airy PIEOERE CHRBONE T 5 2 L 2#
RIEZHOWOR LD, ZDOJBH & LT, shifted Schur JIEEZ Adr7z 7 v ¥ L5358 D R r — )VIRR D3,
X Tracy-Widom ZBAADED 5 L= N—H ) 7 4 IZJET 5 2 & DEMITINEGEHZ 5 2 %,
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Abstract

Segal — Shale— Weil Z¥ll%, Schrodinger €7V EWFIXN 2 B 250 L <, HUVFHAENT I BN 5
FERM 245808 (7 — ) 2284 - BhCERE - 00 ABIEL - TR BN R &) 1, RBERIN AR E 522 2 &
DHIS N TS, AEHETIE, Znfito, 707 1 054D Segal— Shale - Weil ZHLD 1,35 X —
SR DB RIB 2 b L, —BIES N PITBEIEAR 28R - §HR L. 2025, WlHOERT
DPATBENIEHE &, Legendre Bi%tZ W THHARINICEIR CTE 5 L W) T L 2MET 5,



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

DHie ABEHE (Fidi 2 K)

Abstract

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.
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Radial multiple SLE and circular Dyson BM in
the hydrodynamic limit

AR EH (FPRAR)

Abstract

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-Loewner evolution (SLE) in a unit disk D driven by the circular Dyson BM was studied by
Hotta and Schleiffinger (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 ¢ = 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 p; on S and the motion of SLE-hull boundary in
D. 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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Free Products and Free Independence in Free
Probability

s wamE (dbiERY?)
Abstract

In this talk, I will explain the definitions of free independence and free products, and present some
properties I am currently learning about them.
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The evaluation of the spatial decay of the
ground state of the Pauli-Fierz model from
below

A e LIRS

Abstract

In this talk, we evaluate the spatial decay of the ground state ¥y 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.
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S-transform of arbitrary probability measures
on the real line

BAE &ih (AL k)
Abstract

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 convolution, 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.
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Symmetry and degeneracy for the two photon
asymmetric quantum Rabi model

Cid Reyes Bustos (NTT JEHEHH)

Abstract

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.
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Free Random Projection for In-Context
Reinforcement Learning

B #r (CoeFont)

Abstract

AT, SUIRWERIEE I8 T 2 P EHERER %2 HiW L LT, Free Random Projection & > 9 AJJ
Y EVIFEEENLET, BFEO 7 VY LHRIE, BENAEZIZ 2 2 LML v E v ) HiE
WH Y F L7H, FRP 3 HHMERGRICHE DS, BEMEZ HRICRTSET s 2 Tl odiEz Wik L %
T, INE T, WA ECHASE TN RM Z2 - 72 BRERBRIEH D £ L7223 FRP IZZINZHHK
MCOESMZ b0, GEnHER M IC, B E ORI IRESTICEEL £77,)
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Weingarten calculus with virtual isometry

WA G (BIRERY)
Abstract

Bourgade-Najnudel-Nikeghbali 1%, =% V) #HEDFIDEFEAGRETH 2 virtual isometry & > 9 &% E
AL7z, ZOWZET, (n-1) XD Haar =% V1750755 n K Haar 2 =8 V{752 LT 2 FiEz 52
TWw3, 3T, BHIHAD Weingarten calculus 1& Haar =% Y {TFIDITFIK T DE— X v P ZEHET
%, virtual isometry D% 2 /% H\>T, Weingarten calculus % % ¥ X 9, Benoit Collins (5{#H}
R) & DI,
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Abstract

SEARIRAEHA LS Fractional Revival & Vo 2RI EFEEDO DT THELZMEZTHD, IN6IFAY
VRIS 7S 7 oMRR R T — 7 I X D HBIN S, AFRETIE, 1 RIOAEVEH, T4
DY path LOBT 7+ — 7T ADRELXLHEHAICL D ALING 2L 28N L, EXEHADOKL &
PRRZ2EZ 52 LT, 2RI EDORICHILETE S Z k%ﬁ«%.%u,lAmw%@uﬁéh&w
HREELZITEFTIVICOWTRHMA LW,
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Braided probability

FAR W30 CETPERAKRS)

Abstract

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.



