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FERDBBE SN, SIS BDEBIRICEESINE Lz, 4 A 1 BT CIUARB RRHEZER, YIH%
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Format of the Individual Research Activity Reports

A. Research outline
e Abstract of current research (in Japanese and English).
B. Publications

e Selected publications of the past five years (up to ten items, including books).
As an exceptional rule, the lists inclucle all the publications issued in the period
2024.1.1~2024.12.31

C. Invited addresses

e Selected invited addresses of the past five years (symposia, seminars etc., up to ten items).
D. Courses given

e For each course, the title, a brief description and its classification are listed.
Course classifications are:

1. graduate level or joint fourth year/graduate level;

2. third year level (in the Faculty of Science);

3. courses in the Faculty of General Education™;

4. intensive courses.

*Courses in the Faculty of General Education include those offered in the Department of Pure and

Applied Sciences (in third and fourth years).

E. Master’s and doctoral theses supervised

e Supervised theses of students who obtained degrees in the academic year ending in March,
2024.

F. External academic duties

e Committee membership in learned societies, editorial work, organization of external sym-

posia, etc.
G. Awards
e Awards received over the past five years.
H. Host of Foreign Visiter by JSPS et al.

e Brief activities of the visitors; topics, contents and talk schedules, up to five visitors



1. BEARAZEEENRS

Individual Research Activity Reports

#I% (Professors)

“H & (AIDA Shigeki)

A. FFZEREE

(X, Yy, Rin) (m =1,2,...) Zo8F v ~ZERIC
% X% [A] U ReRZ2R b T 38 S M- iR ES
T X, =Y, + R, 22T 7%, Y, 2EA
IV Uy limo oo B[ Bmll] = 0 %723 & &,
Xy b Y, L RUCHRICEINGRS %, A
FKTD (X, Yo, R) BUTO LS ICERS
B2HDTHB, 77822 7 M TE 2GS Y
ZiFE B CEREI X B IR [0,1] TEREH
725 7 M ER DM L Z DU LIR DR R %
X T 5%, EREE. [0,1] © 2™ FEnEl0%
X CTRNICERZINZ DDTH %, Yo 1Es
HYRBEE B TEEZ V4 —F—HFRDEHA
T EFARE. R, 13Z20EL T2, FU BRI
JSUTEEBED ST X—& o ZHWT X,, =
(2™ X, You = (27)Y, Ron = (2™)*R,, &
EEDGERE XTIz NF v NZERNE, R
DZEMTH B, DHAT, TATHETIE, Y, 28
FRICRS 2 (ZUE, V4 —F—DFAD 4R
E—X Y MEHEPLHS) 2 BXU X, HEH
IR L. 2R Y,, DEhE —8T5Z
EATREINT WA, RIFETIE, AT REfEH
HHMHEEMZTEE, HBIEDAAT A=K e
TFEL T, (2™)°| Rl 730 IR L, {EED
p > 1A LT limy, o0 E[(2™)%P|| R |P] = 0
B, TROBERENED TR VA —
X —T 0 IZINHKT % Z & %R LIHEAKDKE
K ofERZ (ZhEEFET) OREHEE
L7zo ZDFER, #y 2@BBEBAN— 2 NMEE H
(1/3 < H < 1/2) OIFEEE T 5 v v #HBIDGE.
e <min{3H —1,(1/2) — H} Z#zti¥I vz
YERLT. 3 — H &, GEPGERE XY, 238
BRI TR STV S 2 S RN T
K 2HHTH Y. BERCERIL 72RO BERIR R T D
EDAEEZDLL e <3H -1 ThHHUITL vz L

Hbonrd, ZOMRINEOAZEZTLE, O
EARELFHETH 2 L b 2H, ZHERT
e, Fh BrOY¥3H-1DLIESRS
DEHLPICT 2 I 3SROBETDH 5,

Let (X, Y, R) (m = 1,2,...) be random

variables with values in a Banach space de-

fined in the same probability space. We as-
sume X,, = Yy + Rm. If Y,, converges in
law and lim,, oo E[||R,n|]] = 0, then X, also

converges in law and the limit distribution is
the same as the one of Y,,. In this research,
we consider the case where X, = (2)*X,,,
Y, = (2™)Y,,, R™ = (2™)°R,,, where « is
a positive number. Here, X, is a difference
of the solution process and an approximate so-
lution of a rough differential equation defined
on the time interval [0, 1] driven by a contin-
uous Gaussian process B. The above « de-
pends on B. The approximate solution is de-
fined recursively on each small interval of 2™-
dyadic partition of [0,1]. Y, is a weighted
sum process of Wiener chaos defined by B and
Ry = X — Yoo

space is a function space consisting of continu-

In this case, the Banach

ous functions defined on [0, 1]. In prior studies,
it is proved that Yj, converges in law (this fol-
lows from the 4-th moment theorem of Wiener
chaos) and X, also converges in law to the
On the other hand,
we showed that there exists a positive constant
£ > 0 such that (2™)%||R,,|| converges to 0 al-
most surely and lim,, o E[(2™)%P||R,|/?] = 0

for all p > 1 if B satisfies a certain conditions.

same limit distribution.

This is a joint work with Nobuaki Naganuma

(Kumamoto university) which was submitted.



We study the value ¢ in the case where B is
a fractional Brownian motion with the Hurst
parameter 1/3 < H < 1/2 in this year. The re-
sult is as follows. If ¢ < min{3H —1,1/2— H},
then the above convergence of R, takes place.
The exponent 1/2— H comes from the fact that
Y,, and the approximate solution is defined at
discrete times. If we consider the difference
at the discrete times only, the convergence of
(2™)¢ Ry, is valid for e < 3H — 1. We will con-
tinue the study to make clear whether 3H — 1

is the optimal constant and the study on the
asymptotic behavior when ¢ = 3H — 1.
B. FEXKHX
1. S. Aida, Rough differential equations
bounded
variation terms, J. Theoret. Probab. 37
(2024), no. 3, 2130-2183.
2. S. Aida and N. Naganuma,

analysis

containing path-dependent

“Error
for approximations to one-
dimensional SDEs via the perturbation
method”, Osaka J. Math. 57 (2020), no.

2, 381-424.

C. MEHFER
1. Asymptotics of lowlying Dirichlet eigen-

values of Witten Laplacians on domains
in pinned path groups, “BEERERIHY —
7T avy 7 2024 3 A 11 H.

2. Asymptotics of lowlying Dirichlet eigen-
values of Witten Laplacians on domains
in pinned path groups, “Stochastic Anal-
ysis”, FUARRZREMATIESERR, 2023 4,
11 H6 H~9H.

3. An approach to asymptotic error distri-
butions of rough differential equations,
“Stochastic analysis”, EPFL, @ — > X,
AA R, 2023 4,8 A7 H~18 H.

4. An approach to asymptotic error distri-
butions of rough differential equations,
“Stochastic analysis and related topics”,
RBR, 2022 48, 12 H 2 H~4 H

5. An approach to asymptotic error distri-

butions of rough differential equations,

“Stochastic analysis and applications,
Open Japanese-German conference”, 3
2VAR— B4V 20224, 9 A 19 H~
23 H.

D. ##&

1. FESRWET I MEsRZer, MERERL, i, <L
a7 HEH R Y OMERGROBEMEHEIES X OV
R= T OEHRBA LT o 7. (HE
FE S BARAR 4 FAEAITHERR)

2. HERKE 2 I A R—ZHEIHOEY L
R— Z DD W TR O HERE (I
S, SR & & o - R o #E R, KB
DRIERI, FRME PR E B e & o0 A RR E T
DR AT > 7=, (3 EEMTHER)

3. FERMRATY: - HERBEHE XA . vV F ¥
7= BT S HERIED) & Z AU RS W
ERW A A DB IC OV THER L .
(BOHRR2EDT - 4 FAHEHER)

ok

*

E. &+ - a6
1. (L) tdE 75 (ITAGAKI Yoshiharu):
Rz B 7 MHEZ R oMERM 7

DWT
2. (f&+) W # (TABUCHI Susumu):
Stochastic ~ Volterra Equations and

Renormalized Wong-Zakai Approxima-

tions for Volterra Rough Paths

F. SHMfZEs — B 2

1. ASPM fREZBAREZER (2024 F 6
HRET). THA1H»HIIREEZE

2. Journal of Stochastic Analysis (Commu-
nications on Stochastic Analysis 2> & %
FRZHE) D associated editor

3. Journal of Mathematical Sciences, the
University of Tokyo DfFtEZRE

4. Stochastic Processes and their Applica-

tions (Elsevier) @ asscociated editor

fIER #217 (ABE Noriyuki)

A. BIFEREE

RO RBGROM I ZIToTWVWD. SHEEI
7NhaA—TLOE—XY 2T 7 LD Braden-



MacPherson 5 518545, Achar-Riche DE
R CoRSREREOE 2. ZAUILETD 5
fToTWEMETH 20, ERICE->TWVWiEh o
725D TH5. HEFETTETWEHDEHMX Y
LTCELDTRHATETETH - 72h, FEMNI
TRSED I ENTERDP o7, RKEEDORHZ
HIsL THHZHIT 2 TETDH 5.

I study representation theory of reductive
groups. This year, I studied the category
of mixed perverse sheaves in the sense of
Achar and Riche, which arise from Braden-
MacPherson sheaves on the moment graph on
alcoves. This research had been ongoing for
some time, but it had not yet been completed.
I initially planned to finish to write a paper in
this year, but I was unable to finish it in time.

I will continue to do this in the next year.
B. #E&KiX
1. N. Abe: “Singular Soergel bimodules for
realizations”, to appear in Int. Math.
Res. Not.
2. N. Abe:

Bott-Samelson

“A homomorphism between
bimodules”,  Nagoya
Mathematical Journal.

3. N. Abe and F. Herzig:
ducibility of p-adic Banach principal se-
ries of p-adic GL3”, Vietnam J. Math. 52,
451 - 478 (2024) (special issue dedicated

to Pham Huu Tiep’s 60th birthday).

4. N. Abe: “On one-sided singular Soergel
bimodules”, J. Algebra 633 (2023), 722
- 753.

5. N. Abe: “A Hecke action on G{T-
modules”, J. Inst. Math. Jussieu, 23
(2024), no. 3, 1125-1167.

6. N. Abe:
modules of pro-p-Iwahori Hecke alge-
bras”, J. Inst. Math. Jussieu, 22 (2023),
no. 6, 2775-2804.

7. N. Abe, F. Herzig and M.-F. Vignéras:
“Inverse Satake isomorphism and change
of weight”, Represent. Theory 26 (2022),
264-324.

“On the irre-

“Extension between simple

8. N. Abe: “A bimodule description of the
Hecke category”, Compos. Math. 157
(2021), no. 10, 2133-2159.

C. HEEFER

1. Hecke BIZOWT, HARR 2025 FE
Ex, FHAIGEEE, 2025 4E 3 H 20 H.

2. BB ORBBEDO KB GN, KB >R
v L 2024, KBR, 2024 £ 11 A 20 H.

3. Irreducibility of p-adic Banach principal
series, The 25th Autumn Workshop on
Number Theory, JtifEE K%, 2024 4F 10
H 30 H.

4. On Hecke categories, Combinatorial

Representation Theory and Geometry —
In Honor of Satoshi Naito’s 60th Birth-
day—, I T RS, 2024 9 6 A 25 H.

5. Irreducibility of p-adic Banach principal
series representations of GLs3, &Rt
IJ)—, 202446 H 18 H.

6. Irreducibility of p-adic Banach principal
series, 2023 NTU-UTokyo Joint confer-
ence, National Taiwan University, &%,
2023 4£ 12 A 8 H.

7. Realizations of Hecke categories, LMS
Bath symposium on Geometric and Cat-
egorical Representation theory, »N— A K
¥, A4X YR, 2023448 H 8 H.

8. p it Banach ERIIRHDELHIMEIZDOWT,
RIMS H#[FIWIZE (RFRY) TRIGHE 20
JAREICB T 2RO ERE |, 5HEK
%2023 £ 6 A 21 H.

9. Irreducibility of p-adic Banach prin-
cipal series representations, Séminaire
Groupes Réductifs et Formes Automor-
phes, Jussieu, 7 7 > A, 2023 & 3 H
23 H.

10. Soergel bimodules and homomorphism
between Bott-Samelson bimodules, Rep-
resentation theory and geometry of loop
spaces, 2%V + 7 LR 75 VR, 2023
F£1H10H.

11. Bott-Samelson i {f i #E o 5 o % [/ BY,
2021 EERBERS VR VL, VT4



>, 2021 % 11 A 19 H.

D. i##%

1. WIHEERE I F—VHE | @i o Bifico
W, Zn—7¥RET ORI E 2
1To7z. (BEEZETAIIREHRR)

2. Betdiam XC ) BEREGEE © B3RP HAT Lie
ROEMREE» o150, B O T 2#
#Bx1To7. BERNZANRZL o@D T
H5. (1) BFEFHEHM Lie HOL— FRIZ
X oG oRd. (2) ARKTERIRRO
8. (3) B O OERCEANE, Tuy
7 5rfR. (4) Soergel 12 & 2GR OR
iR ¥ Kazhdan-Lusztig THB & f Koszul
RO, R AERT - 4 AL @R

3. B HMFEYE I F— o B KRB
ZHuine, REGERO AMHGER 21T o 72,
(BB E R FR)

4. BORRECE - FEE C BEe e RBGmICE T
AR 2B 21To 7. (BEY
RN RS RR. )

E. &+ - ftaER
1. Gaxcidt) /s #15E (OHARA Kazuma):
Hecke algebra isomorphisms for tame
types
2. (&%) WH #EAN (MURATA Haruto):
Affine highest weight structures on mod-

ule categories over quiver Hecke algebras

F. MAses — e 2

1. HARBUER, Bl A7 2 #EAZER,
HZE8

2. %2 "Workshop on Shimura vari-
eties, representation theory and related
topics, 20241 (2024 % 10 A 7 H» 5 10
A 11 H), MEEA

3. WA HEREE I F—, HEEA

G. %
1. 2025 FEHABFERREEEH
H. ##ro0e s X —
1. Claudies Heyer, “A 6-functor formal-

ism for smooth mod p representations”,

'Workshop on Shimura varieties, rep-

resentation theory and related topics,
2024 THEH

A% sk (ISHIGE Kazuhiro)

A. TRTUREE

1. 2—2 Y v FZEMIZBEWTIEA R YIRS
av Ry MaEERFHEOR SR, WIS BB
DRI D 2 R A%, ZZRZBOBE L LTxE
MiZ7 % Z e RIS T WS, RIFFETIE, BH
RO TR EZRE %, o X5 kMR
15T 2 02OV TR Z 1TV, 205
DR 21T 72

2. R (BOAREHE, D2), Il EEfK (s
K) codFE e LT, RY 2B 2 BEER
S 2 BTN O BEARR D BIRNRRERD 5
WYL, ZoRKHRBICKD, RY 1
B 2 BIRE RSS2 BT O MR O %853,
B EROBEAMTH 2 17 ALCEIR RS
&I TIRAITHRRDERBTH 2 RT Y VI
MEXNDEEDNHALICRD, RO R E R
GBI E oM X, ZOIHE LT, MG
55 PR R RIC BT 5 R RBIEER O 1F
1E + IEAFAEICBE 3 2 R R SR R0 [FE L /-

3. HeffesERERIG (BROREGHE) »Hiz, Dirichlet 5
LT ICB Y 2 PR R o R ATk
BT 200 b L — 2 DB E 5
Fio o ORI EABEB e LTRHT 2 2k
W&o TR 72, chuck b, BRmATIEE
EfEDTFELE T 5 72 D OYIHEBU T 3 2 B
HEoN, i, TARGERDZZICEST,
Dirichlet B TRICB I 2 LR ARG ERD
AR L 72 % 7= 9 O YIRS o o Bk % FE 3
5Z IR L.

1. In Euclidean space, it is known that if a non-
negative initial function has a compact support,
the corresponding solution to the heat equa-
tion becomes log-concave in the spatial vari-
ables within finite time. In this study, we inves-
tigated what kind of concavity properties the
solutions to the heat equation possess in finite
time and characterized these properties.

2. In a joint work with Sho Katayama (UTokyo,



D2) and Tatsuki Kawakami (Ryukoku Univer-
sity), we obtained an explicit representation of
the fundamental solution of the heat equation
with dynamic boundary conditions in a half-
space Rf . This explicit representation reveals
how the behavior of the solution is influenced
by the Gaussian kernel, which is the fundamen-
tal solution of the heat equation, and the Pois-
son kernel, which is the fundamental solution of
the Laplace equation with dynamic boundary
conditions. As a result, we obtained optimal
decay estimates of the solution. Furthermore,
as an application, we identified the Fujita crit-
ical exponent for the existence/nonexistence of
global-in-time positive solutions for the corre-
sponding semilinear heat equation.

3. In a joint work with Kotaro Hisa (UTokyo),
we characterized qualitative properties of the
initial trace for local-in-time nonnegative so-
lutions of semilinear heat equations under
the Dirichlet boundary condition. This was
achieved by utilizing the distance function from
the boundary as a weight function. As a re-
sult, we obtained necessary conditions on initial
functions for the existence of local-in-time non-
negative solutions. Furthermore, we obtained
sufficient conditions to identify the optimal sin-
gularity of the initial function for the solvabil-
ity of the semilinear heat equation under the
Dirichlet boundary condition.

B. #E&KX

1. K. Hisa, K. Ishige and J. Takahashi: “Ini-
tial traces and solvability for a semilinear
heat equation on a half space of RM",
Trans. Amer. Math. Soc. 376 (2023),
5731-5773.

2. K. Ishige and S. Katayama : “Supercrit-
ical Hénon-type equation with a forcing
term”, Adv. Nonlinear Anal. 13 (2024),
Paper No. 20240003, 28 pp.

3. Y. Fujishima, K. Hisa, K. Ishige, and R.
Laister : “Local solvability and dilation-
critical singularities of supercritical frac-

tional heat equations", J. Math. Pures

Appl. 186 (2024), 150-175.

4. K. Ishige, P. Salani, and A. Takatsu :
“Characterization of F-concavity pre-
served by the Dirichlet heat flow", Trans.
Amer. Math. Soc. 377 (2024), 5705
5748.

5. K. Ishige and T. Kawakami : “Refined
asymptotic expansions of solutions to
fractional diffusion equations', J. Dy-
nam. Differential Equations 36 (2024),
2679-2702.

6. K. Ishige : “Eventual concavity proper-
ties of the heat flow", Math. Ann. 390
(2024), 5883-5922.

7. N. Ioku, K. Ishige, and T. Kawakami :
“Existence of solutions to a fractional
semilinear heat equation in uniformly lo-
cal weak Zygmund type spaces", to ap-
pear in Anal. PDE.

8. K. Ishige, S.

Kawakami,

and T.

“Fundamental solution to

Katayama,

the heat equation with a dynamical
boundary condition", to appear in J. El-
liptic Parabol. Equ.

9. K. Hisa and K. Ishige, “Initial traces of
solutions to a semilineat heat equation
under the Dirichlet boundary condition",
to appear in Calc. Var. Partial Differen-
tial Equations.

10. K. Ishige, P. Salani, and A. Takatsu :
“Riemannian starshape and capacitary
problems", to appear in Nonlinear Anal.
Real World Appl.

C. HEHFER

1. Characterization of F-concavity pre-
served by the Dirichlet heat flow, Anal-
ysis Seminar, Academia Sinica (Taiwan,
online), 2023 £ 9 A

2. Characterization of F-concavity pre-
served by the Dirichlet heat flow, Euro-
Japanese Conference on Nonlinear Dif-
fusions, ICMAT-UAM (Spain), 2023 4
10 A



10.

. Eventual F-concavity by the heat flow,

Critical Phenomena in Nonlinear Partial
Differential Equations, Harmonic Analy-
sis, and Functional Inequalities, Il E#E
& —, 2023 F 11 A

. Existence of solutions to a fractional

semilinear heat equation in uniformly lo-
cal weak Zygmund type spaces, (a2~
R RT3 2 ERIMER R 20
JEIA, BEAIR AR — VR, 2024 4 1 A

. Non-preservation of concavity properties

by the Dirichlet heat flow on Riemannian
manifolds, 2024 International Sympo-
sium on Science and Education — Mathe-
matics Session, National Taiwan Normal
University (Taiwan), 2024 4 6 A

. Non-preservation of concavity properties

by the Dirichlet heat flow on Riemannian
manifolds, The Ninth Pacific Rim Con-
ference in Mathematics, Nonlinear PDE
session, Darwin (Australia), 2024 £ 6 H

. Non-preservation of concavity properties

by the Dirichlet heat flow on Riemannian
manifolds, China-Japan Workshop on
Nonlinear Elliptic and Parabolic Equa-
tions, Chern Institute of Mathematics,
Nankai University, Tianjin (China), 2024

10 A

. Preservation of concavity properties by

the Dirichlet heat flow, Sezione di Anal-
isi, Dipartimento di Mathematica, Po-
litecnico di Milano (Italy), 2024 4 10 A

. Preservation of concavity properties by

the Dirichlet heat flow, Korean—Japanese
workshop on elliptic and parabolic equa-
tions, Seoul National University (Korea),
2024 % 11 A

Dirichlet heat flow 12 & 2 MMERIFICOW
T, RALRZER BB AR RS S 5 %
FER, 2024 FF 12 H

.

1.

R TV L AR — PRSIz O W T %
PIT o7 (3 FAEMNTHER).

- RNTERERIEE 1 AR — i S

BEREITo7 (3 EAERTBEOHD).

. BT L AR— RS D AR T o

7z (HERIIRRAE - HiA BRI

. ERRRTEEE 1R — 2R OB 21T -

7o (PEEERIARE - S BRRIERE

- IERIEIRT S | ERIE R R R D R R

POV TR EIT o 7o (BOERFEBEM T

CHEAPEERR A - PR OO M

PERZDW TR E1T o 72 (ALK, 2024
F£12 H)

E. &1 - i

1.

(L) #E 5 (ARAYA Kensho): FEfR
BEAFM T 2B ERICNT 227
7 7 R DEEEH].

. (&) 3 %48 (GUO Ruinan): Carleman

estimates and inverse coefficient prob-
lems for stationary first-order transport

equations.

F. WA — e X

1.

0 N O Ot = W

10.

Editor of “Journal of Mathematical Sci-

ences, The University of Tokyo"

. Editor of “Partial Differential Equations

and Applications"

. BARCERES

. BARRCERHBOT G IR RRE R

- BROTREAGRTITR

. TENTEEK IR X —

. OHfRNTE < ) —

. Scientific Committee : The Ninth Pacific

Rim Conference in Mathematics Darwin

. Organiser : China-Japan Workshop on

Nonlinear Elliptic and Parabolic Equa-
tions
Organiser . Korean—Japanese Workshop

on Elliptic and Parabolic Equations

H. #ArsOE Y X —

1.

Robert Laister (Senior Lecturer, Univer-
sity of the West of England), 2024 4 4
H

. Troy Petti (PostDoc, Politecnico di Mi-



lano), 2024 £ 9 A

w4 OyZ 2R )7 (WILLOX Ralph)
A. WS

SEZFEY LTTED 3 2OEEYMY v BGRT
BAREIZOWTHIZE 2TV, WSR2 157,

e NN R AMUIA®IC K 2 ful
deautonomisa- tionJ & T BB © Jj %
RXRE ¢ TEgOIERNNME) £ nwS 2D
D7 7Y F VIR L Bbh 5 BER DM
KBEIh Y v 7 IS S WEEERD
HNEZRRB e BT 2700 IR
B F1ETH 5. Université Paris-Saclay
(France) @ Basile Grammaticos, &
FEH K% @ Alexander Stokes & AT 5%
Bl @ Takafumi Mase ¥ O F A 5% T
full-deautonomisation %D IE %4 % ¥
BHEBDIRNNT T 2BV THEIZFERA
L, BEMRERD 62027 7212 LT
toaIE Bt oMEE 5 2 7. BiEO
Rz R T 2T BRI ATDH D
[B.9.], & DKIR 2 FHKT 25 IITTE
ERRhTH 5.

o Alfred Ramani (Université Paris-Saclay),
Basile Grammaticos & Takafumi Mase
e OHFEWFET, FEEDHEE TEHRITO
WAEBERIC BT 2R RAOME L BRO
RAEERIT & 2 REBERK e DBIRZERL
7. BUEALATRER 2 FED /TR D coupling
PHELNZERILOEBRDOFRR & KK
AL DBERIZOVWTOMY [B.8.], k*
RIEEHEBRDOTEEOFH LWETE 7 LI Y
ALz RIET %3¢ [B.10.] I Bhic ik
N, ZOFRLWZAIY XLDERTDE
BEADISFIZ DOV T OFMSUIBEEK AT
H5.

o Takafumi Mase ¥ Turku University
(Finland) @ Jarmo Hietarinta & @ $L[F]
TR T, 5k E 2 XTTOMF L TERS
N2 m2EDFEXOVIHIE - S ERED
FEROREUY entropy DETEICED X S
BB ST HF 2w S IOV THE

FEATo7z. ZDRERZFHELT 2 ITH
VR TH 5.

My research over the past year mainly con-
cerned the following 3 topics in mathematical

physics.

e ‘Full-deautonomisation based on singu-

larity confinement’ is a highly efficient
method for obtaining the dynamical de-
gree of a birational mapping, based on
two seemingly unrelated mathematical
notions: the deautonomization of a map-
ping and its dynamical degree. To-
gether with Basile Grammaticos (Uni-
versité Paris-Saclay, France), Alexander
Stokes (Waseda University) and Taka-
fumi Mase (this Graduate School) we rig-
orously proved the applicability of this
method to a wide class of birational map-
pings, and provided a practical recipe for
constructing such deautonomizations for
6 special classes of mappings. A paper
announcing the former result was pub-
lished this year [B.9.] and a paper de-
scribing the latter part is in preparation.
Continuing our joint research with Al-
fred Ramani (Université Paris-Saclay,
France), Basil Grammaticos and Taka-
fumi Mase, I studied possible connec-
tions between the singularities that arise
in bi-rational mappings on higher dimen-
sional spaces and the degree growth of
the iterates of such mappings, and we
published a paper detailing this connec-
tion for special mappings that are ob-
tained by coupling linearizable second or-
der mappings [B.8.]. Moreover, we also
published a paper announcing a new al-
gorithm for calculating the degrees of the
iterates of rational maps [B.10.] and
we are currently finishing a paper that
deals with applications of this algorithm

to higher order mappings.



e In collaboration with Jarmo Hietarinta

(Turku University, Finland), Takafumi
Mase and I have also continued our re-
search on the influence that specific ini-
tial value and boundary value problems
have on algebraic entropy computations
for difference equations defined on a two-
dimensional lattice. We are currently
preparing a paper announcing our re-

sults.

B. #&G

1. B. Grammaticos,

R. Willox and J.
Satsuma: “Revisiting the Human and
Nature Dynamics model”, Regular &
Chaotic Dynamics 25 (2020) 178-198.

. H. TIino and R. Willox: “Discretisation
of an integrable sub-case of the Hénon-
Heiles system” (in Japanese), Reports of
Institute for Mathematics and Computer
Science, Tsuda University 42 (2021) 135
140.

. R. Willox:

cretising the ‘Human and Nature Dy-

“Discretising and ultradis-

namics Model’ — new challenges and the
limits of modelling —”, Reports of Insti-
tute for Mathematics and Computer Sci-
ence, Tsuda University 42 (2021) 1-16.
. D. Um, A. Ramani, B. Grammaticos, R.
Willox and J. Satsuma: “On the singu-
larities of the discrete Korteweg-de Vries
equation”; J. Phys. A: Math. Theor. 54
(2021) 095201 (26pp).

. B. Grammaticos, T. Tamizhmani and R.
Willox:
of a discrete modified-Korteweg-de Vries
equation”; J. Phys. A: Math. Theor. 55
(2022) 265203 (21pp).

. B. Grammaticos and R. Willox: “Full-

deautonomisation of a class of second-

“On the singularity structure

order mappings in ancillary form”, Open
Communications in Nonlinear Mathe-

matical Physics 3 (2023) ocnmp:10496
(22pp).

7.

10.

M. Hatifi, T. Durt and R. Willox, “Con-
vergence to quantum equilibrum: deter-
ministic vs stochastic pilot wave dynam-
ics”, in Advances in Pilot Wave Theory
— From Experiments to Foundations., P.
Castro, J.W.M. Bush and J. Croca, Eds.,
Boston Studies in the Philosophy and
History of Science 344 (Springer Cham,
2024) (pp 91-117).

. R. Willox, T. Mase, A. Ramani and B.

Grammaticos, “Singularities and growth
of higher order discrete equations”, Open
Communications in Nonlinear Mathe-
matical Physics, Special Issue 2 (2024)
ocnmp:13267 (19pp).

. A. Stokes, T. Mase, B. Grammaticos and

R. Willox, “Deautonomisation by singu-
larity confinement and degree growth”,
The Journal of Geometric Analysis 35
(2025) 35:65 (63pp).
B. Grammaticos, A. Ramani, A.S.
Carstea and R. Willox, “A fast algorith-
mic way to calculate the degree growth
of birational mappings”, Mathematics

2025, 13, 737 (21pp).

C. HBEFER
L.

Discretising and ultradiscretising the
“Human and Nature Dynamics Model”
— new challenges and the limits of mod-
elling, From Nonlinear Waves to Inte-
grable Systems, Tsuda University, Insti-
tute for Mathematics and Computer Sci-
ence, held online on Zoom, 2020 £ 11 A.

. The singularity structure of integrable

Integrable Systems
2021, The University of Sydney, Aus-
tralia, held online through Zoom, 2021
F£12 A.

lattice equations,

. Direct and inverse scattering for the ul-

tradiscrete KdV equation, invited lec-
ture at the ‘workshop on box-ball sys-
tems from integrable systems and prob-

abilistic perspectives September 19-23,



2022’, Centre de Recherches Mathéma-
tiques, Université de Montréal, Quebec,
Canada, 2022 £ 9 H.

. The Laurent phenomenon for the
Burchnall-Chaundy polynomials, sem-
inar at the School of Mathematics,
Statistics and Actuarial Science, Univer-
sity of Kent, UK, 2023 ££ 2 A.

. The singularity structure of the discrete
KdV and mKdV equations, SIDE14.2:
“Symmetries and Integrability of Differ-
ence Equations”, University of Warsaw,
Poland, 2023 4 6 H.

. Testing for integrability using the full-
deautonomisation method, invited lec-
ture at the conference “Dualities and
Symmetries in Integrable Systems”, Sab-
hal Mor Ostaig — the Gaelic College, the
Isle of Skye, UK, 2023 4 6 H.

. Integrability criteria for second order
maps, invited seminar at the TSVP Pro-
gram on Exact Asymptotics, OIST, Ok-
inawa, 2023 4 10 A.

. Singularities and growth of higher order
discrete equations, 1st ISNMP confer-
ence, Bad Ems, Germany, 2024 % 6 H.

. Singularities and growth of higher or-
der discrete equations, invited lecture at
the “International Conference on Sym-
metries and Integrability of Dynami-
cal Systems”, Pondicherry University,
Pondicherry, India, 2024 4 11 A.

D.
L BORRIFIERE (SL & —4) @ MO

WD AFTEFE (BT 1 4)
WS (S2 R—20) MO D
APTGEEE (BRI 1 424F)

- BGEOH 11 - JERREOE - BIREOHY

(SEARZ—): FL=ANRERT, HA
R B 5 BABRR 2R T 5 BOH
EFAREALL— b= b OREAE, RO
ZNSDETIVDIENTIZOWTEH L % afiF%
(B2 4 454 - R - BEREET G B

ARAREE B AR 4 A D HmRRFR)

OS2 (A XA —) I WGFES Y

DA (BEEERAIERE 1 4£45)

ISR XA - BB IREER I (A &

X AL =) BERCATRE D R, RS TH L
DERE 2 RITR 3 RO T LTERS
N2 IR A D TR BT 2 AT
WOWTH U alae (BREEAE4 44 - R
Ve OB ST &)

WA - AlfRH A ARTH 2B E R B
BYRATRE 7 R D3 W & i HL 72 0] % 280 e 3
SIAL T 5, S EoriEn ks
GoMmzREML, BTy tnr—t
FrE G PACIA®HE, KO Laurent BIR7%
E ORIFE M2 B S 2 7o O BB LR
ZEA L. BT, AH - ZafE
SHE KAV HEREFEONE L nlfEn 25
G OMFREEH L, QRT Bif L BER0s
Y 2 HRERICOWTIRH L. BR¥ET
&, EWAH - =l ER D Lax pair RO
Darboux Z# & FiRfEIZ DWW T U 7z
Course contents: In this course, start-
ing from simple examples explaining the
difference between solvable chaos in dis-
crete dynamical systems and genuinely
integrable discrete systems, I introduced
the main concepts that are needed to
understand the idea of ‘integrability’ for
mappings of the projective plane: al-
gebraic entropy, singularity confinement,
as well as the Laurent phenomenon. In
the first part of the course I explained
the properties of the Hirota-Miwa and
discrete KdV equations, as well as their
relation to integrable mappings of the
plane, to QRT-type mappings and dis-
crete Painlevé equations in particular. In
the latter part of the course I mainly dis-
cussed the Lax pair of the Hirota-Miwa
equation, its Darboux transformations

and special solutions.

 BOREEIREEE T (A B X R X —) JGE

T Mathematical Writing & Communi-
cation| IZDWTHL=ZANABATHL S



iR (BLEE FoPM 22— 24:)

F. Motses — e 2

1. Y v = EERFZEAT  nstituts Internatio-
naux de Chimie et Physique, fondés par
E. Solvay ] #FakBE.

2. SIDE (Symmetries and Integrability of
Difference Equations) conference series,
Member of the Steering Commitee.

3. Journal of Physics A: Mathematical and
Theoretical, Advisory Board Member.

4. Journal of Mathematical Sciences, the
University of Tokyo, Editorial Board
Member.

5. Journal of the Physical Society of Japan,
Associate Editor.

6. Journal of Physics A, Special Issue: "Du-
alities and Symmetries in Integrable Sys-
tems", Guest Editor.

7. “Discrete Integrable Systems: Difference
Equations, Cluster Algebras And Prob-
abilistic Models”, ICTS program, Inter-
national Center for Theoretical Sciences
(ICTS), Bangalore, India (2024 4 10 A
21 H~11 A 1 H), co-organizer.

8. “International Conference on Symme-
tries and Integrability of Dynami-

cal Systems”, Pondicherry University,
Pondicherry, India (2024 4 11 A 5 H~7

H), scientific committee member.

H. ihrsoe sy 2 —
1. Jaume ALONSO (Technische Univer-
sitat Berlin) 2024 4 04 H 08 H~05 H

08 H. Together with Dr.

investigated the existence and structure

Alonso we

of invariants for higher dimensional inte-
grable maps.

2. Andy HONE (University of Kent, UK)
2025 4F 02 A 14 H~22 H. Together
with Prof. Hone we investigated func-
tional equation versions of recursion re-
lations for special solutions to discrete

some discrete Painlevé equations.
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IZARE ZER (OGUISO Keiji)

A TS

1. 3XTHERMERI I - YV EREK X O
NY (X)r NOHEICEET 2 2 DD KE#E, [0 TH
WHE A 7 R FHIE 03 5 & AR K 7R
%.) GEHRTE) v MBUEROH RN H
ZLEFB2Fy—VHETELSEVHE * 7
DO DIEEAREHEADFEET 20?1 &
5 [ CAEMERE) OB ERMRZIRES 5 L.
Zariski BARICEE LT {f7(X)}nso DB Y 725
EORHCHR f € Aut (X) LS 2 € X 277
HET2E9XEHbro2o (X3 Xy 28
) LignwZ e 2RA Lk, Ao RIEN
JHFE3R 7 CT#ElE L Oberwolfach Report 127 F v
AL

Keiji Oguiso, “Automorphisms of Calabi-Yau
threefolds from algebraic dynamics and the sec-
ond Chern class", In: Report No.32/2024, DOI:
10.4171/OWR/2024/32, arXiv:2407.17297.

BRI LT, WAMSTH BT RV e IHES
ZH ol 3XTTH I - ¥ UESRARDRZERNE
HACRAZAEREZAE LRV . kil Xs
¢ Xy ghvrhuzonT, MEEL b OHCH
ROE—NHEIBDERETDOBE L3RBT DR
BT AEEMBECRIT 2n @ Wehler B2 S € - ¥
U SRR D RO E B QAR 2 Fo 2 e kY
%, 3XT unconditional TR L7z, BED
FEERIE. DARTE W 723

K. Oguiso, “Pisot units, Salem numbers, and
higher dimensional projective manifolds with
primitive automorphisms of positive entropy” ,
IMRN (2019) 1373-1400.

2 2 FERRTC DL E OFER OERRITA DILGR
Ths, ZhoOERO—FE, HEita#iE (05
K1) TTFUVATETHS (2025F3 A 1
HITE),

2. BFERAE OBRBIRES (KK 2) T
RRIFEFE B ALERD BRI WL, 2D
XOVNBEFENZoPTERD . 2HCREIN
HhAE & 72 2 K 5 72 K3 i o 73 FA R R 1 Bk 2 +f
B, BEERF A Y Yu Xun 64 & o EZED
ETEF L%,



1. T studied algebro-dynamical properties
(primitivity, existence of Zariski dense orbits
and so on) of biregular automorohisms and bi-
rational automorphisms of Calabi-Yau mani-
folds of dimension > 3 and obtained the fol-
lowing results (a) and (b).

(a) I found that there are only two Calabi-Yau
threefolds, say X3 and X7, with a primitive au-
tomorphism, provided that two big conjectures
concerning the nef cone of Calabi-Yau three-
folds (the non-vanishing conjecture and the ra-
tionality question) are affirmative. I then de-
termine primitive biregular automorphisms of
X3 and X7 in terms of the first dynamical de-
gree in an unconditional way. An early stage of
this study was announced in my Oberwolfach
talk and report with explicit statements of two

conjectures mentioned above:

Keiji Oguiso, “Automorphisms of Calabi-
Yau threefolds from algebraic dynamics
and the second Chern class", In: Report

No.32/2024, DOI:10.4171/OWR/2024/32,
arXiv:2407.17297 (without peer review).

(b) I found that Calabi-Yau manifolds of
Wheler type of any dimension > 3. This is
a generalization of my old work on Calabi-Yau
manifolds of Wheler type of odd dimension to

any dimension > 3:

K. Oguiso, “Pisot units, Salem numbers, and
higher dimensional projective manifolds with
primitive automorphisms of positive entropy” ,
IMRN (2019) 1373-1400.

I am going to announce some of these results
in my lectures (3 one hour lectures) at IBS this

March (as in the list of my talk 1).

2. Inspired by a private communication with
Professor Fujiwara Koji (Kyoto University) this
December, I made a start of the classification
of K3 surfaces with hyperbolic automorphism
group jointly with Professors Fujiwara Koji and
Yu Xun.
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B. #&# (BHN &7 2717 M D AL#)

1. Chen, Jungkai; Lin, Hsueh-Yung;
Oguiso, Keiji: “On the Kawaguchi-
Silverman Conjecture for birational

automorphisms of irregular varieties",
To appear in Forum Mathematicum
(accepted on January 1 2025) DOI
10.1515/forum-2023-0350

2. Lin, Hsueh-Yung; Oguiso, Keiji; Zhang,
De-Qi: “Polynomial log-volume growth
in slow dynamics and the GK-dimensions
of twisted homogeneous coordinate
rings", To appear in Journal of Non-
commutative Geometry (accepted on 27
August 2024) DOI 10.4171/JNCG/595

3. Dinh, Tien-Cuong;
Oguiso Keiji; Zhang De-Qi: “On the vir-

tual invariants of zero entropy groups of

Lin Hsueh-Yung;

compact Kéhler manifolds", To appear
in Pure and Applied Mathematics Quar-
terly, Professor Caucher Birkar’s special
issue (accepted on 27 July 2024; an-
nounced by Journal HP).

4. Dinh, Gachet
Hsueh-Yung, Lin; Oguiso, Keiji; Wang,

Yu Xun:
with

Tien-Cuong; Cécile;

Long; “Smooth projective
real
della
Scuola Normale Superiore di Pisa (ac-
cepted on 25 December, 2023). DOI
10.2422/2036 — 2145.202306_013

“Fibered Calabi-Yau

threefolds with relative automorphisms

surfaces infinitely many

forms", To appear in Annali

5. Oguiso, Keiji:
of positive entropy and cy-contractions”,
Rend. Circ. Mat. Palermo (2) 74 (2025)
no.1, Paper No.4, 16pp.

6. Oguiso, Keiji: “Endomorphisms of a

variety of Ueno type and Kawaguchi-

Internat. J.

no.13,

Silverman conjecture",
Math. 35 (2024)
No.2450055, 20 pp.

7. Dinh, Tien-Cuong; Oguiso, Keiji; Yu,
Xun:

tional surfaces with infinitely many real

Paper

“Smooth complex projective ra-



10.

11.

12.

13.

14.

15.

16.

forms", J. Reine Angew. Math. 794
(2023) 267—-280.

. Oguiso, Keiji; Schroer, Stefan: “Unira-

tionality and geometric unirationality for
hypersurfaces in positive characteristics",
J. Inst. Math. Jussieu 21 (2022) no.5,
1831-1847.

. Dinh, Tien-Cuong; Oguiso, Keiji; Yu,

Xun:

eties with non-finitely generated discrete

“Smooth rational projective vari-

automorphism group and infinitely many
real forms", Math. Ann. 383 (2022)
no.1-2, 309-414.
Dinh, Tien-Cuong; Lin, Hsueh-Yung;
Oguiso, Keiji; Zhang, De-Qi: “Zero en-
tropy automorphisms of compact Kéh-
ler manifolds and dynamical filtrations",
Geom. Funct. Anal. 32 (2022) no.3,
568-594.

Oguiso, Keiji; Zhang, De-Qi: “Wild au-
tomorphisms of projective varieties, the
maps which have no invariant proper
subsets', Adv. Math. 396 (2022) Paper
No.108173, 25 pp.

Catanese, Fabrizio; Oguiso, Keiji: “The
double point formula with isolated sin-
gularities and canonical embeddings", J.
Lond. Math. Soc.(2) 102 (2020) no.3,
1337-1356.

Oguiso, Keiji; Yu, Xun: “Minimum posi-
tive entropy of complex Enriques surface
automorphisms", Duke Math. J. 169
(2020) no.18, 3565-3606.

Oguiso, Keiji: “A surface in odd char-
acteristic with discrete and non-finitely
generated automorphism group", Adv.
Math. 375 (2020) 107397, 20 pp.

Lazic, Vladimir; Oguiso, Keiji; Peternell,
Thomas: “Nef line bundles on Calabi-
Yau threefolds, I.", Int. Math. Res. Not.
IMRN (2020) no.19, 6070-6119.

Oguiso, Keiji: “No cohomologically triv-
ial nontrivial automorphism of general-

ized Kummer manifolds", Nagoya Math.
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. Oguiso,

. Oguiso, Keiji:

. Oguiso,

. Oguiso,

. Oguiso,

J. 239 (2020) 110-122.

C. HEaFE#
1. Oguiso,

Keiji:  “Birational/biregular
automorphisms of higher dimensional
smooth projective varieties with trivial
canonical class via algebraic dynamics
- Primitivity, existence of Zariski dense
orbit" (three one hour lectures), Work-
shop on Hyperkédhler Varieties and Re-
lated Topics, March 10th - 13th 2025,
IBS Science Culture Center Dagejeon, Ko-
rea.

Keiji:  “Automorphisms of
Calabi-Yau threefolds from algebraic dy-
namics" #R%(M 2024 (FRiE R ZIDRE
FLRRFFERR) 2024 12 A TH (1) -8
H (H) RBERRZEFF v 2% (HAGFE
A

“Automorphisms with
Zariski dense orbits of Calabi-Yau three-
folds with birational ¢y-contraction”,
Conference on Recent Progress in Alge-
braic Geometry (Celebrating Professor
Yongnam Lee’s 60th birthday), Novem-
ber 5th-8th 2024, Skybay Gyeongpo Ho-
tel, Korea.
Keiji:  “Automorphisms of
Calabi-Yau threefolds from algebraic dy-
namics", Workshop on Birational Geom-
etry, September 25th- 29th 2024, Gu
Lecture Hall, SCMS (Shanghai Center
for mathematical Sciences), Shanghai,
China.

“Elliptically fibered

Calabi-Yau threefold with a relative bi-

Keiji:

rational automorphism of positive alge-
braic entropy", Conference in birational
geometry, September 20th-23th, 2024,
School of Mathematical Sciences USTC,
Hefei, China

Keiji:  “Automorphisms of
Calabi-Yau threefolds from algebraic dy-

namics and the second Chern class’,



10.

Workshop on Tropical Geometry, Singu-
larity theory, and Algebraic Geometry —
in honor of the 60th birthday of Profes-
sor Masanori Kobayashi, September 9th-
12th, 2024, Tokyo Metropolitan Univer-
sity, Tokyo, Japan

. Oguiso, Keiji: “Automorphisms of Cal-

abi — Yau threefolds from algebraic dy-
namics and the second Chern class", Al-
gebraic Geometry: Wall Crossing and
Moduli Spaces, Varieties and Derived
Categories, July 7th - 12th, 2024, Ober-

wolfach, Germany.

. Oguiso, Keiji : “Some algebro-dynamical

aspects of Calabi-Yau threefolds with cs-
contractions', Transcendental aspects of
algebraic geometry - to celebrate the
70th birthday of Professor Thomas Pe-
ternell, Grand Hotel San Michele, Ce-
traro, Italy, July 1st-5th 2024.

. Oguiso, Keiji : “Endomorphisms of a va-

riety of Ueno type and some remarks",
Workshop on Algebraic Geometry in Bu-
san, May 14, 2024 - May 16, 2024 La
Valse Hotel Busan, Korea, Workshop on
Algebraic Geometry in Busan, Korea.

Oguiso, Keiji : “Automorphisms of posi-
tive entropy in a projective family of K3
surfaces", Workshop on the Frontiers in
Arithmetic Dynamics (FIAD2024), May
4, 2024 — May 8, 2024, Beijing Interna-
tional Center for Mathematical Research
(BICMR), Peking University, China.

.

1.

SRl VI - RECE XE (BOER AR -
4 EAGEER. S X— o) HAHRE D
B OB E D AP DFHEMKIE (2025
3 H1HBERT) 2RI ehE-
MFeih, SEEE A—KX—RAF— L4
LA X — 21285 % Hilbert R & —
L DRERE R BRUC U 7= RECR T A
BT Lz, BRI, ER T
e B EFCEOME. 774 R
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F— L AF—LRUORF—LHEDH, R
¥ — 2o FoUEEEE v EEE N S Z D3
FERY—HREDHEARNR I 2, ¥
2% — ¥t —LOD twisting sheaf DFEFH
CHANE, HHTAXF—LDERL ZD
R, A — R —2F — 24 FOGHER
Db T oEEEOEXRIEG DR S D
REEHIT. FIMWH LT, HEIZ. —
R — A% — A DGR ¥ — 20 Hilbert
A ¥ — AR BEFIICER L 721%. Hilbert
A ¥ — LDMR (FIEEH) 2. 77 A<
VERE L Quot A F — L DORERICIRE T
5 HIETITo 7=,

i YT 4 THEE TRROBE -0

TRIRE 7ay 7 47— (BEFI AT
W, LD Fr o) S X— ik, FEERE
B SRR, BRI, IR
HBEBRIEEICE BT LNRHEH, A X—
20F, BTERACATIEAE, RS, A%
B, RO UMNREER) Ik 34
D NRHBREIT - 720

E. &4 - ML

1.

(i) £ & K &% (SASAKI Yuya): On
naturality of automorphisms of Hilbert
schemes of points of simple abelian vari-
eties (Hfll 7 — L ZRRIKAD H D L L~V
FRF—2DHCFREDHAMIZOWT)

F. XM — B R

1.

One of NCTS Scholars (2019 - BAEIZE
%)

. One of the editors of J. Algebraic Geom-

etry (2014 - BIfEICE )

. One of the editors of Taiwanese Journal

of Mathematics (2023 - JTEICE3)

A member of the Selection Committee
for the 2025 Frontiers of Science Award
in Commutative Algebra and Algebraic

Geometry (my mission was completed)

. An evaluator of current research contri-

butions of some Distinguished Professor
at KIAS (Korea Instutute for Advanced
Study) for his possible renewal of ap-

pointment (my mission was completed)



6. One of organizers of the Algebraic Ge-

ometry session of “The 10th Pacific Rim
(PRCM,
which will be held June 2026 at the Insti-

tute of Mathematics, Academia Sinica)

Conference of Mathematics

with Professor Lee Yongnam (our mis-
sion is in November 2024- June 2026)

7. One of the organizers of “The 1st Alge-
braic geometry Gero symposium", June
17th-20th, 2024, Gero, with
Professors Takagi Shunsuke, Nakamura
Yusuke

8. One of of the organizers of “Mini-

Japan,

Workshop: Young Perspectives in Al-
gebraic Geometry" November 25th -
26th, 2024, National Taiwan University,
Taipei, with Professor Lin Hsueh-Yung
9. One of the organizers of “Algebraic
geometry in Taipei', December 2nd-
6th, 2024, National Taiwan University,
Taipei, with Professors Chen Jungkai,

Lin Hsueh-Yung, Voisin Claire

10. One of the organizers of “Workshop in
Algebraic Geometry in Bandai-Atami",
Januaray 17th - 20th, 2025, Bandai-
Atami, Japan, with Professors Kawa-
mata Yujiro, Gongyo Yoshinori

G. %XH

WA 5 EMIIEH D FEA,
H. rooey & —
Professor Li Jennifer (Princeton University) 3
REERRBOEIFEE 2 F—, R BRI >~
RY 2 — A TOFHEH

Professor Chen Jungkai (Naitional Taiwan Uni-
versity) HUKBOH#AKEER. Workshop in Alge-
braic Geometry in Bandai-Atami T D&

Professor Yu Xun (Tiangin University) W5
ETOXRLHFAFEET & Workshop in Alge-
braic Geometry in Bandai-Atami C D&
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A% @% (KAWAZUMI Nariya)
A. TSR

C>™ HifEE < I2a ¥ 87 N THEOT 5/
WZOWT, 20 b RaY— v HEMBITICEDS Z
CICHKE S o TWD, L L, ERIFFLFIEZ
—FOISHREFTH %,

1. At D Ry 2E» 5 BARLEE S
MiEmoRETHZEAT 2 Z2ICX
D, Weil-Petersson > L2775 4 v 2
J£ 7% Fenchel-Nielsen PERZIZ & » TH
3 Wolpert OO REEH%Z 5
Ao X HIT, A Y YA 12D W
T ® Fenchel-Nielsen FEFESHEA L 7z,
[B7,C5-8,C10]

2. (Christine Vespa K (Aix-Marseille X)
L oHFEME) BHEEOEH RO R
CNEEIRERY —IZDWT wheeled
PROP Hiti %8 A L7z [B3].

3. 2> %7 + Riemann MDEY a2 7 4 %
il £ D Hodge ¥ Z DEHBHBZ DT >V
NED BRI ZEA L7, Zhid
Kawazumi-Zhang FZ& 8O twisted ver-
sion TH— Mumford-Morita-Miller $H¥
EHCEBRL TN [Bl,

4. (Arthur Soulié X (Caen Normandy K)
& DRLFEIE) BAREERF O CNLE 3 K
ERY-HTHoT, HHRKE 2 FEB
O—R¥D LTHB IR S RWAEIEFER
L7z, BEMIZIE d #£2 D XD
BMEROFER Y B XU ZD d Xt
BMTH2, Ihoofitid. BRAGRE =R
Ty —REDELETD Tor HIZTRTOD
THTHZ TV, T, d <5 1220
TZ D Tor FZFHHE L7z, [B2,B6,C2,C4]

5. BESHZETIR WA Z D) S -l Lok
MO EIL— I DOWT Turaev O p-HEE
SRR AR FHE R U, [CY]

My research interests are C'*° surfaces, in par-
ticular, topological and/or complex analytic as-
pects of compact oriented C'*° surfaces. But
the main tool for my research is some kind of

applied algebra.



1. By introducing a natural cell decompo-

sition induced by a pants decomposition
of a closed oriented surface, we gave a
topological proof of Wolpert’s formula
of the Weil-Petersson symplectic form
in terms of the Fenchel-Nielsen coordi-
nates. Moreover we introduced a mod-
ified Fenchel-Nielsen coordinate system
for spin hyperbolic surfaces. [B7, C5-8,
C10]

. (joint work with Christine Vespa (Aix-
Marseille University)) We introduced a
wheeled PROP structure to the sta-
ble twisted cohomology of the automor-
phism group of a free group [B3].

. We introduced an explicit section of
a tensor product of the Hodge bun-
dle and its complex conjugate over the
moduli space of compact Riemann sur-
faces. It is a twisted generalization
of the Kawazumi-Zhang invariant, and
closely related to the first Mumford-
Morita-Miller class [B1].

. (joint work with Arthur Soulié¢ (Univer-
sity of Caen Normandy)) We discovered
the first example of modules of the map-
ping class group whose stable cohomol-
ogy groups are NOT free over the sta-
ble cohomology algebra with trivial coef-
ficients. More explicitly, if d # 2, the sta-
ble cohomology group with coefficients in
the d-th exterior power of the first homol-
ogy group of the unit tangent bundle of
the surface is not free, and its Tor-group
over the algebra does not vanish at each
degree. Moreover we computed the Tor-
group for d < 5. [B2,B6,C2,C4]

. We discovered an operation of based
loops on an oriented surface with non-
empty boundary, which is linear indepen-

dent of Turaev’s p-operation. [C9]
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. N. Kawazumi and A. Soulié:

. N. Kawazumi and C. Vespa:

. N. Kawazumi and A. Soulié:

B. ¥R

1. N. Kawazumi:

“A twisted invariant of
a compact Riemann surface", in: ‘Essays
on Geometry’ , edited by M. Uludag and
A. Zeytin., Springer, (2025) pp.47-64
“Stable
twisted cohomology of the mapping class
groups in the unit tangent bundle homol-
ogy", Bull. Lond. Math. Soc. 56 (2024),
3358-3381.

“On the
wheeled PROP of stable cohomology of
Aut(F,) with bivariant coefficients", Alg.
Geom. Top., 23:7 (2023) 3089-3128

. N. Kawazumi: “Some algebraic aspects

of the Turaev cobracket", ‘Topology and
Geometry’, edited by A. Papadopoulos,
EMS Publishing House, Zurich, 2021, pp.
329-356.

. A. Alekseev, N. Kawazumi, Y. Kuno

and F. Naef: “Goldman-Turaev formal-
ity implies Kashiwara-Vergne", Quantum
Topology 11 (2020) 657-689.

“Stable
twisted cohomology of the mapping class
groups in the exterior powers of the

unit tangent bundle homology", preprint,
arXiv: 2311.01791 (2023)

. N. Kawazumi: “A topological proof of

Wolpert’s formula of the Weil-Petersson
symplectic form in terms of the Fenchel-
Nielsen coordinates”, preprint, arXiv:
2408.04937 (2024)

C. HEH¥ER

1. A double version of Turaev’s gate deriva-

tives, hAER Y —+ I F—, 2021 4 10 A
27 H, RIRKZFHA AR E,

. Stable cohomology of the mapping class

groups with some particular twisted co-
efficients, Séminaire GT3, 2022 £ 11 A
21 H, IRMA, University of Strasbourg.
(77 R),

3. A topological proof of Wolpert’s formula



10.

. Fenchel-Nielsen

. Fenchel-Nielsen

. Fenchel-Nielsen

of the Weil-Petersson symplectic form
in terms of the Fenchel-Nielsen coor-
dinates, Teichmiiller Theory: Classical,
Higher, Super and Quantum, 2023 4£ 8
H 2 H, Mathematisches Forschungsinsti-
tut Oberwolfach (K4 )

. Stable cohomology of the mapping class

groups with some particular twisted co-
efficients, V) —~ > THIZBEH 3 2 (i HH ]
%2023 4F 8 H 22 H, HEK¥RERR
HRARER (Ao EEO—BROT
AR TIRRW)

. A topological proof of Wolpert’s formula

of the Weil-Petersson symplectic form
in terms of the Fenchel-Nielsen coordi-
nates, Seminar on “Algebra, geometry
and graph complexes” , 2023 £ 11 A 16
H Mathematics Research Unit, Univer-
sity of Luxembourg (/L2 > 7L 7)
PEAE 12 X B Weil-
Petersson ¥ > 7L 277 4 v ZERicon
TD Wolpert OO N HHBIFERH, HAL
KFHM I+ —, 2024 2 A 7 H, #Hk
KRERZGEIR AW SR A I

PEAE 12 X B Weil-
Petersson ¥ > 7L 277 4 v ZERicon
T® Wolpert @R O MHBIEEHA, bR
0y — Kt IF—, 2024 £ 6 1 11 H,
B RFZREGBERIEH TR (B0h
THEE AN D—B 72 O THA#E TR
R X B Weil-
Petersson ¥ > 7L 277 4 v Z7ERicon
T®D Wolpert DR DONAHBIFER, V —
~ VN BEE S B AR AT, 2024 4 9
H 14 H, BERZREBEBEER AR
(B3 HEE AN D —H 72 O CTHEFF#E T
720)

. W EDEIL— FERIZOWT, ZHE

D FEBY— DR, 2024 4 11 A 9 H,
FORRFEREGEEERZE AR (B0 05
MZEHO— B2 O THRA#ETIIR)

Fenchel-Nielsen JE #£ 1 & 2 Weil-
Petersson ¥ > 7V 77 4 v Z7Eico
W T D Wolpert @ 23 D 7 48 BY G BH,

16

Hyperbolic Manifolds and Geometric
Group Theory, 2024 £ 12 H 8 H, KBk
PR

D. iz

1.

M~ XE - SRXTTHER ) , 2024 4
St XR&R—, FERYRE - 4 F4AILE
R, ME Yy 2o Lo NS s X R
T 5eEEE R o 7o BARRNCIE. HIE D7)
FUER, o EEME, —BEER e N
S, oo A ¥ il 2R Lo
ks, FREZRR O akER Y —,
Atiyah-Bott-Goldman > > 7L 27 7 4 »
27 3, Teichmiiller 22/, Goldman Lie
RBUR Y 2L 2o

L TEMA AT | 2024 4 S £ R R K —

PR AR 2 SRR,

E. &1 - Mt

1.

(&+) #10 #E (TANIGUCHI Toyo): JF
AT BT 2 G B £ D 2 KT
FRa Y —ADILH

F. WA — e X

1.

. Silver Workshop :

HAB AR PINEBRER, 2018 4 7 A
5 2024 6 HET, AIERBEE, 2023 4
TH»S 2024 6 HET, A7 —N—
2024 £ 7 AH 5 2025 £ 6 HE T,

- SRR T TS T &R B, 2024

HFEE,
et 1Y — < S EICBEHE S 2 MR A

) MEEA, 2024 £ 9 A

RS TR PRy —oiERE)

WEE, 2024 /£ 11 A

Complex geometry
and related topics VII (Series final), Lo-
cal organizer, 2025 £ 3 A

G. %ZH

2021 FFE HARER R MAE (ABFHEN K 3

I#1)



AR &z (KAWAHIGASHI Yasuyuki)
A. WFZEMREE

a-induction 1%, @Q-system {5 % @ unitary mod-
ular tensor category %5 #7 L\ fusion category
%Z1E% tensor functor TH 5. KX, Q-system
DR (ATHE) &, 2k > THEL S a-
induced bi-unitary connection @ flatness 23[d]
BTH3ZERLED, X512 Bockenhauer-
Evans ODEKTD Q-system OA[#ETE, a-
induced bi-unitary connection @ flat part As¥f
JGELTWE e 2 SFEER L.

F R EHEAY 2 oS IC BN B coupling
matrix 2% modular invariant TH2 2 &, %
D 2 KGR O RIGRPEHHTH S 2k &
DOFRMEMZ TR L, ZDOYHKLEWKE Haag RO
HEDRAN, Rényi entropy DFFE & o RHEH CA#ERH
L7.

a-induction is a tensor functor producing a new
fusion category from a unitary modular tensor
category and a @Q-system in it. Last year, we
proved equivalence of locality (commutativity)
of the Q-system and flatness of the a-induced
bi-unitary connection. We further showed cor-
respondence between the local part of the Q-
system in the sense of Béckenhauer-Evans and
the flat parts of the a-induced bi-unitary con-
nection in this year.
We also proved equivalence of modular invari-
ance of the coupling matrix appearing in a ra-
tional 2-dimensional conformal field theory and
triviality of its representation theory. We fur-
ther clarified its physical meaning in connection
to violation of the Haag duality and computa-
tions of the Rényi entropy.
B. #E&KX
1. Y. Kawahigashi, A remark on matrix

product operator algebras, anyons and

subfactors, Lett. Math. Phys. 110

(2020), 1113-1122.

2. Y. Kawahigashi, Projector matrix prod-
uct operators, anyons and higher relative

commutants of subfactors, Math. Ann.

387 (2023), 2157-2172.

3. Y. Kawahigashi, Two-dimensional topo-
logical order and operator algebras, In-
ternat. J. Modern Phys. B 35 (2021),
2130003 (16 pages).

4. Y. Kawahigashi, A characterization of
a finite-dimensional commuting square
producing a subfactor of finite depth, In-
ternat. Math. Res. Notices. 2023 (2023),
8419-8433.

5. Y. Kawahigashi,
unitary connections, Quantum Topol.
15 (2024), 503-536.

6. D. E. Evans and Y. Kawahigashi, Sub-
factors and mathematical physics, Bull.
Amer. Math. Soc. 60 (2023), 459-482.

7. V. Benedetti, H. Casini, Y. Kawahigashi,
R. Longo, and J. M. Magan, Modular in-
variance as completeness, Phys. Rev. D
110 (2024), 125004.

8. Y. Kawahigashi, Flatness of a-induced

a-induction for bi-

bi-unitary connections and commuta-
tivity of Frobenius algebras, preprint
arXiv:2408.05501

C. HEA¥ER

1. Flatness for a-induced bi-unitary con-
nections and locality of Frobenius alge-
bras, Quantum Topology, Quantum In-
formation, and Connections to Mathe-
matical Physics, Texas A&M University
(U.S.A.), May 2024.

2. Operator algebras, tensor categories and
tensor networks, International Congress
on Basic Science, Beijing Institute of
Mathematical Sciences and Applications
(China), July 2024.

3. Flatness of a-induced bi-unitary connec-
tions and commutativity of Frobenius al-
gebras, Seminar at Simons Laufer Math-
ematical Sciences Institute (U.S.A.),
July 2024.

4. Subfactors, tensor categories and ten-

sor networks, China-Japan-Korea Con-



10.

ference on Functional Analysis, Harbin
(China), August 2024.

. Quantum 6j-symbols and a-induction,

Conference on Recent Developments in
Topological Quantum Field Theory, Bei-
jing Institute of Mathematical Sciences
and Applications (China), September
2024.

. Quantum 6j-symbols, tensor categories

and operator algebras, Operator Alge-
bras in High Energy Physics, NORDITA
(Sweden), October 2024.

. Operator algebras and conformal field

theory, Seminar at Perimeter Institute
(Canada), November 2024.

. Operator algebras, tensor networks and

quantum 6;5-symbols, Mathematical As-
pects of Quantum Theory 2025, Beijing
Institute of Mathematical Sciences and

Applications (China), January 2025.

. Topological physics and operator alge-

bras, East Asian Core Doctoral Forum
on Mathematics,
(China), January 2025.

Modular invariance in conformal field
theory, 100 Years of Matrix Mechan-

ics, Tsinghua Sanya International Math-

Tsinghua University

ematics Forum (China), January 2025.

.

1.

BHERIPEOME 7 v > 7 4 7 L5, WE,
A, Bl HEIFOEFHAEICLE AL
SN RDA—T 42— . (BEEE
1,2 A RR)

B - RS

1.

. (f& &2)CHOI TIkhan:

(it) MR R (MUKOHARA Miho):
On a Galois correspondence for compact
group actions on simple C*-algebras

Positive Hahn-
Banach separation theorems in operator

algebras

. (IBL) ik 572X (SATO Futaba): Hear

semigroups on quantum automorphism

groups of finite dimensional C*-algebras
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4.

(B+) 88K/ (SUZUKI Yusuke): On
Cuntz’s picture of equivariant K K the-

ory

F. WA — e X

1.

Communications in Mathematical

Physics @ editor.

. International Journal of Mathematics @

chief editor.

. Japanese Journal of Mathematics @

managing editor.

. Journal of Mathematical Physics @ as-

sociate editor.

. Journal of Mathematical Sciences, the

University of Tokyo @ editor-in-chief.

. Journal of Topology and Analysis @ ed-

itor.

. Letters in Mathematical Physics @ edi-

tor.

8. Mathematics Open @ editor.

9. Reviews in Mathematical Physics @ as-

10.

11.

12.

13.

sociate editor.

Taiwan Journal of Mathematics @ edi-
tor.

Mathematical Physics Studies (Springer)
D editor.

China-Japan-Korea Conference on Func-
tional Analysis (Harbin Institute of
Technology, China, August 12-16, 2024)
DF—=HF AP —

East Asian Core Doctoral Forum on
Mathematics  (Tsinghua
China, January 8-10, 2025) O % — 4 F
A P —

University,

AH BF (KIDA Yoshikata)

A. TRTUREE

AT & 2 R HEfE SR 22 R\ o LRI F T R 3
ZHLEFAM OMEZZE L TW5. HHEFEONIL
X—A1EH - = a ZERD TR THWICHENR
BIWZH 3 2S5 L. Bowen OFERICHEIELS D 5.
ZOVORRE, HHEBILWMORIIN LT
FEHRLW., BTy, HEHAOT Fa—F55



OPAUIBLEG N, hE#EEOEEZ KD 20
RO 7.

I am studying the problem of orbit equiva-
lence for measure-preserving actions of count-
able groups on standard probability spaces. I
am interested in L. Bowen’s result stating that
all Bernoulli and Markov shifts of free groups
are mutually orbit equivalent. I aim at realizing
this kind of result for other groups close to free
groups. Among others, it is interesting to find
an approach to surface groups. Travling around
topics on surface groups, I looked around for a
clue.

B. &KX

1. Y. Kida : “On treeings arising from HNN
extensions”, preprint, to appear in J.
Topol. Anal., arXiv:2304.04340.

2. Y. Kida: “Ergodic group theory”, Sugaku
Expositions 35 (2022), 103-126.

3. Y. Kida and R. Tucker-Drob : “Groups
with infinite FC-center have the Schmidt
property”, Ergodic Theory Dynam. Sys-
tems 42 (2022), 1662—-1707.

4. Y. Kida and R. Tucker-Drob : “Inner
amenable groupoids and central se-
quences”, Forum Math. Sigma 8 (2020),
€29, 84 pp.

C. HEEFER

1. A=Y U 7 2ADEHIZOWVT,
AR, 2023 4 12 H.
2. Orbit

Baumslag-Solitar groups,

w2,

equivalence,  treeings, and

Tokyo-Seoul

2023 —
Topology and Geometric Group Theory,
2023 £ 10 H.

3. On treeings arising from HNN exten-
sions, fEFHREMO B DERE, FATK
SRORARATRIESEAR, 2023 £ 9 H.

4. On treeings arising from Baumslag-

Conference in Mathematics,

Solitar groups, Groups and Dynamics:
Topology, Measure, and Borel Structure,
MFO (KA Y, >4 5, 2022 1
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10.

H.

. WLEFRIZ O MER & Baumslag-Solitar £,

AL R FRREE =, 2021 4F 11 H.

- RS & BB RMERE FR o NERTEIETE, 25 16

[EAEL - b - it X F—, Zoom T
DAV T4 R, 2021 2 A.

An invitation to measured group theory,
B4 EBEH AL I F—, Zoom TDF ¥
Z 4 B, 2021 4E 2 H.

A = RERI RO BFFEIC O WT, B

KEHRFER, Zoom TDA > T 4 B,
2020 4 10 AH.

e

1.

BERIAEE (U6) - Moo 2SR b
TRENT72 B HARIHIZ OV TH#EL L.
(B ARAT R %)

- BBV LERECE (MAE) | BRI O

NEIZIR > 7B 21T o 7=,
PR E)

(FE R

- WOotE 1 RO T A T — R,

CEBEBOMAICOVTHER L. (K

TR R)
Wt 2 T — 2R - BB DFEST,

NEWRBITONTRHR L. (BEFHRAE
R ARR)

BT AR IR R LD E TS

PIHEEBOMBETICOVWTHRE L. (B
B TRAT AR R)

- fENT VI 7 — ) 222 b @R R o

WOWTHE L. (3 HFEMITHFE)
BTSRRI LT AT VI O WA
NoEB 2ITo7. (3 HAEMITHR)

CBOERE R I - I TIRIECE, BOHE

DT BB, A T 2 (BB
1E~%5E) Ok I F—%{To7.
(BEELIHE BARRIERD

- RN VIT - BRI L oNF w NZER -

L~V b ZER - BRI ER R IO W T
L. (BORKRT - 4 A IEHER)

fERT XD « A2 PV ¢ B AANUL B
22 bopa v oy MEHER - HOHREIER
£ 2= R VERARICHTEART M L5y
fREBICOWTHZR L. (BOEAERT - 4



AR

11, BeFasge XA, BoernlF#se - TN Alon and
J. H. Spencer, The Probabilistic Method.
4th ed.) 72 % @M Lctwmit 2 - — (2
£) EiTo7e. (4FERT)

E. &+ - Wit
1. (Fit) = (ITO Kei):

of Kajiwara-Watatani algebras and their

Structure

Cartan subalgebras.
2. (BL) IRAKESE (SAKAMOTO Kohki):
Harmonic measures in invariant random

graphs on Gromov hyperbolic spaces.

Ik 1817 (KOBAYASHI Toshiyuki)
A. TRFE

2023 FEOELE - BHFRR & 2024 £ ORI
ZFRHROEH THIUEENIRE S N H DR -
72A3, 2020-2024 @ 5 FERIZBWTIE, FITLR
D3 F—<TH 1,000 R—F DX EFH LT,
1. fREMEE T

) —8E G PMEAT 22 X wexi LT, EHIREK
L3(X) BV ORBREMIC AR S D & W MEE R
L7z (Y. Benoist & #£[F]) [J. Euro. Math. 2015].
3, NFEROFEEHVT, fEEEEZM X
L3(X) OffFIEH#ED LP FHiiz 5 2, X, —f#k
D X ZTHLT, BEHZ D DOHEZE-ICH Lwv
FlEFZEAL, 2=2VRIGHOFEZEHAL
THRRIE M D AT HHIE E 2 TN L7 (B8 2 3w
[Chicago Univ. Press, 2022]), % 3 &3 [J. Lie
Theory, 2022] “CIFRRIE NN 72 F2HEH L H 22 M D
SRS EER S 2, 8 45 [J. inst. Jussieu,
2023 T, HEMLEL WS BT REE, v —
REDMIR B3 2 MAHAIMEE, REEFHE D
FIRMEE, 2O &R TEE DR O FIME
MEFAL, GEHLZ. X517 v Y AVHERBO
JSF% [1. Alg., 2023] TE L7,

2. MR NAERZR OB & 7 5ERE

fliR ) —BE QIR RITRIAD T35 2B L T,
EMERBGR D © E BB IS ML S 5 T u s 5
LR L (]8]).

2.A.(CEVERYBEGR) BlERLAY 70 s I o> BRGR O BE & 72
% K'-admissibility @+ 7 5&ff ([Ann. Math.,

20

1998] O FEEHED 1 D) A3, FKIIME+DEMT
o rTVLI T4y 7RMOFEEHW
TRFA% 5 2 72 [Kostant B85, 2021].
2.B.(EMERIEGR 2) DIRloEEEN AR - —
FRA FIC 72 2 72 DR ESFRMN 2 MR KT LRI
D HYAR” DEEETHNWTEZR, KT, H-
distinguished % G ORI EE G B L
THREMEER2 b2 3 offl (H,G,G') ZAHEH
EROMERZ A L To L7z ([JLT, 2023] fit).
2.C. (EMERH R 3) AREEEZ D OREDAHIC
KU fence & WHOMERZEA L, 77IKHI O B
P fence ZBZ L WIHBEIC—ETH S &\ EM
ZAAL. WL 2»DIbH%Z R Lia® 7 [5, 7).
2.D. (EEMHEEE 10 FERER 2R) SRR
TERIRICK T 2RI NIERZEZ, JERATERH
RIETEDTHNT 2077 28 IBL, 0D
FEEHFEL, BFOEELZFIE LT, 8§t 650
H o Rffam 3 TR E D ZRIRO M
2B B B ERIZR D E el S B e
2.E. (ERNEGR 2— A0 T 7 4 v &) it
FMEAUE-ZR DD R e LT “Fn s 7 4
v 722487 OE%ZE AL [Ann. Inst. Fourier,
2020], #tV —~ > Z2HIE O BERCRYIRB O 7K
ANCBI 2HEARY P 8% k0757 4 97
ZHTHERL L, TRIE L7z [Adv. Math., 2021].
2.F. (oot e R O BB & o #T
LW OBFE 2 Bta L 7z (KK [1, 2, 3, 6]).

3. TiEfEE
FHEORFOEF—T7TH3 [V —~< ¥
DVEE % B2 TR ITBWVWT, AR b
VIR DI AIAATE . AT AR 72 B i &
LT, HEREEO R OGN %2 & 1233
% sharpness L WHOBEEEAL, SRXLXA b
I 272 ETRERMENARY + 7 L2 MK
L7z [Adv. Math.], 512, 5 2 & [JLT2019]
B X [Progr. Math. 2017] CTRRQI0FMEE £
TWOFHERROMEEME 52, Zhzthat
LU CIERIOTRBLO 7T IR RIIFER 2 B2 L. FEHER
B —~ VRPN RRZERNI N 3 % AR Y LSy
fp e FL ORI 2 e S B 7 [FHEE 1,2025),

For the last five years (2020-2024), T have been
working on the following research topics.
1. Tempered homogeneous spaces

As a challenge to the global analysis on ho-



mogeneous spaces beyond symmetric spaces, I
collaborated with Y. Benoist in 4 papers [J.
Euro. Math. ’15]-[J. Inst. Jussieu, 2023], and
proved a geometric criterion for temperedness
of the regular representation on G/H. A com-
plete description of nontempered reductive ho-
mogeneous spaces G/ H has been accomplished,
and further connections with other disciplines
of mathematics has been explored.

2. Restriction of representations: sym-
metry breaking operators

Branching problems study the restriction of ir-
reducible representations to subgroups. I pro-
posed a program in [Progr. Math., 2015] to ad-
vance branching problems for reductive groups,
see [8] for further perspectives.

2.A Concerning the discretely decomposabil-
ity of the restriction of representations, I proved
in [Kostant Memorial, 2021] using symplectic
geometry, the converse of one of the main the-
orems in my earlier paper [Ann. Math., 1998]
based on microlocal analysis.

2.B I formulated and proved a criterion for
finite multiplicity /bounded multiplicity of the
restriction of ‘small’ infinite-dimensional repre-
sentations to reductive subgroups in a sequence
of papers, including [JLT2023].
lar, T established a classification of the triples
(G, H,G") such that (G, H) is a symmetric pair
and that any irreducible H-distinguished repre-

In particu-

sentations have bounded multiplicity when re-
stricted to another symmetric pair (G, G").

2.C With B. Speh, I classified symmetry break-
ing operators (SBOs) of principal series for a
pair of Lorentz groups (Memoirs of AMS 2015
and [Lect. Notes Math.(2018)]), as the first
complete classification of SBOs. Further, we
introduced a concept fence to analyze the be-
havior of multiplicity under translations [5, 7].
2.D-F As an “inversion” of symmetry break-
ing, I introduced the concept of holographic
transform in [Adv. Math. 2021] and in a joint
paper with Pevzner ([Ann. Inst. Fourier 2020]).

We also developed the concept of generating
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operators for SBOs in [1, 2, 3, 6].

3. Analysis on locally symmetric spaces—
beyond the Riemannian case

Developing my long-standing interest in discon-
tinuous groups beyond the Riemannian case,
I initiated the study of global analysis on lo-
cally non-Riemannian symmetric spaces with
F. Kassel in [Adv. Math] and proved the ex-
istence of “stable spectrum” under small de-
formation of discontinuous groups. Building
on the structure theorem of three algebras of
invariant differential operators [Progr. Math.

'17], [JLT2019], established a spectral theory
on standard quotients I'\G/H in [Book 2025].

B. F&Kiw X
(FRSCI& 2024 SELIED D D FR G T 5. 2023 4F

LRI XIX, #ZD Annual Report DFERE
WZELEL. )

1. T. Kobayashi and M. Pevzner, A gener-
ating operator for Rankin—Cohen brack-
ets, Journal of Functional Analysis, 24
pages. published on line, 18 March, 2025.
DOLI: 10.1016/ j.jfa.2025.110944.

2. T. Kobayashi, Generating operators of
symmetry breaking-from discrete to con-
tinuous, Indagationes Mathematicae, 36,
(2025), pp. 631-643.

3. T. Kobayashi and M. Pevzner, A short
proof for Rankin-Cohen brackets and
generating operators, “Lie Theory and
its Applications”, Springer Proc. Math.
Stat., vol 473. pages 3-15, Springer. 2025.

4. T. Kannaka and T. Kobayashi, Zariski-
dense deformations of standard discon-
tinuous groups for pseudo-Riemanian ho-
mogeneous spaces, 94 pages. to appear.

5. T. Kobayashi and B. Speh, How does
the restriction of representations change
under translations? — A story for the
general linear groups and the unitary
groups, 39 pages. arxiv:2502.08479.

6. T. Kobayashi and M. Pevzner, Generat-

ing operators and normal derivatives. In



i

10.

11.

b

. T. Kobayashi,

. F. Kassel and T. Kobayashi.

Y. Tanaka, editor, Z¥iim & FHAEHT D
UA23 D (Expansion in Representation
Theory and Harmonic Analysis), 2297
in RIMS Kokytroku, pages 1-15, 2024.

. M. Harris, T. Kobayashi, and B. Speh,

Translation functors and restriction of
coherent cohomology of Shimura vari-
eties. In preparation.

Recent advances in
branching problems of representations.
Sugaku Expositions, 37:129-177, 2024.
DOI: 10.1090/suga/485. Published elec-
October 23, 2024. Amer.
Math. Soc.; a translation by Toshihisa

tronically:

Kubo of the Japanese original article.

. T. Kobayashi, Lie groups and Lie alge-

bras: (3) Lie theory. Sugaku Seminar,
752(6):52-57, 2024.
T. Kobayashi, Lie groups and Lie alge-
bras: (2) Lie algebras. Sugaku Seminar,
751(5):49-55, 2024.
T. Kobayashi, Lie groups and Lie alge-
bras: (1) Lie groups. Sugaku Seminar,
750(4):52-57, 2024.

Spectral
Analysis on Standard Locally Homoge-
neous Spaces, Lecture Notes in Math-
ematics, 2367, xi+116 pages. 2025.
Springer. https://doi.org/10.1007/978-
981-96-1957-3

NRERAT, RO B W e,

AR EE, 2024 £, 278 pages.
9784000058896

ISBN

C. HEEFR

1.

(/7RIS B1) % translation & fence @

Z0BA) (1A 75 1.C BilEAA b
v, NEGMEAICERLR D, KEkhT—
T L TEENS>TVWZDT 1 DICE
&5, ) 1.A. Restricting representa-
tions of real reductive groups to reduc-

tive subgroups, Séminaire Groupes Ré-

22

ductifs et Formes Automorphes, France,
17 March 2025. 1.B. Symmetry Break-
ing under Translations. AIM-IHP semi-
nar. Institut Henri Poincaré, France, 11
February 2025. 1.C. Symmetry Break-
NCTS
Workshop on Representation Theory and

ing and Translation Functor.

Lie Groups. Taiwan, 11-14 December

2024.

C(REBERED R S OVIRNT & R K

LRI DT 5 MR #EE) (2.A &
2.B l3HE A4 VI RR BN, KE
BT LTRENP>TVWBEDT 1
DICFEEeHS. ) 2.A. Non-commutative
Branching Prob-
The

7th Tunisian-Japanese Conference: Ge-

Harmonic Analysis,

lems, and Discontinuous Groups.

ometric and Harmonic Analysis on Ho-
mogeneous Spaces and Applications in
Honor of Professor Toshiyuki Kobayashi.
Monastir, Tunisia, 31 October—4 Novem-
ber 2023. 2.B. On the Crossroads
of Global Analysis and Representation
Theory. Geometry, Analysis, and Repre-
sentation Theory of Lie Groups. In Hon-
our of Professor Toshiyuki Kobayashi
(organized by Y. Oshima, H. Sekiguchi,
T. Kubo, T. Okuda, Y. Tanaka, and M.
Kitagawa). The University of Tokyo, 5-9
September 2022.

- (P PR A AL 32 D BEFE T 32 O B )

(3.A-3.C. BNEIZER 2D, KREXR
T LTRENR-TWEDT 12
Fe®3d. ) 3.A. 29th Nordic Congress
of Mathematicians with EMS. Aalborg,
Denmark, 3—7 July 2023. 3.B. (Plenary
Workshop Lie
Theory and Its Applications in Physics
(LT-15).
2023. 3.C. Holographic Transform, 20
August, 2021, Workshop on "Actions of
Reductive Groups and Global Analysis
(Online Tambara), August 17-21, 2021.

Lecture) International

Varna, Bulgaria, 19-25 June

C(ATHLRYE M & fE B M PR W) “Visible



actions” and “only one” — Geometric
structure that produces multiplicity-free
representations. B KR GEERRE
WFFERIERAL 30 JAAFRC FE T (The 30th
Anniversary Ceremony of the Founda-
tion of the Graduate School of Math-
ematical Sciences). The University of
Tokyo, 15 October 2022.

- (OISR o> EE AR R P A & RO 7 Multi-
plicities and discrete decomposability for
the restriction.) (5.A.-5.E. T X
A ML, NBRIZERZM, RElhs—<r L
TEHEDP->TVWEDTIDORRELD . )
5.A. Branching in Representation The-
ory. Minicourses: branching problems
and symmetry-breaking. Institut Henri
Poincaré, France, 13-17 January 2025.
(three lectures). 5.B. Harish-Chandra’s
admissibility theorem and beyond. 18th
Discussion Meeting in Harmonic Anal-
ysis (In honour of centenary year of
Harish Chandra). IIT Guwahati, In-
dia, 18-21 December 2023. 5.C. Harish-
Chandra’s admissibility theorem and be-
yond. Harish-Chandra Centenary Cel-
ebrations 2023: Conference on Harish-
Chandra. Harish-Chandra Research In-
stitute (HRI) in Allahabad, India, 9-
14 October 2023. 5.D. Representations
and Characters: Revisiting the Works of
Harish-Chandra and André Weil — A
satellite conference of the virtual ICM
2022 (organized by Hung Yean Loke,
Tomasz Przebinda, Angela Pasquale,
and Binyong Sun). the Institute for
Mathematical Sciences, National Uni-
versity of Singapore, Singapore, 9 July
2022. 5.E. Bounded multiplicity in the
branching problems of “small” infinite-
dimensional representations, 5 October
2021. V —FEm - ZEEwmEIF— (A
Z4Y), HEKF.

- (B AEH - st & KBl Proper

Actions and Representation Theory.)
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(6.A.—6.1. TIXFHX A1 bL, NEITE%
CERREDZM, KERT—< 2 LTIIEN-
TW3DT1IDICFEL®S. )6.A. Local
to Global in Non-Riemannian Geome-
try, 6.B. Properness Criterion and its
Quantification, 6.C. Global Analysis on
Locally Symmetric Spaces Beyond the
Riemannian Case (6.A, 6.B, 6.C &
2024 % 1 A 1 H ~3 HIZ{T - 7z Global
Analysis of Locally Symmetric Spaces
with Indefinite-metric & W95 7 —~< @
3 [Al O i f5i 7 7 . Zariski Dense Sub-
groups, Number Theory and Geometric
Applications. ICTS, Bangalore, India,
1-12 January 2024.)

6.E. Discontinuous group,

6.D. Properness
criterion.
Weil’s local rigidity, and deformation.
6.F. Tempered Subgroups and tem-
pered homogeneous spaces. (6.D., 6.E.,
6.F. & Representations and Characters:
Revisiting the Works of Harish-Chandra
and André Weil — A satellite conference
of the virtual ICM 2022 @ 4 jH % H
DS5HD 3D, The Institute for Mathe-
matical Sciences, National University of
Singapore, Singapore, 1-15 July 2022.
organized by Hung Yean Loke, Tomasz
Przebinda, Angela Pasquale, and Biny-
ong Sun). 6.G. Discontinuous dual
and properness criterion (25 April, 2022)
6.H. The Mackey analogy and proper
actions (2 May, 2022) (6.G., 6.H. &
Proper Actions and Representation The-
ory. Mini-courses of Mini-lectures (Or-
ganizers: Pierre Clare, Nigel Higson and
Birgit Speh) I2HBF % 4 2DF—<D
D 2 O, AIM Research Community:
Representation Theory & Noncommuta-
tive Geometry, online), 25 April-16 May
2022.

Problems in the Representation Theory

6.I. A Program for Branching

of Real Reductive Groups: Classification
Problem of Symmetry Breaking Opera-
tors. Representation Theory inspired by



the Langlands Conjectures, in connec-
tion with the AMS-AWM Noether lec-
ture by Birgit Speh. Denver, USA, 17
January 2020.

. (FRIE N ZER O #EE: Tempered Homoge-
neous Spaces.) (7.A.—7.N. TIXFE X A
v, WEIRMEAICRZ 20, RELT—
T LTRENSTVWE2DTLIDICELD
%. ) 7.A. Structure of Tempered Ho-
mogeneous Spaces. III. Limit Algebras.
Minicourses. Institut Henri Poincaré,
France, 21 February 2025. (Day 3 of the
three lectures). 7.B. Structure of Tem-

II. Com-

binatorics Approach. Minicourses. In-

pered Homogeneous Spaces.

stitut Henri Poincaré, France, 19 Febru-
ary 2025. (Day 2 of the three lectures).
7.C. Structure of Tempered Homoge-
neous Spaces. I. Dynamical Approach.
Minicourses. Institut Henri Poincaré,
France, 17 February 2025. (Day 1 of the
three lectures). 7.D. Tempered homo-
geneous spaces and tempered subgroups
— Dynamical approach 7.E. Classifica-
tion theory of non-tempered G/H —
Combinatorics of convec polyhedra 7.F.
Tempered homogeneous spaces — In-
teraction with topology and geometry
(7.D., 7.E., 7.F. & Harich-Chandra’s
Tempered Representations and Geome-
try. 18th Discussion Meeting in Har-
monic Analysis (In honour of centenary
year of Harich-Chandra): Workishop.
IIT Guwahati, India, 12-16 December
2023 BB 4 EEHEDOSI LD 3
) 7.G. Tempered subgroups a la Mar-
gulis (9 May, 2022) 7.H. Tempered ho-
mogeneous spaces (16 May 2022) (7.G,
7.H % Proper Actions and Represen-
tation Theory. Mini-courses of Mini-
lectures (Organizers: Pierre Clare, Nigel
Higson and Birgit Speh) 1281) % 4 it
HEHD S B 2D, AIM Research Commu-

nity: Representation Theory & Noncom-

24

mutative Geometry, online), 25 April-16
May 2022.

try and Analysis, In honour of Profes-

7.1. Symmetry in Geome-

sor Toshiyuki Kobayashi (organized by
M. Pevzner and H. Sekiguchi).
University, France, 6-10 June 2022. 7.J.
R M 22 FE 22/ (Tempered Homoge-
neous Spaces). H AR ¥F = F =K E#F
DRI R R HEE (BICKY, A7
4 V), 16 March 2021. 7.K. Limit Al-
gebras and Tempered Representations.
RIMS Workshop:
Lie Theory, Representation Theory and
Related Areas.
2021. 7.L. Limit Algebras and Tem-

pered Representations.

Reims

(opening lecture).

(online), 10 August

(plenary open-
ing lecture). XIV. International Work-
shop: Lie Theory and Its Applications in
Physics. Bulgaria (online), 20-26 June
2021.

pered representation.

7.M. Limit algebras and tem-
Lie Groups and
Representation Theory Seminar. The
University of Tokyo, 15 June 2021.
7.N. This is What I do:

bras and tempered representations. Rep-

Limit alge-

resentation Theory & Noncommutative
Geometry. AIM Research Community
(online), 8 April 2021.

CMNRBLEEF— T T 5 REEMN

Schrédinger model of minimal represen-
Min-
imal Representations and Theta Cor-
respondence:  (Gordan Savin # 1% &2
&R &g 22). (online), The Erwin
Schrodinger International Institute for
Mathematics and Physics (ESI), 11-15
April 2022.

tations and branching problems.

- (RFEZEfH] bk DRI fEHT - SEERSFE 22 D —

%Pi5%: Regular Representations on Ho-
mogeneous Spaces.) (9.A.-9.K. T3
A4 ML, AREELICER 2D, K
ERT - LTREN->TVWEDT
DIZE L ®B. ) 9.A. Basic Questions

in Group-Theoretic Analysis on Man-



ifolds.

(Marseille): Methods in representation

Introductory school at CIRM

theory and operator algebras. Marseille,
France, 6-10 January 2025. 9.B. Basic
Questions in Group-Theoretic Analy-
sis on Manifolds. Colloquium at Hi-
roshima University.
22 October 2024.

Branching Problems in the Real Setting.

Hiroshima, Japan,

9.C. Overview of

Branching Problems for Representations
of Real, p-Adic and Adelic Groups.
the University of British Columbia -
BIRS,

9.D. Is representa-

Okanagan, Kelowna, Canada.
7-12 July 2024.
tion theory useful for global analysis
— Multiplicity: Ap-
Harish-Chandra’s
Tempered Representations and Geome-
try IIT Guwahati, India, 12-16 Decem-
ber 2023. (Harish-Chandra 423 100 4
il 4 HoEfG#EROE 1 [
H) 9.E. Is representation theory use-

on a manifold?

proach from PDEs,

ful for global analysis on a manifold?
— Multiplicity: Approach from PDEs,
9.F. Tempered homogeneous spaces and
tempered subgroups — Dynamical ap-
proach, 9.G. Classification theory of
non-tempered G/H — Combinatorics of
convex polyhedra, 9.H. Tempered ho-
mogeneous spaces — Interaction with
topology and geometry, (9.E, 9.F, 9.G,
9.H & Analysis on Homogeneous Spaces
2B 5 4 \E K E, Noncommuta-
tive Geometry and Analysis on Homoge-
neous Spaces. Williamsburg, USA, 16—
20 January 2023.) 9.I. Basic Questions
in Group-Theoretic Analysis on Mani-
folds. MATH-IMS Joint Pure Mathe-
matics Colloquium Series. The Chinese
University of Hong Kong, 25 Novem-
ber 2022. 9.J. A Foundation of Group-
Col-

loquium di dipartimento. Dipartimento

theoretic Analysis on Manifolds.

di Matematica, Universita di Roma “Tor

25

10.

1.

Vergata” (online), 18 February 2021.
9.K. Representation Theory of Reduc-
tive Groups from Geometric and An-
alytic Methods (in honour of Simon
Gindikin). Kavli IPMU, Japan, 27-28
January 2020;

BV -~ N ZEMICBY 2 AR
b VEMT: Global Geometry and Anal-
ysis on Locally Symmetric Spaces—
Beyond the Riemannian Case.) (10.A.—
10.E. TIXHEE X A L, NEIEE %
WRZ 20, ReEhyr—~ LT
BR>TWVWEZDOTIDORZErD 5. )
10.A. Hidden Symmetry and Spectral
Analysis on Locally Pseudo-Riemannian
Symmetry Spaces. Intertwining Opera-
tors and Geometry during the thematic
trimester Representation Theory and
Noncommutative Geometry.  Institut
Henri Poincaré, France, 20-24 January
2025. 10.B. Branching Problems and
Global Analysis of Locally Symmetric
Spaces with Indefinite-Metric. Seminar
at University of Trento.
19 September 2024. 10.C. Branching
Problems and Global Analysis of Lo-
cally Symmetric Spaces with Indefinite-
Metric.

Trento, Italy,

International Congress of Ba-
sic Science. Beijing, China, 25 July
2024. 10.D. Global Analysis of Lo-
cally Symmetric Spaces with Indefinite-
metric. Colloquium, National University
of Singapore. (online), 13 August 2021.
10.E. Sound of an anti-de Sitter mani-
fold. (opening lecture). Inaugural Day of
the French-Kazakhstan school of Math-

ematics. (online), 25 June 2021.

D. FiF%

BOEREGR T CORVE) (BEESARE 1,2
4, 2024 FEFE A £ X AR — W) 7 =
LI HEE, MRSy, Taylor ERE, R#M57,
Lagrange OARERETE, DMl &, ¥
DIRROYS, ZEBPROE D % #HFR



L7.

2. BEMEEN /S X (BORRYPE - 4 F4E

HEFEFR, 2024 S X A X —, HITH):
V- UERKREEY -~ 2RI E
VB HERAMHED © 72 B B O EF B
LT, FEfEOEZRDHAL Z  Ofl%
RATBIRoT, EHIIZ, V—HOH
dEam (R, FHEAY —F. Cartan 7
fR, V) —= ntFRzER, BRI EE) %
AL 7212, HHZEBA DR EEO/EH
BEETH 20 50 (Fric, 1ERH 2 E
AAREGETHEH0E S 0) ITOWTOH
EZAfF (Properness Criterion) % i<
(T. Kobayashi, Math. Ann. 1989 8 X *
J. Lie Theory 1996) O# L7227 4 7 4
TEBHALE, X512, JEY —~ o HFH
FANDORERHEDIER DR %7 MTTk
57 DHESRMFEHOaRERY —%2H
WTHH L2, £, JFY —~ S H 2R
BB EGTRF O ZTE R (X
JERA b 2 27 —2E/) I 3EEEE R

L7z
BEHR
NIRRT TR Y —~ VB 22 O i e

i TECE DRI
AEHRR, 2002, pages 18-73
hi).

T. Kobayashi, Conjectures on reductive

21 A~ DB 1y |
(FBERIE

homogeneous spaces, Mathematics Go-
ing Forward: Lecture Notes in Mathe-
matics 2313, pages 217-231. Springer,
2023.

CIREREEEER, FHZEM bR L
#r, 2024 410 A 21 H-25 H.

(7 7 Y AT oEf#RER 1 RO BEE
FI3E D) Branching in Representation
Theory. Minicourses: branching prob-
lems and symmetry-breaking. Institut
Henri Poincaré, France, January 2025.
The concept of symmetries naturally
arises in various areas of mathematics
and science, including geometry, number
theory, differential equations, and quan-

tum mechanics. The more symmetries
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an object possesses, the better we can un-
derstand it through group-theoretic ap-
proaches.

Branching problems investigate how

large symmetries break down into
smaller ones, such as fusion rules, us-
ing mathematical formulations based on
the language of representations and their
restrictions. These problems have been
studied for over 80 years. In recent years,
there has been a surge of research focused
on the restriction of continuous symme-
tries in infinite-dimensional cases, lead-
ing to the development of new geometric
and analytic methods.

I provided an introduction to the branch-
ing problems of infinite-dimensional rep-
resentations of real reductive groups,
such as GL(n,R), using plenty of elemen-
tary examples to make the basic concepts

and key ideas more accessible.

(77 Y AT OHEKG#TE 2 REINZEHE O

&) Structure of Tempered Homogeneous
Spaces Institut Henri Poincaré, France,
February 2025.

The lectures introduce recent theories of
tempered spaces, and I plan to provide
an overview of these topics, using plenty
of elementary examples to make the basic
concepts and key ideas more accessible.
1. I will review basic concepts such as
tempered unitary representations of real
reductive groups, like GL(n,R), as well as
“tempered” spaces and “tempered sub-
groups” . I will begin with some geomet-
ric observations of group actions, includ-
ing the properness criterion for reduc-
tive homogeneous spaces. Subsequently,
I will introduce a “quantification” of
proper actions and incorporate a dynam-
ical approach into analytic representa-
tion theory, including the temperedness
criterion for homogeneous spaces, which

was developed recently by Y. Benoist and



the speaker, drawing on the Cowling-
Haagerup-Howe theory and other related
ideas.

2. The criterion for tempered spaces,
explained in the first lecture, is com-
putable. In this lecture, I will explain
how this criterion leads to the classifi-
cation theory of non-tempered reductive
homogeneous spaces by breaking it down
into several steps. The technical meth-
ods used in the second lecture differ from
the dynamical approach presented in the
first lecture. Our approach relies on el-
ementary results from finite-dimensional
representations and some combinatorics
of convex polyhedral cones.

3. Recently, surprising and intriguing
connections have been observed between
the concept of "tempered spaces for uni-
tary representations and various other
areas of mathematics. In this lecture, we
will explore different aspects of tempered
spaces from the perspectives of topology
and geometry, including limit algebras
(collapsing Lie algebras) and geometric
quantization.

- BUEEBTE XB (BOEREAER) D 0B
o, (RAEEECAR 4 4E4E), 2024 4E 5 A
14 H.

. Striving for Universal Truth: Discovery
and Creation. The 138th Public Lecture
Series at the University of Tokyo (Spring
2024): Constraints and Creativity in the
Arts and Sciences. Yasuda Auditorium,
The University of Tokyo, 22 June 2024.

. (4 ¥ FTO###) Global Analysis of Lo-
cally Symmetric Spaces with Indefinite-
Metric. Zariski Dense Subgroups, Num-
ber Theory and Geometric Applications.
ICTS, Bangalore, India, 1-12 January
2024 (1 A1 H»5 3 HIZHA2 3 HD
HGEAATR).

Summary: The local to global study of

geometries was a major trend of 20th
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century geometry, with remarkable de-
velopments achieved particularly in Rie-
mannian geometry. In contrast, in ar-
eas such as pseudo-Riemannian geome-
try, familiar to us as the space-time of
relativity theory, and more generally in
pseudo-Riemannian geometry of general
signature, surprising little was known
about global properties of the geometry
even if we impose a locally homogeneous
structure. This theme has been devel-
oped rapidly in the last three decades.
In the series of lectures, I discussed two
topics by the general theory and some
typical examples.

(a) Global geometry: Properness crite-
rion and its quantitative estimate for the
action of discrete groups of isometries on
reductive homogeneous spaces, existence
problem of compact manifolds modeled
on homogeneous spaces, and their defor-
mation theory.

(b) Spectral analysis: Construction of
periodic L?-eigenfunctions for the Lapla-
cian with indefinite signature, stability
question of eigenvalues under deforma-
tion of geometric structure, and spec-
tral decomposition on the locally homo-

geneous space of indefinite metric.

E. &1 - 1Y
1. (&t) EnEE (MIYAUCHI Shunsuke):

MBI 2R ST 7 7 4 AR
HIZEARIC 351 2 SRS 0 D 70 KA.

F. xAsEs — B 2
1. HAL % 3 #5 L 50 FJ-LMI  (French-

Japanese Laboratory of Mathematics
and its Interactions), HAMLE (co-
director) (202349 A 1 H-).

. Kavli IPMU (B i #EHR), ERR

2EWFFE BT (2009.8-2011.5); FATHF%E
B (Principal Investigator) fif{f: (2011.6-
2022.3); HIEHIZEE (2022.4-).

[Pr—=FILDTT 1 Z—|



10.

11.

12.

13.

14.

15.

16.

17.

18.

. Editor in Chief, Japanese Journal of

Mathematics (H 48 #4 %% &, Springer-
Nature) (2006 )

. Editor, International Mathematics Re-

search Notices (Oxford K-HR) (2002—
2021)

. Editor in Chief, Takagi Booklet, vol. 1—

22 (HABCESR) (2006 )

. Editor, Geometriae Dedicata (Springer)

(2000 )
Editor, Advances in Pure and Applied
Mathematics (de Gruyter) (2008- )

. Editor, International Journal of Mathe-

matics (World Scientific) (2004 )

. Editor, Journal of Mathematical Sci-

ences, The University of Tokyo (2007—
)

Editor, Kyoto Journal of Mathematics
(2010-)

Editor, Representation Theory (7 XV 7
¥egax) (2015-2019)

Editor, AMS Translation Series (7 X U
AR (2016-)

Editor, Tunijian Journal of Mathematics
(2017-)

Editor, Special Issue in commemoration
of Professor Kunihiko Kodaira’s centen-
nial birthday (J. Math. Sciences, The
University of Tokyo).

Editor, Special Issue in honor of Pro-
fessor Masaki Kashiwara’s 70th birthday
(Publ. RIMS) 2017-2021.

Chief Editor, Mikio Sato’s Collected Pa-
pers, (Springer-Nature).

AT bR, THATRRRE Bt (2 18 B,
THAZFRE B (2 14 & + HI1&
Dy, THSTF#EE BFEomE (240 &7
B D32V —XfREER

WMEEE, BWEDOBIE i, e, m, (with
¥, ML), WARRFAHRER.

[FR - RFDOZRZ Y]

19.

HoEEH BEHM) oREEE R
Prize Committee (mathematics), 2020-
2021, [FE4}.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

HsEBREOREEZRR: Prize Com-
mittee (mathematics), 2019 3 X TF 2020,
ESpA

ICM2022 12 B 21817 E B L & Ple-
nary lecturers @ Selection 1ZB3 2 [E S
FZB 2 D#E (Chair, Lie Theory and its
generalizations, ICM2022), 2019-2022.
ERHFEEEOREZBR: Prize Com-
mittee (International Prize, #%%% B M)
2018, [EI4+.

ICM2030 $AEEAREE (2025-).
ENoBEZDOHE (B oKXEZER
(anonymous, various years).

SRR R ST ATE E Z B (2015
2017; 2017-2019).

SRR BRI ST SR B (2007
2009; 2009-2011; 2015-2017; 2017-2019;
2021-2023).

BEMABEFORELZE: HA (JSPS),
KE (NSF-AMS), EU, K4 Y, L7t
TN, hEENRLEAE - FE (various
years).

OIST (R AR KPR FRE) DEEFER
PR3 2 ERE Advisory Board Member
(2021-).

(BRI R D — 5 F 4 P72 ]

29.

30.

31.

32.

F—=HF AT —, BB EEENLL B
®a Y77 7 YA (Opening Conference
of French-Japanese Laboratory of Math-
ematics and its Interactions), April 4-5,
2024 (with M. Pevzner).

*—%F A4 ¥ —, Periods and Branching
Problems for Representations of Real,
p-adic and Adelic Groups, BIRS Con-
ference, Canada, July 2024 (with M.
Pevzner, B. Speh).

F—4'F 4 ¥ —, Summer School on Rep-
resentation Theory, V —BEOHIEH & K
BENICET 2823 F—, EREEER
F—T R, 19-23 August 2024.

% —% %4 ¥ —, Summer School on Rep-
resentation Theory, V —HOEA/EH ¥ KX
BTS2 I ) —, (virtual KREE
Bt 2 F— 7 R), August 19-23, 2023



33.

34.

35.

36.

37.

38.

39.

40.

41.

X
i

1.

2.

(¥ 54 2).

F—HF 4 ¥ —, Summer School on Rep-
resentation Theory, V —#EDOHHMEH & K
HfENTICEE Y 22 I F—, (virtual REE
it I F—wR), August 17-21, 2022
(¥ 54 2).

F—#F 4 ¥ —, Summer School on Rep-
V-HORIER L
KBNS %€ 25—, (virtual &
JHEEE I F =7 X), August 17-21,
2021(F > 5 4 ).

F—4F 4 ¥ —, Integral Geometry, Rep-

resentation Theory and Complex Anal-

resentation Theory,

ysis, Kavli Institute for the Physics and
Mathematics of the Universe, 27-28 Jan-
uary 2020.

F—=HFAY— MRV 7 F v —, BIRRELE
B, A—HFAF - 1R 24 [ (cur-
rently with Y. Kawahigashi, T. Kuma-
gai, H. Nakajima, K. Ono and T. Saito).
F—HF 4 ¥ —, Summer School on Rep-
resentation Theory, UV —HOEIEH & K
BfENTICEE T 21 I F—, (virtual REE
PRt I F—~v x), 18-22 August 2020
(A4 ).

F—AFAY—, U —Fh - KB 2 ) —
(2007-present HK; 2003-2007 RIMS;
1987-2001 HK)

F—=HF A% —, BAABAESERN A,
FJ-LMI +® X 9 —, 2023.10- (with M.
Pevzner).

RERS RSN H & S DRI, e
#*, 20234 11 H 8 H.
Scientific Committee, “Representation
Theory and Non Commutative Geome-
try” at THP 2025, Paris, France.

ftt

W. M. Goldman et al, The Mathematical
Work of Toshiyuki Kobayashi, Symme-
try in Geometry and Analysis, Volume
1, Progress in Mathematics 357 (2025),
Springer-Nature, pages 1-102.

Doctrat Honoris Causa (University of
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TRV ARFRT 21— (2017)

. Jean-Pierre

Reims), 2022, France.

- HARBEERHE (2019) TEEFEDBIE

e, mJ RERFAHRS, (RHERIS, MR
2R DHFRE).

I fii %9
U — Bt M & KRB ISN S 5 E k)
(Contribution to Structure Theory and

Representation Theory of Reductive Lie
groups).

B EE (Medal with Purple Rib-

bon)(2014) [ECFARRSE

- [FFAEDRE] WEKFEHAEREGAITB T

2 #84X, Victor Pérez-Valdés, (2024 4 3
H, #1),

RN GG RIC BT 2548, B
—IE (2021 4 3 A, B - &FF),

HARELT (2020 4 3 H, #1MX).

H #BA»LDE Y X —
1. M. Pevzner

(University of Reims,
2023—-, French-

Japanese Laboratory of Mathematics

France), September

and its Interactions, director.

2. Wentao Teng (JSPS PosDoc), October

2023-March 2025. He is working on the

(k, a)-generalized Fourier transforms.

3. B ILERHE (za—AKYFr=— 2,

France), (2024.4). Giving an invited lec-
ture at Opening Conference of French-
Japanese Laboratory of Mathematics
and its Interactions (3} % A £ i
(Deriving Egalitarian and Proportional
Principles from Individual Monotonicity)

2175

. Etienne Ghys, (CNRS, Ecole Normale

Supérieure de Lyon, France), (2024.4).
Giving an invited lecture at Opening
Conference of French-Japanese Labora-
tory of Mathematics and its Interactions
BT % HEF#HE (Linking numbers of
modular knots) 217 5.

(ITHES,

Giving an in-

Bourguignon
(2024.4).

vited lecture at Opening Conference of

France),



French-Japanese Laboratory of Mathe-
matics and its Interactions 1231} % 4
57878 (Mathematicians and Spinors) %

P —

1I2.

% E# (GONGYO Yoshinori)

A. WFZEMEE

AEEIF, FIZ HERD A TORHYT
MEMIE Lz AIMTOBY =27 b2 L TZ
ORMEZFEHL., ROV IERENE LN, B
TEAEE D TE D, REEPICHELT S TE
THb, MHHEFEE WS DIF, FHEEMOER
DRI T, AV FVOELR T 7 /T
v =R KOLOBIRMEICEE S 2 AEFER D> 2
7 a 7 EHENIRIRIRTH %, Fo. WEEEIT-
TWEILRIB R & D) X IEEAER R O —ii{t
ENT BN 2 R HER O FREICE 5
HEIFFUITER L. SHE Arxiv IZFER L7 [5]

This academic year, I mainly focused on study-
ing the Mukai-type conjecture, which I had
been working on for the past few years. I pro-
posed this problem as a project at AIM and
obtained satisfactory results. I am currently in
the process of compiling the paper and plan to
publish it next year.
The Mukai-type conjecture characterizes the
product of projective spaces and provides a
Shokurov complexity interpretation of the fa-
mous inequality concerning the Fano index, Pi-
card number, and dimension.
Additionally, the joint research I worked last
year with Shigeharu Takayama on Kawamata’s
semi-positivity theorem and the finite genera-
tion problem of the canonical ring for general-
ized pairs has been completed and posted on
ArXiv this year [5].
B. FEKG

1. S. R. Choi and Y. Gongyo : “On a gener-

alized Batyrev’s cone conjecture", Math.

Z. 300 (2022), no. 2, 1319-1334.
2. W. Chen, Y. Gongyo, and Y. Nakamura
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“On a generalized minimal log discrep-
ancy ", J. Math. Soc. Japan 76 (2024),
no. 2, 393-449.

3. Y. Gongyo, and J. Moraga, “General-
ized complexity of surfaces", preprint,
arXiv:2301.08395.

4. Y. Gongyo,
and Mukai type conjecture", preprint,
arXiv:2306.08841, to appear Kyoto Math

Jornal.

“Effective non-vanishing

5. Y. Gongyo, S. Takayama “On twisted
Kawamata’s semi-positivity and finite
generation of generalized canonical rings

", preprint, arXiv:2404.07401

C. HEE¥ER

1. Introduction to the minimal model the-
ory, RH—=+% K*¥ 2024 F 11 H 4 H-11
H8H

2. Mukai type conjecture, AIM,1st, Oct.—
5th, Oct. 2024.

3. On twisted Kawamata’s semi-positivity
and finite generation of generalized
canonical rings , 2024 Workshop on Bi-
rational Geometry, Shanghai Center for
Mathematical Sciences, Fudan Univer-
sity, 26th, Sep.—29th, Sep. 2024.

4. On twisted Kawamata’s semi-positivity
and finite generation of generalized
canonical rings , 5§ 1 [\ BBERA
WEtER, 20246 A 17TH-6 H 19 H

5. [AIH D2 B OBOFRHEO T O T4, «
SBEREBERME Y — 7 > a v 77, 2023
FI12H26H-12H29H

6. Effective non-vanishing and Mukai type
conjecture, “HRAE> ¥ RI 7 L7 2023
F£12H6H-12A8H

7. MHE OB OBORHEO T O T, «
RECRMFIR > > R D 47, 2023 4 10
H24H-27H

8. The Mukai type conjecture, “Recent de-
velopment in Algebraic Geometry, Arith-
metic and Dynamics (Professor De Qi

Zhang’s 60 birthday conference)”, Insti-



tute for Mathematical Sciences, National

University of Singapore, 21st, Aug.—1st,

Sep. 2023.
9. BRNHMNE & AP OWT, “HERK
ERECR T 2 —" 202346 A 12 H
D. i##%
1. S1 &% — A BUHERV A RS
2. S2 & — LWHFES
3. A X 2K %*53‘%22
4. S1 & — LB EREPR AR . BORRL AR
DiEE
5. 82+ A & — ABUOTRAITAEE: WO R
HROEY
6. % A X 2% - HEAARY I —:
EER/DELIF—
7. S X R & — W R ka2 FEDWY
vy
8. A X R & — BAREY I F—)L (Bam):
HEam A
E. &4 - Etiax

1. (fE+) &% KEE (Yoshino Taro): Sta-
ble rationality of hypersurfaces in schén

affine varieties

F. Mo ses — e 2
1. BERAREM £ 3 - —HfE
2. Workshop in Algebraic Geoemtry in
Bandai-Atami OAH#%E

G. ZH

2023 FEE HARCE R REUEEE

2023 SRR ERERY HFEREEE

H. ooy x—

Joshua Enwright (UCLA), 7 7 / 28RS
(3/15 3/22)

##E 8 (SAITO Takeshi)

A. THFE

EEH O DR L= R 2 % — 4 EOWRATEE
JEWZx L, Beilinson 32 OFREEVEFEEL, £D
TICEAF — LDIILEFEL W L 2RI L 72,
B DL EICX, Frobenius-Witt &R %2 -
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THRESGOERITESZH00D, ZOFEIIRE
TV, RFIEERIRYE O BERTEIC X 2 5 Vit
Ao TREADMEMRZEFR L, Radon &

% {# 5 Beilinson D HEIZHR S o "C%@ﬁ@*ﬂﬂ:@
FAEZRFEA L 72.

R FEBDEED AL —ARAF—LDTR—
NVEIZDWTIX, Beilinson OEEOH L LT, R
RO EETZDORAF — 2ORXTTLTD
OO LIIWAEBORBIE, ZOEAIMMRATRE
TH2IZ L ZABHL 7z, Z4E THES @ Abbes
Kt oHEFEHFETD 5.

Beilinson proved that a constructible sheaf on
a smooth scheme over a field of positive charac-
teristic has a singular support and its dimension
equals that of the scheme.

In mixed characteristic case, the existence of
singular support is an open problem although a
definition was given using the Frobenius—Witt
cotangent bundle. Using an interpretation of
the local acyclicity in terms of the transversal-
ity, I followed Beilinson’s argument using the
Radon transform to prove the saturation of a
relative variant of the singular support.

As a converse of Beilinson’s theorem, in a joint
work with Ahmed Abbes at THES, I proved
that if an étale sheaf is micro supported on a
closed conical subset of the cotangent bundle
of dimension at most that of the scheme is con-
structible.

B. FEXKHiK

1. T. Saito “Graded quotients of ramifica-
tion groups of local fields with imper-
fect residue fields", Amer. J. Math.145
(2023), no.5, 1389-1464.

2. T. Saito “A characterization of ramifi-
cation groups of local fields with imper-
fect residue fields", Arithmetic Geome-

try, pp 421-433, proceedings of Interna-

tional conference on arithmetic geometry

2020, TIFR.

3. T. Saito “Cotangent bundles and micro-
supports in mixed characteristic case",

Algebra & Number Theory 16-2 (2022),



335-368.

4. T. Saito “Frobenius-Witt differentials
and regularity”, Algebra & Number The-
ory 16-2 (2022), 369-391.

5. T. Saito “Characteristic cycles and the
conductor of direct image", Journal of
the American Mathematical Society, 34
(2021), 369-410.

C. HEE¥ER

1. Singular supports and characteristic
cycles, Taiwan National University,
November 18, 20, 25, 27, 2024, February
10, 12, 17, 19, 2025.

2. Singular supports in positive and mixed
characteristics, Oct. 4, 2024, notes,
Oberwolfach, Anabelian Geometry and
Representations of Fundamental Groups.
(F4>)

3. On relative singular support in mixed
characteristic, (%M # ¥ % @ &4,
Tokyo Denki University, 2024 4 5 H 28
H, Regulators V, Pisa, June 13, (f XY
7) Arithmetic Geometry, Algebraic Ge-
ometry and Analytic Geometry, B K%K
# Séminaire de géométrie arithmétique,
(IHES) Jeudi 19 septembre 2024.

4. On the Hasse-Arf theorem, p-adic coho-
mology and arithmetic geometry, Octo-
ber 25, 2024, HALK:, 55 20 BIHLFEEGH
Wt R 2024 4 12 A 6 H, 5 19 ALk
Bembhoithr TERMBRORGR L 2D
341 2023 ££ 11 H 25 H, £ K% Arith-
metic Geometry, 2023 September 18,
IMVAST (R+F4)

5. Upper ramification groups of local fields
with imperfect residue fields, May 30,
31, 2022, Franco—Asian Summer School
on Arithmetic Geometry, Centre Inter-
national de Rencontres Mathématiques
(CIRM), Luminy, (75 ¥ X)

6. REEZEM L FFTRO IR 2022 4 12/23
KRB £ I F— MR F » >~
2N A
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7. Wild ramification and the cotangent
bundle in mixed characteristic. Eighth
Pacific Rim Conference, 7 August 2020,
Online. (7 XV %) Colloquium at Uni-
versity of Minesota, Feb 18 2021, Online.
(7 XU %)

8. Graded Quotients of Ramification
Groups of a Local Field with Imper-
fect Residue Field, January 7, 2020,
International conference on arithmetic
geometry 2020, TIFR, Mumbai. (A ~
F) , 22 janv. 2020, IHES. (7 > R)

D. i##%

1. BORRERGR ICCRHE) 2 ARBIROM
fE7r (BB AERATHARR %)

2. IRHFEOFIOY AR IS -

MIRBFOFIbh] Z7F AL
T, FAEPEm#HENTHE L. (BEF
BRRIRR )

E. &+ - G
1. (FREEEL) f8H R (MATSUDA Koji):
Rational points and Brauer—Manin ob-
struction on Shimura varieties classifying
abelian varieties with quaternionic mul-

tiplication

F. A ZEs — B X
1. Journal of Algebraic Geometry, L7 4
X —
2. Documenta Mathematica, T7 1 & —

3. Japanese Journal of Mathematics, =7 4
2 —

% §— (SAITO Norikazu)

A HFZEREE

BRINCE, fHRET L, b5, BEET
e LToMn iRz 20, ARERE, AR
RHEIE 7 ECHERE L TR 5 5 AIRXOT /12K
DRI 2B &, FHEE T VEROREERIEY
PO ZITo TS, RiRe LT, HI¥HED
FzmI T, Bl 22—y a yFEOIEY
PERfEL L, RBRICIKF LZE, Shbb, TR



DEL BREERNCHRRIL - SRBET 2 28T, #
BODYLWNTH 0 U THHERE R, @i
Tab—YaryFROEMEZEELTWS. —)
T, FMREEACET TR, BB 2D
MR TR DREH LWHEREZTRL, M7
BGRB8 LW 2 Hh LR S
52 HHIELTVS. SFEDOFEREREIRD
Hh.

1) FE5 7y — 2 HERX (MFG) &, BEDM
%508 ¥ % Fokker—Planck(FP) A&\, il
AT ORI FEE % fl 783 5 Hamilton—Jacobi-
Bellman(HJB) 77 f2 R 23# 17 & A7z JERRIE IR Y
nHEXRTHZ. @, FP RIS
#, HIB AR i3matErish, RIEk
BT 2 HEFHEMEDOEZ L TW5. Z£0D
7o, HERDHIHMERE IS 2 IR X2
DEETIHEMTES, HLOTEROMFEL 2D
B HER ORI E RO b TV S, KR
&, MFG 23 2 GRERIKIC X 2 BIEEED
I EWCER L7z, RS, BESRAMEFEED K
DALD K5 BRI R ENVEREREDOHFE R
To7z.

2) ZGEIRDEAEE TV TH 5 Aw—Rascle £ 7L
%, ZROZERDD B2 KBy v v—7 |
THEUERE L, Hilj7 7 2% —DFEA L RO

MLz L7z, (G5HILEE, EmhE, T3
&8 L ORFWTTR)

My current research theme is a development of
a mathematical theory of numerical methods
for various mathematical models. Specifically,
I systematically derive computational models,
i.e., finite-dimensional equations resulting from
discretizations of differential equations using
the finite difference method, the finite element
method, or the finite volume method, and
establish mathematical justification for those
computational models themselves. As a re-
sult, for science and engineering fields, I aim
to establish the validity of numerical methods
and to provide high-quality simulation methods
that can be used by inexperienced people. On
the other hand, for pure mathematics, I aim to

present new problems that should be the sub-

33

ject of research in analysis and to open and
develop a new research field in the theory of

differential equations.

1) Mean Field Game (MFG) equations are the
system of nonlinear partial differential equa-
tions consisting of coupled Fokker-Planck (FP)
equations describing density distributions and
Hamilton-Jacobi-Bellman (HJB) equations de-
scribing the time evolution of control inputs.
Typically, initial conditions are imposed on the
FP equations while terminal conditions are im-
posed on the HJB equations, making the sys-
tem a boundary value problem in space-time.
Therefore, existing research results for initial
value problems cannot be directly applied, and
the development of new methods and their
mathematical theory is strongly needed. This
year, I primarily engaged in research on nu-
merical methods for MFGs using finite element
methods. In particular, I developed a nonlinear
stabilized finite element method that satisfies

the discrete maximum principle

2) We numerically computed the Aw—Rascle
model, a continuum model of traffic flow, on
a large-scale network with numerous junctions
and studied the temporal evolution of vehicle
clusters. (Joint research with H. Yoshida, Y.
Ueda and Y. Chiba.)

B. &
1. T. Nakanishi and N. Saito:

ment method for radially symmetric so-

“Finite ele-

lution of a multidimensional semilinear
heat equation”, Jpn. J. Ind. Appl. Math.,
37 (2020) 165-191.

. N. Saito:

discontinuous

“Variational analysis of the

Galerkin time-stepping
method for parabolic equations”, IMA J.
Numer. Anal., 41 (2021) 1253-1278.

BEEE —, BUEMRHTIC B 5 KB, IEHE
M, 31 (2021) 15-22.

. T. Nakanishi and N. Saito:

lumping finite element method for ra-

“A mass-

dially symmetric solution of a multidi-



mensional semilinear heat equation with
blow-up”, Int. J. Comput. Math., 99
(2022) 1890-1917.

5. D. Inoue, Y. Ito, T. Kashiwabara, N.
Saito and H. Yoshida: “A fictitious-play
finite-difference method for linearly solv-
able mean field games”, ESAIM Math.
Model. Numer. Anal., 57 (2023) 1863—
1892.

6. D. Inoue, Y. Ito, T. Kashiwabara,
N. Saito and H. Yoshida: “Model
predictive mean field games for con-
trolling multi-agent systems”, IFAC
J. Syst. Control, 24 (2023) DOI:
10.1016/j.ifacsc.2023.100217

7. Y. Chiba and N. Saito: “Nitsche’s
method for a Robin boundary value
problem in a smooth domain”, Numer.
Methods Partial Differential Equations,
39 (2023) 4126-4144.

C. MEEFER
1. The Keller—Segel system of chemotaxis,

finite element method, and finite volume
method, Colloquium (online), The Hong
Kong Polytechnic University, 17 May,
2021, Hong Kong.

2. Analysis of the finite element method for
the Stokes problems with singular source
terms (plenary lecture), 2021 EIMS
International Conference on Computa-
tional Mathematics (online), Ewha Insti-
tute of Mathematical Sciences (EIMS),
Ewha Womans University, 25-27 August,
2021, Korea.

3. The Keller—Segel system of chemotaxis,
finite element method, and finite volume
method (invited lecture), EASIAM Con-
ference 2022(online), October 15, 2022.

4. Well-posedness of one-dimensional mod-
els of blood flow in arteries, WCCM-
APCOM 2022(online), July 31-August
5, 2020, Yokohama, Japan

5. IEFERTIER O BUERT I B 1T 2 Rl D
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10.

1.

i, KRB REEH T2 VR YA
2023, 2023 £ 11 H 16-17 H, R K
BHHF v 2%

. Variational analysis of the discontin-

uous Galerkin time-stepping method
for parabolic equations, IFFS Seminar,
November 22, 2023, University of Elec-

tronic Science and Technology of China

. A fictitious-play finite-difference method

for linearly solvable mean field games,
May 28, 2024, Northwestern Polytechni-

cal University, Xi’an

. N. Saito, A (fictitious-play finite-

difference method for mean field games
with a quadratic Hamiltonian, Numer-
ical Methods and Analysis for PDEs,
June 26-27, 2024, Harbin Institute of
Technology, Shenzhen

. N. Saito, A Afictitious-play finite-

difference method for mean field games
with a quadratic Hamiltonian, NCTS
webinar on Scientific Computing, Na-
tional Center for Theoretical Sciences,
October 25th, 2024, Taiwan

BHEE—, %S — Lt 2 OBIERTE,
HEEEE R (B - BHRREDE), SRR
%, 2024411 H 15 H

D. %
1.

Beg 11 OR[N R REE: D AT
. (BEAIATEE)

CRITEREEE RTRSE T FTRBEEON

BT o 7RSSR, (B - BARFH 3
AT, BORSER451)

- RO WP - JERIE R TR0

AR, (BEETHR 3 AR HR)

E. &4 - Mt

(R L) BEHE 1 (ISOBE Noboru)
Mathematical Analysis for Evolution
Equations Arising in Deep Learning The-
ory (REFEHHmICHN 2 FEESTERXD
IR

. (BL) WAt 5EF (NAKAMURA Haruka)

R KE G Z & OV — £ 05K



A B —fRAb X 7= S b & AlLiEIC o
WT

F. MAMFES — B 2
1. Numerical Methods and Analysis for
PDEs (China-Japan Joint Workshop on
Numerical Mathematics), June 26-28,
2024, Harbin Institute of Technology
(Shenzhen) O F —HF A HF—
2. Journal of Scientific Computing fiEZ &
3. Numerische Mathematik #F#EZE
4. International Journal of Computer
Mathematics fRtEZRE
5. Japan Journal of Industrial and Applied
Mathematics fREZRE
6. Journal of Mathematical Sciences, the
University of Tokyo %8
7. B - BORRIEHEGE T E O - D D 5
T - BERIIZE M A 2024 (HAKE
=, BARSHERY R, MEtBdEdiE)
2024 £ 10 A 17 H, FITEZBRZR
8. HAICHEH AR ME, KRB
9. HAISHEBIFEY: = TR TR & BEg
o BFEHR
REER CGREERIITR S SERE, 2024 4E 7
H 18 H) T8 2 Wik
R (BEBRAEESESR, 2024 4
11 A6 H) 2B 3 BlHTE
NPO BEABEHE O R, A MBS
(%2010, 2024 F7 H 22 H) B3
A
Rre JFEMEEENIERRIE CAE R, &
45 WIEIE CAE i@ (2024 42 12 A 21
H) B 2z

10.

11.

12.

13.

H. #A»5DE Y X —
1. Bernardo Cockburn (University of Min-
nesota, Distinguished McKnight Univer-
sity Professor), 7 H 8 H»*5 7 H 12 H.
BEfENT £ I — T "The transfor-
mation of stabilizations into spaces for
Galerkin methods for PDEs"
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B ¥ (SAKAI Hiroshi)
A, WFZEMEE

NS TR IEAT R O EREENME & 2B 558
FERNHEIZOWTHIFEZ L, KD 2 DDHFFEER
2157,
(1) @R L~V OB A R 5 5 Hs B A8 L i
WRIETRE .
BE Ny ML EOBARIME O MEEDIRE Ry AR
DOETREICKMT 52 Z e ZFET 2 Ny-L UL
DRMFEENE, Ny OBEKEFMEL Affigs. Z
AU, HERARERE 2R 23 Ny IR 5 2 &k
REHURGE 72 L, BRI EBRR N RS 2 & 72
L, RERESGHRTHKREZR A TWS. Al
RNy EOEEEDLNLDRMEHE (Froeks
BORMFEIYE 5 F—T1) PEREMIKIES
HEBICOVWTHIN, IS REEIC R
252505, 2N Q@R EREEZ RV LR, R
BEBUNGZ BN e ZHLPIC L. EH
BORMFHIZOWTO Z OMFEREIE RO
HRMX 2 THIRFETHS. 7 F—FHOM
LRI DWW TII B X 2 R TH 5.
(2) Subcomplete FRHIELNFRD ST HLA D Jifs
IZOWT
TR &2 IR HNE N ENER LI TV 5 28,
Jensen 12 & - THEA X172 Subcomplete 58l
BNPTE AR & FJE LR WisflE AP &
LTHEHZEDTW3. Subcomplete 5EHITELN
M2 HESD» LR 2 ERES O RKMFEMEZE
KDE D DHRRIBRITE & 72 o TWp, X
Subcomplete FEHIENED ST L FFH LRV
xR, ZORMBREE L BERNIRRL 7.
Z DWFFERRIC OV TIEER X NZIETER L, EH
HICHRR T ETH 5.

I studied large cardinal properties of small un-
countable cardinals and strong forcing axioms.
I obtained the following two results.

(1) Higher analogues of set theoretical reflection
principles and cardinal arithmetic:

Reflection principles at No are assertions stat-
ing that properties of mathematical objects of
cardinality > Ny reflects to their sub-objects
of cardinality < Ny. It is well-known that these

principles have interesting consequences on car-



dinal arithmetic, such as 2% < N, and the
Singular Cardinal Hypothesis. I studied conse-
quences of higher analogues of these reflection
principles, especially the stationary reflection
princple and Rado Conjecture. I could prove
that higher analogues gives an upper bound on
2% but they does not give any upper bound
on 2™ and does not imply the Singular Cardi-
nal Hypothesis. The results on higher analogue
of the stationary reflection will be published in
the Israel Journal of Mathematics, and I am
preparing a paper on the results on Rado Con-
jecture.

(2) Consequences of Sub-complete Forcing Ax-
iom on reflection principles:

Sub-complete Forcing Axiom, introduced by
Jensen, is an interesting forcing axiom consis-
It has

been an open problem whether Sub-complete

tent with the Continuum Hypothesis.

Forcing Axiom implies the stationary reflection
principle. I answered this question negatively
by showing that Sub-complete Forcing Axiom

is consistent with .
B. R#HL
1. H. Sakai and C. Switzer:
subversions of forcing axioms”, submit-

ted, arXiv:2308.16276.

2. H. Sakai . “Generalized stationary reflec-

“Separating

tion and cardinal arithmetic”, to appear
in Israel Journal of Mathematics.

3. S. Fuchino, A. Ottenbreit and H. Sakai :
“Strong downward Léwenheim-Skolem
theorems for stationary logics III, mixed
support iteration”, to appear in the Pro-
ceedings of the Asian Logic Conference
2019.

4. S. Fuchino, A. Ottenbreit and H. Sakai :
“Strong downward Lowenheim-Skolem
theorems for stationary logics II, reflec-
tion down to the continuum”, Archive for
Mathematical Logic 60 (2021), issue 34,
495-523.

5. S. Fuchino, A. Ottenbreit and H. Sakai :

“Strong downward Léwenheim-Skolem
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theorems for stationary logics I”, Archive
for Mathematical Logic 60 (2021), issue
1-2, 17-47.

6. B. Cody and H. Sakai : “The weakly
compact reflection principle need not
imply a high order of weak compact-
ness”, Archive for Mathematical Logic 59
(2020), issue 1-2, 179-196.

7. S. Cox and H. Sakai : “Martin’s Maxi-
mum and the Diagonal Reflection Princi-
ple”; RIMS Kokyuroku No. 2141, 29-36,
2020.

C. HEA¥ER

1. “}RIENER & 8 filliE A", Encounter with
Mathematics 5§ 78 [B], FHORRAEH T 22K,
20254 1 H.

2. “Higher reflection principles and cardinal
arithmetic”, XVII International Luminy
Workshop in Set Theory, CIRM Luminy,
France, October 9-13, 2023.

3. “Higher reflection principles and cardinal
arithmetic”, NUS Workshop on Set The-
ory, National Unviersity of Singapore,
Singapore, July 3-7, 2023.

4. “Extension of subcomplete forcing ax-
iom which implies {*”, Oberwolfach
Set Theory Workshop, Mathematisches
Forschungsinstitut Oberwolfach, Ger-
many, January 10-14, 2022.

5. “An extension of the Subcomplete Forc-
ing Axiom which implies {7, RIMS Set
Theory Workshop, RIMS, Kyoto Uni-
verisity, October 12-15, 2021.

6. “Higher Stationary Reflection and Car-
dinal Arithmetic”, RIMS Set Theory
Workshop, RIMS, Kyoto Univerisity,
November 16-20, 2020.
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1. BUPEER - IOHECE XD - BUE R O
AP, R L AR O R D &
E U, AEEREOTEEMERE L BiloR
TERMEROMHT L. BIERYER - 4
GRPISHiE =)



2. BOHME R - IO XE | RHRESR
DAMHEE. £EMOLNESR ZFC DN
PHIELH, ZFC Db & THEEDOBED
ETE %k, ZFC TldEi G o
BEMVFHTERNZ L Z@H L. (K
FRZERE - 4 V@SR

3. WA XA - BARRESE AL Kechris,

Descriptive  Set

K. Kunen, “Set The-
ory, An Introduction to Independence
Proofs”, North-Holland, 1980.

DT T 4 TR A 2o TR
B 2 MR & GERARTREE ), EAEAR R &
EEMONIR ZFC RN L, ZFC T
B DFEA D KEEH TER W & &
R U7e. (BRI R #E - 3 2
~{H)

“Classical Theory”,

Springer, 1995.

E. &1 - Htimx

1. GREM L) # &% (KEN Eitetsu):
Games with backtracking options corre-
sponding to the ordinal analysis of PA.

2. (l&+) B K% (KURAHASHI Koki):
EEoE OB CEFOIH.

3. (&) Hhid KRS (NAKAURA Koitaro):
A construction of indiscernible trees and

its applications.

F. Goftses — e 2
1. The Journal of Symbolic Logic ® 7 4
£ (2020 % 1 AH~)
2. RIMS #t[RIRFZE TR O ol o i
B, USRI SERN, 2024 4F 7
H9H-12HOA—=FFA4H

t£4 @ #F (SASADA Makiko)

A. WS

1 XTehEF LT oER T HIBHERRERE (partial exclu-
sion processes, PEP) & 2 %, Ziud, &%+
RIC—EBLLTORFOBEETE 3 205 HT
72 PERRAID & & T, ZROKTH 1 Kotks+ b
EIVERLTA—TTBHETILTH S, Rz, KL
T ORERDKLFHBET 201 & RO TR Z
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NZIFET DR T RO AHKEL, T HICZ
NZENDLSEZ 2 SOBEBOEE LTEX S
NaLGEEEZ D, ’ixrDHEIX, PEP T
DR THEEDIES T~ uikEiirRT, B
7Ry TR DOENTH 5, KT, Rod
Fisetr 2 hi/z3 2 & &. RONZEREDFHHUE &
LTEZH6NM2 Z L I3EMNICERETH 5, A
DEMBRIZ. IS ZODEFDBEFREHS T
T5HDTHD, MR Lo Bl Th5
2B, P ORFORHEFEENIENHTDH 2 55
2. A e EHIE TR I NS AERE DT
MHEETH 2 Z e R LTz, X512, MMTRRE
0 ED, FRHCILEURERE R 7 — U > 7 TR
ERERAT =L L., X OICRERDLEANDIE
S EYIR 2 — L THEZ N TVE WS4
Db LT, 7RO s TR
N—=H— X7 R (stochastic Burgers equation,
SBE) OEHTANF—RIZIRT 2 2Rl
7o FIRROAKERIE. PEFRERE (PEP OF7Z 7 —
2) oLy IBERICOVWTIRTTIASAT
BY, KERIE SBE O BEEDOF ¥ v TR HD
55DTH 5,

We consider partial exclusion processes (PEPs)
on the one-dimensional lattice, that is, a sys-
tem of interacting particles where each particle
random walks according to a jump rate satis-
fying an exclusion rule that allows up to a cer-
tain number of particles can exist on each site.
Particularly, we assume that the jump rate is
given as a product of two functions depending
on occupation variables on the original and tar-
get sites. Our interest is to study the limit-
ing behavior, especially to derive some macro-
scopic PDEs by means of (fluctuating) hydro-
dynamics, of fluctuation fields associated with
PEPs, starting from an invariant measure. The
so-called gradient condition, meaning that the
symmetric part of the instantaneous current is
written in a gradient form, and that the invari-
ant measures are given as a product measure
is technically crucial. Our first main result is
to clarify the relationship between these two

conditions, and we show that the gradient con-



dition and the existence of product invariant
measures are mutually equivalent, provided the
jump rate is given in the above simple form, as
it is imposed in most of the literature, and the
dynamics is asymmetric. Moreover, when the
width of the lattice tends to zero and the pro-
cess is accelerated in diffusive time-scaling, we
show that the family of fluctuation fields con-
verges to the stationary energy solution of the
stochastic Burgers equation (SBE), under the
setting that the jump rate to the right neigh-
boring site is a bit larger than the one to the
left side, of which discrepancy is given as square
root of the width of the underlying lattice. This
fills the gap at the level of universality of SBE
since it has been proved for the exclusion pro-
cess (a special case of PEP) and for the zero-

range process.

B. F&KGR L
1. O. Blondel, C. Erignoux, M. Sasada and
M. Simon : “Hydrodynamic limit for

a facilitated exclusion process” , Ann.
Inst. H. Poincaré Probab. Statist., 56-1
(2020), 667-714.

2. D. A. Croydon, M. Sasada :

integrable systems and Pitman’ s trans-

“Discrete

formation” , Advanced Studies in Pure
Mathematics 87 381-402 (2021).

3. D. A. Croydon, M. Sasada :
ized hydrodynamic limit for the box-ball
system” , Comm. Math. Phys., 383(1)
427463 (2021).

4. D. A. Croydon, M. Sasada: “On the

Stationary Solutions of Random Poly-

“General-

mer Models and Their Zero-Temperature

Limits” , J. Stat. Phys. 188(3) (2022).
5. D. A. Croydon, M. Sasada, S. Tsuji-
“Bi-infinite Solutions for KdV-
and Toda-Type Discrete Integrable Sys-
tems Based on Path Encodings” , Mathe-

moto:

matical Physics, Analysis and Geometry
25(4) (2022).

6. D. A. Croydon, T. Kato, M. Sasada and
S. Tsujimoto : “Dynamics of the box-ball
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10.

. M. Sasada and R. Uozumi :

. Kenichi

system with random initial conditions
via Pitman’s transformation” , Mem.
Amer. Math. Soc. 283(1398) (2023).

. H. Suda, M. Mucciconi, T. Sasamoto

and M. Sasada : “Relationships between

two linearizations of the box-ball system
Kerov-Kirillov-Reschetikhin bijection

and slot configuration” , Forum of Math-

ematics, Sigma (2024)

“Yang-

Baxter maps and independence preserv-

ing property” , Electron. J. Probab. 29

1-21 (2024)

Yukio

Makiko Sasada : “Topological structures

Bannai, Kametani,
of large-scale interacting systems via
uniform functions and forms” , Forum
of Mathematics, Sigma (2024)
Kohei

“Characterization of

Patricia Goncalves,
Makiko Sasada :

Gradient Condition for Asymmetric Par-

Hayashi,

tial Exclusion Processes and Their Scal-
ing Limits” , ALEA, Lat. Am. J. Probab.
Math. Stat. 22, 331-356 (2025)

C. HEA¥ER

1.

Probabilistic approaches to discrete in-
tegrable systems, 43rd Conference on
Stochastic Processes and their Applica-
tions, Portugal, 2023 £ 7 H

. Hydrodynamic limit equations derived

from microscopic interacting particle sys-
tems, ICTAM Minisymposium “Nonlin-
ear PDEs & Probability, 2 figH K2,
2023 8 A

. Independence preserving property and

integrable systems, Stochastic Processes
and Related Fields, H#EEKSE, 2023 4 9
H

HERCRTHE D RN ORI 7 Fr—F, H
KA RNFRE TR WRATE D RE
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BOBRIEE RKEEZ S, H 73 HBFEH
AR KEE#RE, FEERE, 2024 45
H

. Macroscopic scaling limits of the box ball

system, YITP-RIKEN iTHEMS Interna-
tional Molecule-type Workshop 2024, &
AR, 2024 4E 6 A

. Probabilistic aspects of the box-ball sys-

tem, Junior Female Researchers in Prob-
ability, Germany, 2024 £ 7 H

. Characterization of gradient condition

for asymmetric partial exclusion pro-
2024

Open German-Japanese Conference on

cesses and their scaling limits,

Stochastic Analysis and Applications, dt
B K, 2024 4E 9 H

. Scaling limits for interacting particle sys-

tems on crystal lattices, Workshop on
Probability and Mathematical Physics in
Gimhae 2024, South Korea, 2024 4F 12 A
Probabilistic approach to discrete inte-
grable systems, iTHEMS $(%+ 3 + —,
FLZEWTSERT, 2025 4E 1 H
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HY, 30 FEL Eichbo TR gEEh T
X7z, ZOMICHARBREENPDD, ET IV
DM K SR WVEEAFESHEE L TE L
2, AR KENBEWT FADET
MK L TCE, BEFOIFHOE RICH 25
FHIRHEDO XD ROEEY XD EER
RIEROBMEILEENT WS, KR#ERTIE,
¥ PERE I~ L a 7 BRI 72 S IE
WOWTHEE L7z, D%, TR RikR
DERL, BXY, TR R HEEEED -
DITIEHFBBHYE S ICKDEBAINT,
BESCR M0 72 7 7 a —F I OWTHRM L
T CBOERERE - 4 FAEImHER)
CBEEREE I S — I Tk a~UL ZER] &
BT NY) BT 52 F—%1To 7.
(BEEA AR AR FR)

CTHEERC T R e HERER OO D 1 THEKR
FHEAER, 2025 F 1 H (EH#ER)
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. BARECER HNERRER

- LSRR ATP & > X —R B E

- FUCZERFERT BOPHANE 7' e 75 2B
By —%> 77 0—7 HEEN

CBEEA Y ey JHE FRRE

. Probability Theory and Related Fields,
Associate Editor

. Annales de [D'Institut Henri Poincaré,
Probabilités et Statistiques, Associate
Editor

. International Mathematical Union Com-
mittee for Women in Mathematics, Am-

bassador

8. ARGt I - — HH

9. SUERRFRERRT AT EERARERE
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11.
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21st International Congress of Mathe-
matical Physics "Nonequilibrium Statis-
tical Mechanics" session {HEEA

W %% £ 2"Recent

developments in
Kardar-Parisi-Zhang universality" i
EEUN
W9t 4E & 22st international symposium

"Stochastic Analysis on Large Scale In-
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1.

. 2024 %£ 9 A Women In Tech 30, Forbes
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2024, S r7me~r7uditiE ok SR
SRR I E OB BRI L ER 2 HIE L
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H. A PO Y X —

Chiara Franceschini (University of Mod-
30-Oct.19, 2024, Chiara

Franceschini gave a lecture at the joint

ena) Sep.

seminar of the Tokyo Probability Sem-
inar and the Infinite Analysis Seminar
Tokyo on October 10. The title of her
talk was "Harmonic models out of equi-
librium: duality relations and invariant
measure." Her talk focused on zero-range
interacting systems of harmonic type.
She introduced a family of models on a
1D lattice that describe energy redistri-
bution or particle jumps between neigh-
boring sites. These models belong to
the same macroscopic class as the KMP
model. She discussed their algebraic
structure, duality relations, and how to
explicitly characterize the invariant mea-
sure out of equilibrium, which is gener-
ally difficult.

ing formulas predicted by macroscopic

This allows for comput-

fluctuation theory. During her stay, she
worded on the hydrodynamic limit of
KPM model and its generalizations with
Patricia Goncalves, Kohei Hayashi and

myself.

. Patricia Goncalves (Mathematics De-

partment Instituto Superior Técnico)
Sep. 30-Oct.11, 2024, Patricia Goncalves
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gave a lecture at the joint seminar of
the Tokyo Probability Seminar and the
Tuesday Seminar of Analysis on Octo-
ber 1. The title of her talk was "Hy-
drodynamics, fluctuations, and univer-
sality of exclusion processes." Her talk
covered interacting particle systems, fo-
cusing on the exclusion process, where
particles move in a discrete space with
one particle per site. The goal is to
derive macroscopic equations from the

She also dis-

cussed equilibrium fluctuations and the

microscopic dynamics.

two-species exclusion process, where the
total number of each of the two types
of particles is conserved. It was shown
that certain combinations of conserved
quantities evolve autonomously, enhanc-
ing understanding of the system’s uni-
versal behavior. During her stay, she
worded on the hydrodynamic limit of
KPM model and its generalizations with

Chiara Franceschini, Kohei Hayashi and

myself.

. Stefano Olla (Université Paris Dauphine)

Oct. 18-Nov.30, 2024, Stefano Olla gave
a talk at 22st international symposium
"Stochastic Analysis on Large Scale In-
teracting Systems" on November 18. The
title of his talk was "On the large devia-
tions for simple exclusion processes." In
the talk, he reviewed old and new results
and open problems about the large devi-
ations from the hydrodynamic limits for
exclusion processes. During his stay, he
worked on the scaling limits of the box-
ball system with Hayate Suda and my-
self.

. Eric O. Endo (Practice in Mathemat-

ics at NYU Shanghai) Nov. 14-Nov.21,
2024, Eric O. Endo gave a talk at 22st in-
ternational symposium "Stochastic Anal-
ysis on Large Scale Interacting Systems"

on November 19. The title of his talk



was "Contour methods for ferromagnetic
long-range Ising model." He examines
the phase transition of the ferromag-
netic Ising model on a d-dimensional lat-
tice with long-range interactions. Using
the Peierls argument and contours, the
study extends previous work on phase
transitions and defines contours for the
d-dimensional model. Additionally, the
model with non-homogeneous external
fields is analyzed, providing conditions
on model parameters for a phase tran-
sition at low temperatures.

. Seonwoo Kim (June E Huh Center for
Mathematical Challenges) Nov.  17-
Nov.21, 2024, Seonwoo Kim gave a
talk at 22st international symposium
"Stochastic Analysis on Large Scale In-
teracting Systems" on November 19. The
title of his talk was "Metastable hier-
archy in abstract low-temperature lat-
tice." He talked on the phenomenon of
metastability, and especially its hierar-
chical decomposition. In particular, he

reviewed this phenomenon in the set-

ting of abstract lattice models at low

temperatures and also talked about a

few examples which include Glauber and

Kawasaki dynamics for Ising/Potts mod-

els.

& Z (SHIHO Atsushi)

A. T

(1) HEp>00%e2RE LOQ £EYa7
Z2xteld kb LoREMRA*F—24 X ¥ X EO
Q BB A Cartier IF Dx O#ffl (X,Dx) T
X - |Dx| BBDEDHEBDTHS. QET 2T
AXEEY R R4 7 v e fte T2
LD MCor® 272 L, Z#Ud Voevodsky 75E
F— 7 OB DM ZHET 2 B2 Cor
DEY 27 AFERKTH 3. Chatzistamatiou—
Riilling 12 & v, Hodge-Witt J& W,,Q% i Cor |
@ Nisnevich %223 Z 2B 5N TW 3B D,
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Hodge-Witt @& Al REME R/ 029,
Nz DM TEZTH FVHRITIIR SRV,
SAEEOMFICE VT, MCor? Eo Nisnevich
BTH2EI5KBEY 27 X E Hodge-Witt &
MW, QF C©, akxErd—H cube REEB IO
aARERY —HBEREAEEEZROD D LML
2. ZOERIE N =10 =X Kelly-BIRFE &
/MR, i =00  ZIVNMRIZEDHSATWVD
B, Bax ORI S O AN TDH 5.
DRERITE D, BHRRRSBIEORED FT,
MW, Q2 % Kahn—5 IR—75 B 75 AL IR 25 8 2% L
7EY 25 AN EEF— 7 DE MDM ©# 2
BRI ONRERDZ e b5,

(2) B p> 002Kk LOERRED S
HTH B EEFESRRBERIKITH L TR
pifaRER Y - T 2MEET i EITo
7o SEEE, 1 XaFER Y -BREZ K
MPHEE S 1 EF— 7D Dieudonné MEE & [
BNC 2 e BFAALE. Chidp>3 DL &
¥ Andreatta-Barbieri-Viale i & h /R &E LT W
7o, WA DIAHEHSDDD IR D, %/
p=20rEXIHEHTZ. BLAZUFNCZOD
MEZ kD AEREKTHZ LIRELTEZTVE
B, TOREDBAEE R o7, ZOHEITONT
DX HET LTHRF L7z, (Veronika Ertl K,
Johannes Sprang [k ¥ OFEFEFE)

(3)  LARGHERK L 7= AR 2 v R Z v ask
E R Y — O HE A DO Z RS EEIICR 2 &
FrY—FHOTHRALRB LR ENETHTH
. (TEEERE OHFENR) 70, BMIERR
ZENBERR DRI LT Z )V 2% Y ~
H4 b LICEAEZMRT 25 21To TV 5.

-
—

(1)

of characteristic p > 0 is a pair (X,Dx) of

A Q-modulus pair over a perfect field k

an algebraic scheme X over k£ and an effective
Cartier divisor with Q-coefficient Dx such that
X — |Dx] is smooth. Q-modulus pairs form a
category MCor? by defining the notion of mor-
phisms as certain algebraic cycles. It is a ver-
sion with modulus of the category Cor used
by Voevedsky to define the category of mo-
tives DM®T. It is known by Chatzistamatiou—
Riilling that the Hodge-Witt sheaf W, is a



Nisnevich sheaf on Cor. However, since the
Hodge-Witt sheaf does not have A'-invariance,
it does not define a good object when we con-
sider it in DM°T.
demic year, we constructed the Hodge-Witt
sheaf with modulus MW,€* which is a Nis-

nevich sheaf on MCor® and which has coho-

In our study in this aca-

mological cube invarianve and cohomological
blow-up invariance. This result is known by
Kelly-Miyazaki and Koizumi when n = 1 and
by Koizumi when ¢ = 0, and our construction
is compatible with theirs. This result implies
that, under suitable assumption on resolution
of singularities, it defines a good object when
we consider it in the category of motives with
modulus MDM®? defined by Kahn—Miyazaki—
Shuji Saito—Yamazaki,

(2)

a good p-adic cohomology theory for algebraic

We continued the study of constructing

varieties over a perfect field k of characteris-
tic p > 0 which are not necessarily proper
nor smooth. In this academic year, we proved
that the first cohomology is isomorphic to the
Dieudonné module of the 1-motive defined by
the given algebraic variety. This was proven
by Andreatta—Barbieri-Viale for p > 3, but our
proof is different and works even when p = 2.
We considered this problem previously under
the assumption that k is finite, but now this
assumption is not necessary any more. We re-
vised the article on this study and submitted it.
(Joint work with Veronika Ertl and Johannes
Sprang.)

()

which we reinterpreted the weight filtration on

We are under revision of the article in

relative log crystalline cohomology constructed
before by relative log convergent cohomology.
(Joint work with Yukiyoshi Nakkajima.) Also,
we studied the construction of the weight filtra-
tion on log crystalline site for families of simple

normal crossing log varieties.

B. &KL
1. A. Shiho: “Blow-up invariance for
Hodge-Witt sheaves with modulus”,

42

arXiv:2405.07849. (22 pages)

2. Y. A.  Shiho:
“Weight-filtered convergent complex”,
arXiv:2210.01599. (84 pages)

3. V. Ertl, A. Shiho and J. Sprang:
“Integral theo-

Nakkajima  and

p-adic  cohomology
ries for open and singular varieties”,
arXiv:2105.11009v3. (73 pages)

. B. Chiarellotto, V. Di Proietto and A.
Shiho: “Comparison of relatively unipo-
tent log de Rham fundamental groups”,
Mem. Amer. Math. Soc. 288 (2023), no.
1430, v+111 pp.

5. V. Ertl and A. Shiho:

ness of integral overconvergent de Rham-

“On infinite-

Witt cohomology modulo torsion”, To-
hoku Math. J. 72(2020), 395-410.
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1. Blow-up invariance for

Hodge-Witt

sheaves with modulus, 2025 Lyon-Tokyo

conference in Number Theory and
Arithmetic Geometry, ENS de Lyon(~”
Z Y R), 2025 % 3 H 24 H.

2. Weight filtration on log crystalline sites,
Bemg it 2o - hEFEERAR
JERL SRR, RO EMRY:, 2024 4F 5
H 28 H.

3. Weight filtration on log crystalline site,
Arithmetic Geometry — A Conference in
Honor of Hélene Esnault on the Occasion
of Her 70th Birthday, IHES(7 7 ~ X),
2024 7 4 H 26 H.

. Chern classes of (non locally free) crys-
tals, p-adic cohomology and arithmetic
geometry 2022, IR, 2022411 A 9
H.

5. BpEakETn Y MmOV,

R, HEREBERBAEHE (X274
>), 2021 410 A 27 H.
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ME, #—XAER, 1781 on
T L7z (BEEAAATNGRIEHER)

- BORAECAER T - B XB L B R
D, Dedekind RO A 7 7 Viw,
RO, FA T T7NADONI, BEOH
PR, Dirichlet O HEUER, 77 -1t A
7 —/b, Ddekind ¥ — & BB OW T
L7z, (BORRZERE - 4 A HERERE)

. B Skl V- BEERGE XA 2 Y AR
YakEnY—DER, MWH, ICHIZOW
TR L7z, PD EDERDPSWMD, H
A b PARROEMMGR, 2V RAXY Y
A PEZD DIV RRVDER, 7V R
&)L Poincaré Offifd, 7V A& > ak
Y —ORELZHER » GRRIYE, base D
pitElk, 74 Y ZVREZLDaKrEODY —
DEBRM (Morrow, Di Proietto—Tonini—
Zhang), TX—VEARREL 7 1) A ZVEAK
BEICB S % de Jong PR E ZHUIINT S
EBIAE R (FTER-Esnault, Esnault—EH)
WOWTHAL . (RO - 4 4

E. 5+ - Wi
1 (BEML) T

i$% (WANG Peiduo):
On generalized Fuchs theorem over rel-
ative p-adic polyannuli.

(L) vay 4 vy (LIU Yuan-
min): p-adic weight spectral sequences
of strictly semi-stable schemes over for-

mal power series rings via arithmetic D-

modules.
(B L) EE AN (WATANABE
Takato): On p-adic Galois represen-

tations of monomial fields and p-adic

differential modules on fake annuli.

F. MRS — B2
1. Journal of the Mathematical Society of

Japan #REZE

LIRS TREMERGR & 2 0 JEH) EE
ZERER

IR TEGRRMIY . 2 DA - hEE
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4. 3EE 2 Tp-adic cohomology and arith-

metic geometry — A conference on the
occasion of Nobuo Tsuzuki’s 60th birth-
day) A—=HF A4V —

H #A»rsOE Y X —
1. Daniel CARO (Université de Caen): He

studies the theory of arithmetic D-
modules, which is a p-adic cohomology
theory defined by Berthelot admitting
six functor formalism. He gave a talk
‘Introduction to arithmetic D-modules’
on October 2 at FJ-LMI Seminar. Also,
he gave a talk ‘Arithmetic D-modules as-
sociated with overconvergent isocrystals’
on October 24 in the conference ‘p-adic
cohomology and arithmetic geometry —
A conference on the occasion of Nobuo
Tsuzuki’s 60th birthday’ at Tohoku Uni-

versity.

. Veronika ERTL (IMPAN): She studies

p-adic arithmetic geometry. She stud-
ied rigid analytic formulation of Hyodo-
Kato theory with Kazuki Yamada, rela-
tions among conjectures on L-functions
for varieties over function fields with
Timo Keller and Yanshuai Qin, integral
p-adic cohomology theory for open and
singular varieties with Atsushi Shiho and
Johannes Sprang, v-Picard group of p-
adic Stein spaces with Sally Gilles and
Wiestawa Niziol, and Berthelot’s conjec-
ture on relative rigid cohomoology via
homotopy theory with Alberto Vezzani.
She gave a talk ‘The v-Picard group of
Stein spaces’ on October 21 in the confer-
ence ‘p-adic cohomology and arithmetic
geometry — A conference on the occasion
of Nobuo Tsuzuki’s 60th birthday’ at To-
hoku University, and a talk ‘Conjectures
on L-functions for varieties over function
fields and their relations’ in the confer-
ence ‘Hokuriku Number Theory Work-
shop 2024’ at Kanazawa University.



&K %% (TAKAGI Shunsuke)

A. TR

B p NDOBITBIFEAETRNTO p IZBELT
KW FIERIZHERICR 2 K57, BE 0 ofR
BEAIAR EER S NG SRR 2 KIB F R
BIZREfR 2 W5 . Karl Schwede ¥ Karen Smith
&, KR FIERE 2 BRIR OB Fano 2k
KTH 3 & FH L. Paolo Cascini (£ >RV
7oA Lw ), FLEEEE CGIEKY) ot
FZEICB VT, 3 RITIER R ZRRIK T RIFHER
T T7TH35EIZ, Schwede-Smith @ F48
ZHERNCRR L., ATy =7 MJ 2018 4
12 Cascini ¥ OFFIFILE UTHE - 7228, Yt
DFERAE Bauer-Peternell 12 & 2 SAEAER F 23 4
775 3 RITIRRE B FEES ZARK O 0 BT IKTF
LTHED, Bauer-Peternell DFEFHICF v v T
Holzl=d, BWEMBBEADDRETH-7-. 5
R W EEREFEFREICMA, PEEEEIC
FHOWERWIEIANE R T 2 22T, L7
b (KL [1]) DTER L.

A variety of globally F-regular type is a projec-
tive variety defined over an algebraically closed
field of characteristic 0 whose reduction to char-
acteristic p is globally F-regular for almost all
p. Karl Schwede and Karen Smith conjectured
that varieties of globally F-regular type are log
Fano. In joint work with Paolo Cascini (Im-
perial College) and Tatsuro Kawakami (Ky-
oto University), we give an affirmative an-
swer to their conjecture in the case of three-
dimensional smooth varieties with nef anti-
canonical divisor. This project began as a col-
laboration with Cascini in 2018. At that time,
our proof relied on the classification of three-
dimensional smooth rationally connected vari-
eties with nef anti-canonical divisors by Bauer-
Peternell. However, due to a serious gap in
their argument, the project remained dormant
for several years. This year, with Kawakami
joining us as a collaborator, we refined the proof

to avoid direct reliance on the classification. As

a result, we completed the preprint [1].
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B. &KX

1. P. Cascini, T. Kawakami and S. Tak-

agi : “Threefolds of globally F-regular

type with nef anti-canonical divisor",
arXiv:2410.03871.

. S. Takagi and T. Yamaguchi : “On the
behavior of adjoint ideals under pure
morphisms", arXiv:2312.17537.

. K. Sato and S. Takagi :

of log terminal and semi log canonical

“Deformations

singularities”, Forum Math. Sigma 11
(2023), E35.

. K. Sato and S. Takagi : “Arithmetic and
geometric deformations of F-pure and F-
regular singularities”, arXiv:2103.03721,
to appear in Amer. J. Math.

. K. Sato and S. Takagi : “Weak Akizuki-
Nakano vanishing theorem for glob-
ally F-split 3-folds”, manuscripta math.
(2024).

. S. Takagi :

merically Q-Gorenstein varieties”, J. Al-

gebra 571 (2021), 266-279.

K. Sato and S. Takagi : “General hyper-

“Finitistic test ideals on nu-

plane sections of threefolds in positive
characteristic”, J. Inst. Math. Jussieu.
19 (2020), no. 2, 647-661.

C. MEHFER
1. Threefolds of globally F-regular type
with nef anti-canonical divisor, FJ{4ER
L B AREBOR A2 2024 BEAR, BEA KA,
2024 4 12 AH.
2. Some limitations of reduction mod
p methods, COMA Special Topic,
SLMath, 2024 £ 5 A.
D. ##%
L. BRI 1T GO« SUBZeiio

i, EHTHOXAILE ZDICHIZOWT
R L7, (BEAARATYRR R R)

- RREMREE IT : ATA0, SRR, IE
Hirloxtfafte 2o, 2 XERco
WA L7, (BEEARTYER )

3. MUMARCEETE - TR T B



BIHEERITo 7.

4. Brfeam XB - JOHRECE « KRBT o5
i (Hartshorne ¥ “Algebraic Geometry”
D2, 3 EEE) ZRELT, B 0D
REEAR EER SN RS RRDRFR S
A B U7, IEBIZERR LR T o B
(Weil K72 HFEOXEL) 22588, &
AR R A CAERF R RD, Mve 7L IR
WHN DR OB AR R, WIS
HERRER ) OEARME 2L 2. &k
2, A T 7 AEORIREROGH E L
T, MBURHER R P oW R A2 FERA L 72

5. BUARIRATE A - BUARIRERR A - BUER
ekl M (REBCR) © Ry FER|
SRR DRI 2 B L. (BB
AT - TR - 2024 7T H 29 H~
8H2H)

F. MAZES — B2
1. Algebra & Number Theory #REZRE.
2. Journal of the Korean Mathematical So-
ciety fitiZE (~1 H 31 H).
3. HARBEERRBE IR EEHEE.
4. BEENE TBOEEE ) MR
5. WEA[#ERGER £ I - — HEEA.

H. #NAD»LOE Y X —
Mircea Mustata, FHEHRE, MR ZRIFER
IX 24 L 7.

= % (TAKAYAMA Shigeharu)
A. W7

[ X =Y 2RESHRIKEOHE L, F 2 20—
7 7 A4N— 35, FO (N B
1Y &, X OEEFRY YV Oorh e RB%RMT3
BHERARE JIEhsd 0055, 41V IFud
1960 R OFE MBI R I BT B /N FIC & 2 HEHE
RWAKTH 5. 1990 FREFITABEZARIK DI/
EFNVHGROB A, 5, T OB ERITHR D
Iz &k bRk iz, Z2IEEROIEGE
DIEEMYE, &y SHEOEH OMERICEI N T
T, 77 A N—ZEHOWRICBIT 2 —D2DEKRE
HYrE25. 2B L TBEMTERBMDIL
50 5 OFEE AT - 72 (Amer. J. Math. 2022 4
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WHERR). SAEEEIIRESE IR CGRRBOH) & 4LFCF
BRARDE 545 —RILDWHEZITo 7. X O
THEHEERIC S S IR RADR LR R TV
I—MEHRR (M, h) 27 YL, ZDIEGEC
A B L2 St RO EEN & F RO 21T -
7o, FHCEHME L2 SrROREMEE 7R T
HBHZrERLE ZACE DB Y 75| XIEHE
HEHO L E R LTz, GEFHICIE 7 7 4 N—1
DNV T UDOEH), Y L2 SHRORREHAD
s e e Huiz. RECERIANOIGHE LT, —
AL k1t (N3OS A) »f (X, B4+ M) iR L,
Kx + B+ M B B HERR 23A BRAE AU 72
52 %mUTlz. —Mt lo CRHERIAEHE) Xhic E
THRZIAT 5 & ATEHESRIZARRA L & 1R
BRNC EAHIBAT NS (HESE 2012). FCy
LTE e arXiv I, 2251w L 7=,

Let f : X — Y be a morphism between al-
gebraic varieties, and let F' denote its general
fiber. When the (logarithmic) geometric genus
of Fis 1, there is a formula called the canonical
bundle formula that relates the canonical bun-
dles of X and Y. The original formula is the
one by Kodaira from the 1960s in his amaz-
ing elliptic surface theory. In the late 1990s, a
modern, higher-dimensional version of this for-
mula was formulated by Kawamata from the
viewpoint of minimal model theory of algebraic
varieties. This formula is based on the positiv-
ity of the direct image sheaves of the canonical
bundles and the theory of variation of Hodge
structures, and can be considered as a funda-
mental theorem in the study of fiber spaces.
A few years ago, I conducted research from
the perspective of complex geometry on this
topic. This year, I collaborated with Yoshi-
nori Gongyo (University of Tokyo) on further
generalizing the canonical bundle formula. We
studied the tensor product of the logarithmic
canonical bundle of X with a singular Hermi-
tian line bundle (M, h) with mild singularities,
and investigated the positivity and singulari-
ties of the canonical L?-metric that appears

in the direct image sheaves. In particular, we



showed that the singularities of the canonical
L?-metric are sufficiently mild. This result gen-
eralized the key Kawamata positivity theorem.
The proof involves analyzing the variation of
fiberwise Bergman kernels and the singulari-
ties of the canonical L?-metric. As an appli-
cation to algebraic geometry, we showed that
for a generalized klt (Kawamata log-terminal)
pair (X, B+ M), the logarithmic canonical ring
of the form Kx + B + M is finitely generated.
However, it is known that the canonical ring
of generalized lc (log-canonial) pairs are not
finitely generated in general (Gongyo, 2012).
The results were summarized in a paper, which
has been uploaded to arXiv and submitted to

a scientific journal.

B. %KL

1. S. Takayama: “Limits of LP-space struc-

tures on pluricanonical systems”, Pure
Appl. Math. Q. 21 (2025) 1349-1391.
2. K. Hirachi,

J. Kamimoto eds.,

T. Ohsawa, S. Takayama,

“The Bergman Ker-

nel and Related Topics”: Hayama
Symposium on SCV XXIII, Kanagawa,
Japan, July 2022. Springer Proceedings
in Mathematics and Statistics. 2024.

3. S. Takayama: “Singular Griffiths semi-
positivity of higher direct images”, Math.
Ann. 388 (2024) 4343-4353.

4. S. Takayama: “Singularities of L2-metric
in the canonical bundle formula”, Amer.
J. Math. 144 (2022) 1725-1743.

5. S. Takayama: “Mumford goodness of
canonical L2-metrics on direct image
sheaves over a curve”, Adv. Math. 405
(2022), Paper No. 108485, 22 pp.

6. S. Takayama: “Asymptotic expansions

of fiber integrals over higher-dimensional

bases”, J. reine angew. Math., 773

(2021), 67-128.

C. HE¥ER

1. Limits of LP-space structures on pluri-

canonical systems. An Alpine meeting

on nonpositive curvature in Kéahler ge-
ometry. 7 YR (X vV 7), 2023 iF 6
H.

2. ZEEMERERO LP #HEDMRIZOWT,
5 28 MIEZREM S VR YT A, SIRRE
Al LW\ EMERE, 2022 4F 11 H.

D. ##%

1. BOERVAERE | B CEATEED HRF

f?ﬁ%ﬁl?‘f\@ﬁif&bt&é%%%ﬁo
- (PR 2R)

2. ﬁ”ﬁ( SN BOEREERRICE 2R X, &5
CHE LMoy - B & IR S B 7 fhT
HOIARM L E Z T ROV TH#ZL
7o, (BEEZHAIHIAE )

3. ERMANT Y  WERBEBGH O IR NE,
BRI, a—> — s T, BEEHER
PIZOWTH#HE L. (BEEBYERE
)

4. HGHRENTE 1 ERBEEGR O R NE,
FRRIRARL, fRATHERE, U —~ v DGR EH,
HEMBEE: ST oW Tl L7z, (B0 3

SREHEIVE =)
5. Brgalgt XB: ERABCRMAAR — 151
ROERKF: . HROKBIZ LD F 2

SONAGEFE. (BSR4 FA M T HRR)

E. &+ - HithmsC
1. (REHEt) xv 29> (ZOU Yong-
pan): Studies on positivity of direct im-
age sheaves of adjoint bundles and coho-

mology vanishing theorems.

F. A5 — e 2

L. AR R FEHER
.

2. (Organizer) 5 25 [A] 2 2 BOE RN TE L
SURYY L, (R MEERAN Y 2 —
2 FLEELLT), 2024 467 A

3. (Organizer) One day workshop on com-
plex and algebraic geometry, (f2 B AE
H), 2024 FE 7 H.

4. (Organizer) % 30 [FIEEERMS ¥R ¥
&, (R SIREBGEIZR LW ZWERE, 4)l]
WREIRT), 2024 £ 11 A,

LREBE, 2024



5. (Editor) Forum Mathematicum.

H. i roorey X —
1. Sai-Kee Yeung (Perdue Univ., USA),
2024 4F 7 H, 12 A, Some directions in
the study of Torelli map and rigidity. f#
Wri7eY 2 7 4 B oW TH RN Z
To7.

it H# (TSUJI Takeshi)

A. WS

p i Hodge BB L U pfiakER Y —f@ico
WTHFZE LTV 3. 2023 4EEEICHENTRR, #oothicim
FIZBWT, BET 3 2% — 4051 DOFLA p Tl
EFELEWVWIHIRED D 21T, prismatic 7 1) AR
e ZDakRERY— DGR ¢ HElIC X 2 /T
HElR Z R TV, 2024 FEEIZZD 1 D p TR
BT 2 REZIZT T I L. ik
D prismatic Z VR ZLEZDAKRERI—D ¢
Bl ® W7 R IRE I BE 3 2 IS s — BRI L
7z, Zoitibefho akEn Y —inNORKL Y
OEBREHLPICTE I HEETHS. 1Dp
FEIR % ETHE1C de Rham Fik{k ¥ 2 D Hodge
filtration % Hodge-Tate %5t ® Higgs 5% H
WGl OBGRIY ¢ Rtz W7z 5 2 7-.
Ahmed Abbes k3 X tf Michel Gros ¥, p i
Simpson XIMIDOWT, B R/ NEHEADH D
KRR D EF DAL ZRGE L7 WEFE OIS
1T oTW5b. 2024 FE 1T Higgs-Tate KEUE
MW7z Higgs MBEDIZ D ITDWT, AXRT M LS
FRIE LD torsor Z WD R 7 7 a —
Fr OEMR S 5212 Lo REMER 2R X8
7=. ¥ 7- Higgs WO o Wi mRIEG = — itk
HOBEXIER L B2 3 1D DREE e %
5% L 7. Higgs-Tate fREDJE S % ind MIEED
B CIlRER Y R 2R O BEER AR S T
ZWEEZ, ind MNEE OB THEREE % ) S #HH A
FHRT AKX DR L 7.

Takeshi Tsuji is working on p-adic Hodge the-
ory and p-adic cohomology. In the last aca-
demic year 2023, he had obtained local de-

scriptions of prismatic crystals and their coho-
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mology in terms of arithmetic g-connections in
both relative and absolute cases when the rel-
evant schemes contain a primitive pth root of
unity. He succeeded in removing the assump-
tion concerning a primitive pth root, which
completed his first aim on local descriptions
of prismatic crystals and their cohomology. It
is important to clarify the relation of this de-
scription with specializations to other cohomol-
ogy theories. Concerning this question, he gave
some interpretations of the de Rham specializa-
tion and it Hodge filtration, and of the descrip-
tion of the Hodge-Tate specialization by Higgs
modules in terms of arithmetic g-connections.
Takeshi Tsuji has been studying, with Ahmed
Abbes and Michel Gros, functoriality of p-adic
Simpson correspondence without assuming the
existence of a global lifting of a morphism to
the first infinitesimal deformations. In the aca-
demic year 2024, they established a foundation
on twisting Higgs modules via Higgs-Tate alge-
bras clarifying the relation to other approaches
such as twisting via torsors on spectral vari-
eties. They also studied a base change theorem
which would allow us to compare the twisted
higher direct image of a Higgs bundle with
that of the corresponding generalized represen-
tation. The main difficulty arises from the lack
of theories of derived inverse images and perfect
complexes for the categories of ind-modules, to
which Hodge-Tate algebras belong. They over-
came it by constructing a suitable framework
dealing with coherent sheaves in the category
of ind-modules.
B. FE&KGiX
1. T. Tsuji, Prismatic crystals and ¢-Higgs
fields, arXiv:2403.11676v1
2. M. Morrow, T. Tsuji, Generalised rep-
resentations as g-connections in integral
p-adic Hodge theory, arXiv:2010.04059,
accepted in Astéreisque.
3. T. Tsuji, Crystalline Z,-representations
and Aing-representations with Frobenius,

the proceedings of Simons symposium:



p-adic Hodge theory 2017, Springer 2020,
161-319.

C. MEaFEE

1.

10.

11.

Twisting Higgs modules and applica-
tions to the p-adic Simpson correspon-
dence, Arithmetic Geometry in Shen-
zhen, SUSTech, China, 2024 £ 12 A

. Prismatic crystals and ¢-Higgs modules

in the non-g-crystalline case, p-adic co-
homology and arithmetic geometry, ¥t
KF, 2024 F 10 A

. ¢-Higgs modules and the Nygaard fil-

tration, Arithmetic Geometry - A Day
in Honor of Michel Gros, IHES, France,
2024 10 A

. Prismatic crystals and ¢-Higgs modules

in the non-g-crystalline case, Arithmetic
Geometry, Algebraic Geometry and An-
alytic Geometry, K, 2024 47 H

. g-Higgs modules and the Nygaard filtra-

tion, RGEmRME L Z DR, FETEKK
%, 202445 A

. Prismatic crystals, ¢-Higgs modules, and

their cohomology, Workshop on p-adic
Arithmetic Geometry (Spring), Institute
for Advanced Study, USA, 2024 £ 3 A

. p i Hodge Bamo iR, BTG & %

DA, FERRE BRI, 2023
12 A

. Prismatic cohomology and g-Dolbeault

complex, p-adic cohomology and arith-
metic geometry 2022, HALKE, 2022 4F
11 A

. Generalized Coleman power series and

Iwasawa cohomology for Lubin-Tate ex-
tensions, Around p-adic cohomologies,
Padova, Italy, 2022 £ 9 H

Prismatic  cohomology and  Aju¢-
cohomology with coefficients, Franco-
Asian Summer School on Arithmetic
Geometry, Luminy, France, 2022 ££ 5 A
Integral cohomologies in the p-adic Simp-

son correspondence, Arithmetic Geome-
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try - Takeshi 60, BHE K, 2021 4£ 9 A
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%&é

F. SHHMfFZES — B 2

1. Journal of Mathematical Sciences, the
University of Tokyo, =7 4 X —

2. Journal de Théorie des Nombres de Bor-
deaux, T7 1 X —

3. 2025 Lyon-Tokyo conference in Num-
ber Theory and Arithmetic Geometry
(March 24-28, 2025), ENS de Lyon,
France, & —#4F A % —

H. o »soey X —

Ahmed Abbes (IHES, CNRS, France)

JSPS SE AFANWITFEE  (EH)

2024 F 4 H 1 H~2024 45 H 30 H

He and the host Takeshi Tsuji worked on the
ongoing joint project with Michel Gros on func-

toriality of the p-adic Simpson correspondence.



During the two months visit, the most signifi-
cant progress was achieved in the construction
and understanding of the twisting of Higgs bun-
dles, the key new ingredient of the project. He
gave three lectures entitled “Functoriality of
the p-adic Simpson correspondence by proper
push forward” about his preceding results with
Gros and key ideas for the ongoing project, at
Number theory seminar in the University of
Tokyo, Number theory seminar in Kyoto Uni-
versity, and Algebra seminar in Tohoku Univer-

sity.

Fih #E (HIRACHI Kengo)

A. WS

HHEL—2 1) v FEFANOBKE D CR #EDETE
DEY 254 2ZRICONTIIERED TV 3.
DT, BPE CR ZRERD BT S EE L 72
20, ZOEMRIFEHARTIZR WD, BT
INA X VAL TR R T HERE PR 2R D B
WMHARARTH B, £z, TOEMKITIZ 2 BEDW
DERBEDEENZ 2D, 77737 ¥ DRERIC
b TRMPRD LN, T TIHEAN RN OEE
DYEFIZZET L, Y 2 7 4 ZH DR A IEICD
WTHHBENEATWS., L2L, EREY L
TOBFIC LD, #@UTF & o 2R+ 1
RTETVARVIKITH 5.

>
—

I am studying the moduli space of deforma-
tions of the CR structure on spheres in complex
Euclidean spaces. This research requires ana-
lyzing the Kuranishi CR deformation complex,
but since this complex is not elliptic, the theory
of subelliptic operators using Heisenberg calcu-
lus is essential. Also, because the complex in-
cludes second-order differential operators, spe-
cial care is needed in constructing the Lapla-
cian, which is 4th-order. The basic analytical
tools are ready, and I have a good understand-
ing of how to construct the moduli space. How-
ever, due to my duties as the dean of the grad-
uate school, I do not have enough time to write

a paper.
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B. FE&KGR X
1. K. Hirachi, Normal form for pseudo-
Einstein contact forms and intrinsic CR

normal coordinates, Complex Anal. Syn-
erg. 8 (2022), no. 3, Paper No. 13, 7 pp

C. HEAFER

1. Normal form for pseudo-Einstein con-
tact forms and intrinsic CR normal co-
ordinates, The Conference on Complex
Geometric Analysis in honor of Kang-
Tae Kim’s 65th birthday, Online &
POSTECH (Korea), January 2022
2. Normal scale for pseudo-Einstein con-
tact forms and intrinsic CR normal coor-
dinates, Conformal Geometry, Analysis,
and Physics, Seattle (USA), June 2022
3. Normal forms for pseudo-Einstein con-
tact forms and intrinsic CR normal co-
ordinates, Complex Analysis and Ge-
ometry - XXVI, Levico Terme (Italy),
September 2022

. Q-prime
Chern classes, Complex Analysis, Geom-

curvatures associated with
etry, and Dynamics II, Portoroz (Slove-
nia), June 2023

5. Normal scale for pseudo-Einstein contact
forms and intrinsic CR normal coordi-
nates, EREBMIBIZ2ERE L HZEHRD
A, UK, 2023 4 11 H

6. Q-prime curvatures and renormalization
of Chern classes for strictly pseudocon-
vex do- mains, Conference on Differential
Geometry and Geometric Analysis, [E37
HHERY (B1E), December 2023

7. Slice theorem for the CR
and Kuranishi’s deformation complex,
HAYAMA Symposium on Complex
Analysis in Several Variables XXV, iEg
EEMNE2 & — 2024 F 7 A

8. What is @Q-prime curvature?, Conformal
and CR Geometry, BIRS (Canada), De-
cember 2024

9. Rigidity of CR functional on the spheres,

structures



Osaka Workshop on Conformal and CR
Geometry, KBRS, 2025 4 2 A
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TFETH %,

Index of the Dirac Equation on Lattices
I participated in the new academic re-
search area "Discrete Geometric Analy-
sis for Next-Generation Material Explo-
ration" led by Motoko Kotani from 2017
to 2021. During these years, I engaged
in numerous discussions with physicists
I met through this project. In particu-
lar, I have been continuously collaborat-
ing with the lattice gauge theory group
at Osaka University (Hidenori Fukaya,
Tetsuya Onogi, and Satoshi Yamaguchi).
The main research results to date are as
follows:

First, I provided a generalized mathe-
matical proof of the APS index formula
for even-dimensional manifolds on Eu-
clidean space, which they (the physi-
cists) had previously demonstrated phys-
ically. This work was a joint effort with
Shinichiro Matsuo and Mayuko Yam-
aguchi, resulting in a six-author collab-
oration. The method employed a new
geometric and physical approach to real-
ize the original manifold as a domain wall
within higher-dimensional manifolds.
Second, I succeeded in capturing the gen-
eral index of the Dirac operator, which
had traditionally been difficult to handle
directly using the finite element method,
through lattice approximations. The
use of the supertrace of heat kernels for
the index of K°(pt) had been known
around 2000, but I established a new
method effective for various extensive in-
dex variants by providing an understand-
ing of one of Karoubi’s formulations of
K-theory. Motivated by this result, new
methods were introduced in the work of
Yosuke Kubota, who employed operator

algebras, and Mayuko Yamashita, who

o1

applied deformation quantization to de-
velop a new approach for the K°(pt) in-
dex. However, all of these methods are
applied to the torus.

Towards the “index theorem in the meso-
scopic region”

As a method to establish some relation-
ship between differential operators on a
manifold and difference operators on suf-
ficiently fine triangulations of the mani-
fold, I have a conjecture which implies
that a certain type of difference-integral
operator is effectively available. I have
started the discussion with Shinichiro
Matsuo and Takahito Kashiwabara. The
objectives are, firstly, to provide con-
crete candidates for Wilson terms with
appropriate properties for triangulations
on arbitrary manifolds, not limited to
the torus, and secondly, to explore the
possibility of lattice approximations for
nonlinear partial differential equations as
exemplified by the Seiberg-Witten equa-
tions.

Gauge Theory
In recent years, I have mainly con-
tributed in the form of suggesting ideas
to my students, focusing on two main
contributions:

First, the Real Seiberg-Witten theory,
originally proposed by Furuta around
2010, had pioneering applications in the
postdoctoral work of Nobuhiro Naka-
mura and the master’s thesis of Yuya
Kato.
vided by Hitoshi Miyazawa in his 2023

doctoral thesis,

Further applications were pro-

which received high
praise from experts as "spectacular." Re-
cently, young researchers in the United
States have been studying the Real
Seiberg-Witten theory through Floer
theory, but the distinctive feature of
the Japanese group is the powerful di-

rect homotopy-based approach using Fu-



ruta’s finite-dimensional approximation
method.

Second, in the traditional usage of gauge
theory since Donaldson’s work, which
involves "derivation of topological con-
straints" and "construction of invariants,"
a new discussion on "construction of geo-
metric structures" was established in the
master’s thesis of Mitsuyoshi Adachi in
2022.

fundamentally utilizes the concept of

This is a novel approach that

Gerbes, realizing Furuta’s suggestion.
Others

The third published paper was based
on a presentation by Atsushi Mochizuki
at the 9th Mathematical Design Dojo
(CREST

Technologies for

"Creation of Fundamental
Understanding and
Controlling Life Dynamics") held in
2017. My contribution was to advance

the results mathematically.

B. #HEi#HX

1.

. Flux-augmented bifurcation

The index of lattice Dirac operators and
K-theory Shoto Aoki, Hidenori Fukaya,
Mikio Furuta, Shinichiroh Matsuo, Tet-
suya Onogi, Satoshi Yamaguchi 2024 £
TH2H L7y

arxiv

. Mod-two APS index and domain-wall

fermion Hidenori Fukaya, Mikio Furuta,
Yoshiyuki Matsuki, Shinichiroh Mat-
suo, Tetsuya Onogi, Satoshi Yamaguchi,
Mayuko Yamashita Letters in Mathe-
matical Physics 112(2) 2022 4 4 H
analysis
in chemical reaction network systems
Takashi Okada, Atsushi Mochizuki,
Mikio Furuta, Je Chiang Tsai Physical
Review E 103(6) 2021 4 6 A

. The Atiyah - Patodi- Singer Index and

Domain-Wall Fermion Dirac Operators
Hidenori Fukaya, Mikio Furuta, Shinichi-
roh Matsuo, Tetsuya Onogi, Satoshi Ya-

maguchi, Mayuko Yamashita Communi-
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cations in Mathematical Physics 380(3)
1295-1311 2020 £ 12 A

. HEEFER

1. “ Index of the Wilson-Dirac operator

“ Topology of 4-manifolds and Related
Topics, Jeju #[E 2024 /£ 1 A

. “Finite dimensional approximations and

Floer homotopy types", Intelligence of
Low-dimensional Topology 2023, Kyoto

University

. b =22 Lo Dirac TEIRDOIEATIC &

B ERRXICEE Summer School Py
2020

. “Index of the Wilson-Dirac operator re-

visited: a discrete version of Dirac op-
erator on a finite lattice", BEAff iTHEMS
Math Seminar Talk, 2020 £ 2 A

il
1 SEE YR (B 2 4 (I09))
2. HRA L RAIGE (B 2 4 (1)

et - Wt
1. (BFML) %EHEE (NATORI Maaki):

A proof of Bott periodicity via Quot

schemes and bulk-edge correspoindence.

. (FREREL) 5/ BE (YOSHIOKA Leo)

Some non-trivial cycles of the space of
long embeddings detected by configura-
tion space integral invariants using g-

loop graphs.

. (fBL) K& thE (OKURA Takuma) A

topological proof of Terao’s generalized

Arrow’s Impossibility Theorem.

F. WA — e 2
L WHRER T42ot b RXey— ) MiEE,

2024 £ 11 A 15 H-17 H, KRR
FERt



A% [EF (HONDA Shouhei)

A. WFFEREE

Ricci HIRIZBED 2 BRMFEZWFEL TV D, KT
Ricci BIZRHYTICH SR Rp 2 221 L o AT it %
fToTW3.

I am studying Geomerty related to Ricci cur-
vature. In particular I am interested in Geo-
metric Analysis on singular spaces with Ricci
curvature bounded below.

B. 3G

1. Shouhei Honda, Andrea Mondino:
Poincaré inequality for one forms on four
manifolds with bounded Ricci curvature,
to appear in Archiv der Mathematik
(2025) https://doi.org/10.1007/s00013-
024-02091-w (JFEF#HO)

2. Shouhei Honda, Artem Nepechiy: Lo-
cally homogeneous RCD spaces, to ap-
pear in Springer Tohoku Series in Math-
ematics (2024) (R

3. Shouhei Honda: Almost rigidity results
of Green functions with non-negative
Ricci curvature, to appear in Springer
Tohoku Series in Mathematics (2024) (Jf
FHis)

4. Shouhei  Honda, Yuanlin ~ Peng:
Sharp  gradient  estimate, rigidity
and almost rigidity of Green func-
tions on mnon-parabolic RCD(0,N)
spaces, to appear in Proceedings
of the Royal Society of Edinburgh
Section A:  Mathematics,  (2024)
https://doi.org/10.1017/prm.2024.131
e -+ 379

5. Shouhei Honda, Xingyu Zhu: A charac-
terization of non-collapsed RCD(K, N)
spaces via Einstein tensors, to appear in
Annales de I'Institut Fourier (2023) (5
Fam )

6. Shouhei Honda, Yuanlin Peng: A note
on the topological stability theorem from

RCD spaces to Riemannian manifolds,
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10.

Manuscripta Math. 172 (2023), no. 3-4,
971 - 1007. (FZFHHO

Camillo Brena, Nicola Gigli, Shouhei
Honda, Xingyu Zhu: Weakly non-
collapsed RCD spaces are strongly non-
collapsed, Journal fur die reine und
angewandte Mathematik. 794 (2023),
215 - 252. (JFFHSO

. Xianzhe Dai, Shouhei Honda, Jiayin

Pan, Guofang Wei: Singular Weyl’s
law with Ricci curvature bounded be-
low, Transactions of the American Math-
ematical Society, Series B 10 (2023),
1212-1253. (JFEE#HO)

. Shouhei Honda, Yannick Sire: Sobolev

mappings between RCD spaces and appli-
cations to harmonic maps: a heat kernel
approach, J. Geom. Anal. 33 (2023), no.
9, Paper No. 272, 87 pp. (FE##H)
Shouhei Honda, Isometric immersions of
RCD spaces, Comment. Math. Helv.
96 (2021), no. 3, 515 - 559. (JFEFR )

C. HEEFER
1.

G 1 BRI T 2R AL ARER Y
Uy FER" B N ON R CRBE S B AR
o REARKZE, 2025 4E 1 H 4 H. (EWNWF

kR, Tl

{

. “Weyl’ s law with Ricci curvature

bounded below", BRIt I F—, H
HOK%¥, 2024 £ 12 A 2 H. (AW + 3
F—, 1ArFEE)

. “Spectral convergence and its appli-

cations", Analysis and geometry on
Dirichlet spaces, Medina Belisaire Ham-
mamet(F 2= 7), 2024 /£ 11 A 5 H.
(EFEpIFER R, fRRHRRED)

“Spectral gap, spectral convergence and
related open problems", MIST 2024
/Hong Kong Geometry Colloquium,
Chinese University of Hong Kong(&#),
2024 £ 11 A 2 H. (EEHHFER/an X
v L, AR

. “Poincaré inequality for one forms on



10.

1.

4.

four manifolds with bounded Ricci cur-
vature ", Geometry and Topology 2024,
JUNKEE, 2024 4210 A 16 H.  (EHHF

FRR, AR

. “Spectral gap, spectral convergence and

related open problems", School and Con-
ference on Metric Measure Spaces, Ricci
Curvature, and Optimal Transport,
Villa Monastero, Lake Como(A &V 7),
2024 £ 9 A 27 H. (HEMRER, 84
AfE)

. “Almost rigidity to flat torus via har-

monic map", First JHU-UNIBO Confer-
ence, Noncommutativity at the Interface
of Topology, Geometry and Analysisy,
University of Bologna(A &£V 7), 2024
6 H24H. (EFHRER, FARFH#ED)

. “Almost rigidity to flat torus via har-

monic map", 2024 Geometry and Topol-
ogy Conference, Siena Narada Grand
Hotel(F1 ), 2024 45 6 A 4 H. (HK
DR, AR

. “Gromov-Hausdorff stability of tori un-

der Ricci and integral scalar curvature
bounds", Synthetic Curvature Bounds
for Non-Smooth Spaces: Beyond Finite
Dimension, Geometry and Analysisy,
The Erwin Schrodinger International In-
stitute for Mathematics and Physics(™
4 =), 202445 H 22 H. (EEWIIEE
=, TARHEE)

“N) -2 Y ERRIR Y Z ORMIRR", FKEGS - KX
HREES, BIRKRYE, 202444 H 26
H. (EWN#FER, B8R

D. iz

WD AEE, 1 LR, 2EBOM
5y, HERD, WEUeE oiE 2o 7.

CRAPEEIIL, 3FEAEMT, N - 7—L0EM

DIFAB LU R - S—2rakERS -0
B eihoi-.

- BSesesleE VIIL REBERT, 2D

POoREB X 02 ORERIEZ - 7.
Begmst XB, 4 4T, fhiRiconT
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o7z,

5. BOHRIEEEY I -1, Bedm), &3
F—%Ro.

6. BB ZMI L BAERT, IS —%
ol

7. BORRVENGR, BESE, A4 -8, %
HKRDDHEH, VR - RVADEHE %
o7z,

8 ¥fizmrr a4 7ilR  ( [BROKY: —
ZORRE TR YT 4T — ), BEEHR
(RTHIEREE), W& OFEE, X7 L
TR EHK - 7.

F. XPAMfF5E s — B 2
1. ENIEER DRAERERTTER ) (2024
8 A 27 H-30 H, KA FIFIER) ot
EUN
2. ERIHICER R THHP AR R (2024
12 H 23 H-27TH, ¥ F—Fkr—EH
NI TN
3. ENIFEES T — < 2% v SR
(2025 4F 2 A 18 H-20 H, N AY¥) ottt
EUN

¥ 3,%t (MASUDA Hiroki)

A. FZCREE

LY 4 iR GEGIRE S > X a7+ —2) O
B UTEE 2GR0, BES 2Ha!
METV 7 ZDI0H, XHICEHEHRTOHELE
EHNCHIZE 21T o T3, SHEEIZE I, A
WEENRE DT ET Y 2 ICEE T 3 FOIEE
ZFITH D AHAT.

1. JEEM T v & 23R, IEERBEERE, JE
ERLY 4 @Rz BCERAMRET VR
KL, BHEEST—BHOREITBNTE
OHEMMEZR L7z, FRELE X LR
o EHARUREHERZEAL, Zh
5 O—XFAEE (WEsmoREE), B
FUOZREHOFREICB T 2 BN 2R
BH U7z, BUEEBIC XD, ZEFERIHEE
RIZFER O =5 O— R E OFH AR T
DB D6 T, WEOHEEREICIIE



MRZITRWZ b ol X HITHEE
ROE—X Y MERELELATVS. 2
DAEHBIRIC BV TF S 7 fE & DHERET
filie MR EFH X, AIC % BIC & \Wo72E
TV AT R YE D BEER C 3B\ CIEZINCIRAT
D, ANFISHIEARK (EEF RIS ¢
DHFEIFIEE L THFEFHTH 3.

2. a7« R4 v F ¥ IRIERM S ER
(SDE-MS) Di#fiatHEHIz R 2 B & 5t 5&
7Y XL DWTHFE L 72. SDE-MS
2L OISR E b O— /T, ZOHiEt
BEIE N ETIRIEREROIREBICD 5
72, UEETATE, FUZ b 25—
FEC A B BERIRE~ L a 7E§Hs L O —
L RA 9 FUITRAF IV RARHART 5.
9, R AL v F U IBEBENE DI
EHHE BT S 5 KBS BV THREUCE 2
ML, ZolniZ¥E)z L. X, R
A v F ¥ ZEENEH S WG EICB Y
THEFHPTREZGEM 7 EM 7 v ) X 4
PRELE. WThONATHIFIER
BB R E CRUESEBR 25T L, HHamkS
ROZYMEBFEL 2. 206 DNEIRE
FHEK JUNKRY) & oFEMIEE LT 2
REFETTH 5.

My research focuses on distributional approxi-
mations of Lévy-process functionals related to
statistical modelling, its applications, and their
implementation on computers. Recently, I have
also been working on the theory and imple-
mentation of statistical modeling related to dy-
namic population modelling. We addressed the

following topics.

1. A mixed-effects model including non-
normal random effects, non-normal ob-
servation errors, and non-normal Lévy
processes was proposed and its theoreti-
cal properties were presented in the set-
ting of low-frequency heterogeneous ob-
servations. We introduced the simul-
taneous and multistage Gaussian quasi-

likelihood estimators and derived their
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first-order equivalence (asymptotic dis-
tribution equivalence) and quantitative
differences in the coeflicients of the
second-order expansion. The numeri-
cal experiments we conducted showed
that although the multistage estimator
requires only about one-third of the com-
putation time of the simultaneous type,
there was no significant difference in
estimation accuracy between the two.
We also proved the high-order moment
boundedness of the scaled estimators.
The various probability estimates and
limit theorems obtained in the proof pro-
cess are directly useful for constructing
model-evaluation criteria, such as AIC
and BIC. This article was submitted
in collaboration with Takumi Imamura
(Shionogi & Co., Ltd.).

. We studied theory and computational

algorithms for statistical inference of
Markov-switching stochastic differential
equations (SDE-MS); while SDE-MS has
many applications, its statistical the-
ory has been largely undeveloped. In
the model, a finite-state Markov chain
contained in the drift and scale coefli-
cients describes the regime-switching dy-
namics. First, we constructed Gaus-
sian quasi-likelihoods for a situation in
which both the system process and the
switching process are observed at high
frequency and showed asymptotic behav-
ior. Second, we proposed a type of ap-
proximate EM algorithm that can be ap-
plied when the switching process is un-
observed. Numerical experiments were
performed at various observation fre-
quency settings to verify the theoretical
results. Two joint papers with Yuzhong
Cheng (Kyushu University) were submit-

ted, currently under review.



B. ¥FEi#HX

1.

10.

. T. Imamura and H. Masuda:

. Y. Cheng and H. Masuda:

. E. Kawamo and H. Masuda:

. H. Masuda,

Y. Cheng and H. Masuda:
“Quasi-likelihood-based EM algo-
rithm for regime-switching SDE”,

arXiv:2412.06305. Submitted.

“Gaus-
sian quasi-likelihood analysis for non-
Gaussian linear mixed-effects model with
system noise”, arXiv:2412.00796. Sub-
mitted.

“Sta-
diffu-

switching”,

inference for
sion  with

arXiv:2410.11333. Submitted.

tistical ergodic

Markovian

“On esti-
mation of heavy-tailed stable linear re-
gression”; arXiv:2404.10448. Submitted.
L. Mercuri and Y. Ue-
hara: “Student t-Lévy regression model
in YUIMA”, arXiv:2403.12078. Submit-
ted.

. K. Ho and H. Masuda: “Adaptive ridge

approach to heteroscedastic regression”,
arXiv:2402.13642. Submitted.

. H. Masuda, L. Mercuri and Y. Uehara:

“Quasi-likelihood analysis for Student-
Lévy regression”, Statistical Inference for
Stochastic Processes, 27 (Oct, 2024),
761-794.

. Y. Cheng, N. Hufnagel and H. Masuda:

“Estimation of ergodic square-root dif-
fusion under high-frequency sampling”,
Econometrics and Statistics, 32, (Oct,
2024), 73-87.

. T. Imamura, H. Masuda and H. Tajima:

“On local likelihood asymptotics for
Gaussian mixed-effects model with sys-
tem noise”, Statistics and Probability
Letters, 208, (May, 2024) 110074.
S. Eguchi and H. Masuda:
sian quasi-information criteria for er-
godic Lévy driven SDE”, Annals of the
Institute of Statistical Mathematics, 76,
(2024) 111-157.

“Gaus-
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C. HEEFER

1.

. Outlier-resistant

Asymptotics for linear Student-t Lévy
regression (April 24; Probability and
Analysis 2024, Conference Center in
Bedlewo)*

. Gaussian quasi-likelihood inference for

ergodic Lévy driven SDE (May 27-28;
ANRs DREAMeS and EFFI, summer

school, Le Mans)*

. Robustified asymptotics for estimating

volatility (September 5; MSJ Autumn
Meeting 2024 at Osaka University)

inference  without
jump-detection filter (September 26;
Fall School Time Series, Random Fields

and beyond, Ulm University, Germany)

. LAD-type drift estimation of locally sta-

ble SDE (November 7; Workshop “In-
finitely divisible processes and related

topics”, ISM, Zoom)

. Inference for SDE with non-Gaussian

mixed effects (December 6; BIC sympo-

sium, Kyushu University)

. Profile quasi-likelihood inference for SDE

with mixed effects (December 14, 2024;
CMStatistics, King’s College London)*

. Continuous non-Gaussian mixed-effects

modeling (March 10, 2025; INRAE

UNITE MaIAGE, France)

. Explicit LAD estimator of locally stable

nonlinear SDE (March 21; MSJ Spring
Meeting 2025, Waseda University)

D. ffiF&

1.

3.

TSR AL - MERIART 1T GLdagsk
AR - BB BRARERD - E
Fm AR G & /MEAHTRE O AFTHIHE, #ET
ETNE U TOMERDME, F et
7% it L7z,

- SRR 1T - BOHMEEY (Rt - B

REERD) MBIl E T V2 MR L, K
BOFERHOBREHICESWT, Wbk
U P D EL RS 2 A L 7.

Wit 7 — X it 1 (BEEFERTRRL)



GV 7 vy R oV, BERKERO
AP SEEZAH L. Sy 2T 3a
L—>a URET — XENTICK 2 FEEHE
1To7-.

- HERHEE XE - #aH B IRk TV (8

R BORRFRD) | & X ERERBEE
T e REHERI D TR Z MBI L 72, BiEmIC
Mz, W< o0 EBEN LRI FEZEA
THER ETZAS2HHT 2 L HEM
Liz. 3 TNRADTIalL—2are
HERDSDEVWEBIETLRY, FEN
HEmEHRETE 2 X 508N 7.

F. MAMFES — B X

1.

7.

Annals of the Institute of Statistical
Mathematics, Associate Editor (2021 4
TH~)

. Bernoulli journal, Associate Editor (2019

F1H ~2024 12 A)

. Japanese Journal of Statistics and Data

Science, Editor-in-Chief (2022 4 10 H
~)

Statistical Inference for Stochastic Pro-
cesses, Associate Editor (2014 £ 1 H ~)

. METEEEREE JISD HERZBRZER

(2024 1 H ~)

- AARBE R MEHBEFE ORI RFERE (2023

F£3H ~202542H)
MSJ X E7 —UiREEE (2021 FE ~)

H. AP HOE Y X —

1.

Lorenzo Mercuri (University of Milan),
June 1629, 2024: Inference and related
numerics for locally stable ergodic SDE
model and its implementation. Prof.
Mercuri also delivered a Seminar on

Probability and Statistics.

. Alexei Kulik (Wroclaw University of Sci-

ence and Technology, Poland), Septem-
ber 10-19, 2024: Statistical inference for

locally stable models.
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B4 ZA (MIYAMOTO Yasuhito)

A TS
DTSRI AE A L AL D R 2 K
TY. K, OFLWHEZIHO TS L
WCHRA D D £5. BIRET 2 F Ve — ks F
BIIMZT, 40 ERITRH b U 7 ERIH T
DT EHVTVET. Z ZHED BRI 5T
T—<l@dAToeBHTT !

1. BFEORTNERT [1,2] [1] TIE 3 XD
EMEEEZFHOAN T —T7 4 — L R iR
R e2u” — u +u® = 0 D Neumann FRE
AR S 2 [E A fE & [ B ECR BRI 3%
RLELE. Flle 2002 E, £TO
BEHEEOWHEREMZ KD E L. [2] TR
Gross-Pitaevskii 7R & FHEN 2 & T )
FIZHRT 2 iRV L.

2. E—REH (FRERH)[3,4,9] 3] lE—E
THR T 2 ERLBEEIC BT % Allen-Cahn
HERE p ROZAD T —7 4 =V R R
ROBRXMED £ — 25RO MHE AR %
BHLE L. [4]2 ZoTNOE—E THEKR
T3 F 2 — 7HEBICE % Gel'fand &
DIREDFEZAEAL, TALF—L E—
2oL AN ZEH LU E L. (9] 4
%R N p OMBREBEHICBIT 2 Au+
2ol u = 0, p = (N + 2+ 20) /(N -
2), @ Dirichlet [AH® 4T D BN FRiE D
E—RERE p P IVE ZICIREL
L7.

3. IFEHEEMRED S D Hopf 9% [5] HA7
X[ icB1F % Shadow Gierer-Meinhardt
% @ Neumann ] EIZD2WT (p,r) =
(3,1),(3,3) DIFAEIW, KEHMLIEEHA
EREBIIS CBE%Z B R % ¥ Hopf 7
3222 %mL, Hopf BIKIC & » THH
SIRIED D B ITRD L. &5
WHRKEE R 2562 RkDF L. JEE
BRf#ED & D Hopf 77 IBIIAERAD#E L <, Z
DI FIIED Wl TH s e Bbh T

4. BEAEARAERXNOBEEIE [6] BRI
BT ZEERAENX Au+ Af(u) =0
@ Dirichlet F#EDEEEOWTHIZEL %
L7z, f20HETEZ2HMDELAZE



Te a7z D BRI s+ oSt 2B L,
f(u) = e % exp(---exp(u)---) D& =
N > 11 %513 DR LRV & 2
BHL % L7-.

5. ZREIDHEHAZSCRMEFER [7]
Opu+ (=)0 2y = f(u) OWERERFTA] R
WKOWTHIZEL % L7z, FRC, f 252 &
FEMIN 2 RNOGE, Berioskftt
Fele i nSRefF 2 IR E L.

6. Gierer-Meinhardt RO KR & ZE
% [8] HAzXHI2BF % Shadow Gierer-
Meinhardt 2 ® Neumann [ D 582457
XA EREL, FICHEED p =r -1
D ERTOEHMOLENLZREL X
L.

7. BEABAEAEXNOFEIRTEZ [10]
Au+ f(u) =00 f PEEROBEKEL
HOBEII, fIREATIRVEFDOb T
BROMFR 25 B2 —HANICHR D Z & 2R
LELZ ZO/RIE, RuEsucBl) 2
EES AR O IEEEORE IRV D D B
HYH, MEOHIHIRAID LIS TY
7.

My research field is elliptic and parabolic par-
tial differential equations (PDEs). In partic-
ular, T am interested in detailed properties of
solutions. I use not only general methods using
functional analysis and but also special meth-
ods. The following are research themes for the

past few years:

1. Exact representation of all eigenval-
ues [1,2] Exact eigenvalues and eigen-
functions for a linearization of the Neu-
mann problems of e2u” —u 4+ u? =0 are
obtained in [1]. In particular, asymptotic
expansions for all eigenvalues as ¢ — 0
are obtained. In [2] the Gross-Pitaevskii
system is studied.

2. Morse index [3,4,9] [3] Asymptotic
formula for the Morse index of every
radial solution of the Allen-Cahn and

scalar field equations on expanding an-
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nuli with fixed width is obtained. [4] The
existence of solutions for the Gel’fand
problem on expanding tubes in R? with
fixed width is established. Moreover,
asymptotic formulas for the energy and
Morse index are obtained. [9] The Morse
index of every radial solution for the
Dirichlet problem Au + |z|%|u|P~1u = 0,
p=(N+2+2a)/(N —2), on annuli is

determined if p is small.

. Hopf bifurcation from nonconstant

steady states [5] In the cases (p,r) =
(3,1),(3,3) Hopf bifurcations for the
Neumann problem of the 1D shadow
Gierer-Meinhardt system are shown as
the time constant exceeds a certain
value. Moreover, the maximum of the
period of the oscillatory solution is ob-

tained.

. Solution structure of supercritical

elliptic equations [6] We obtain a con-
crete condition on f where the Dirichlet
problem Au+ Af(u) = 0 does not have a
turning point. Using this, we show that
the condition is satisfied for f(u) = e*,

exp(---exp(u)---) in the case N > 11.

. Parabolic equation with spatial

fractional derivative [7] The existence
of a local-in-time solution to the Cauchy
problem dyu+ (—A)%/?u = f(u) is estab-
lished. In particular, delicate cases called
the doubly critical cases are studied in
detailed.

. Complete bifurcation diagram and

stabilities [8] A complete bifurca-
tion diagram of the Shadow Gierer-
Meinhardt system in the unit inter-
val is obtained. Moreover, the stabil-
ity /instability of each steady state is de-

termined in the case p =1r — 1.

. Singular radial solution of super-

critical elliptic equations [10] The
singular positive radial solution for the

supercritical equation Au + f(u) = 0 is



constructed and the uniqueness in the
space of radial functions is also proved.
It is believed that the singular solution
has a deep relationship with the whole
bifurcation structure, and hence this re-
search may be a key in the study of su-

percritical problems.
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I am studying quasi-likelihood analysis, asymp-

totic decision theory, statistics for stochas-

tic processes, limit theorems, asymptotic ex-

pansion, semimartingales, Malliavin calculus,

quantitative finance,

biostatistics, machine

learning and computational statistics:

1. Malliavin calculus and limit theorems

. Asymptotic expansion for a martingale

that has a mixed normal limit distribu-

tion

. Asymptotic expansion of Skorohod inte-

grals

. Asymptotic expansion of various func-

tionals of a fractional Brownian motion

. General expansion formula for Wiener

functionals

. Theory of Quasi-Likelihood Analysis

(QLA)

. Quasi-Likelihood Analysis for volatility

in finite time horizon and asymptotic ex-

pansion of the QLA estimators

. Jump filters for stable volatility estima-

tion

. Quasi-Likelihood Analysis and informa-
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10.
11.

12.

13.

14.

15.
16.

17.

18.

19.

tion criteria for model selection

Sparse estimation of stochastic processes
Applications of the HY estimator to lead-
lag estimation

Adaptive estimation methods for
stochastic differential equations
Statistical inference for point processes
applied to lead-lag phenomena and limit
order book

Estimation for a degenerate diffusion
process

Causal inference and survival analysis
Limit theorems applied to causal infer-
ence

Statistical package for simulation and
statistical analysis for stochastic differ-
ential equations (YUIMA Project)
Quasi-likelihood analysis for singular
models

Deep learning for stochastic processes
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Statistical Mathematics, 76 (2024) 711-
763.

. Yoshida, J., Yoshida, N.: “Penalized esti-

mation for non-identifiable models”. An-
nals of the Institute of Statistical Math-
ematics, 76 (2024) 765-796.

. Gloter, A., Yoshida, N.: “Non-adaptive

estimation for degenerate diffusion pro-
cesses”, Theory of Probability and Math-
ematical Statistics, 110 (2024) 75-99.

T., Yoshida, N.:
test with coarsened exact matching”,
arXiv:2403.16121v2 (2024)

A., Yoshida, N.:

likelihood analysis for adaptive estima-

“Log-rank

“Quasi-

tion of a degenerate diffusion process”,
arXiv:2402.15256 (2024)
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An algebraic variety with Gorenstein singulari-
ties sometimes have a crepant resolution of sin-
gularities. This is a special kind of resolution of
singularities in which the discrepancy between
the canonical divisors vanishes. This is a spe-
cial but important example of a minimal model.
Often there is no crepant resolution of singulari-
ties, but there can be more than one. According
to the DK hypothesis, all crepant resolutions of
singularities have equivalent derived categories.
On the other hand, a non-commutative version
of crepant resolution of singularities called non-
commutative crepant resolution of singularities
has been defined by Van den Bergh. This is a
sheaf of endomorphism algebras of a reflexive
coherent sheaf of finite rank which has finite
homological dimension and is Cohen-Macaulay.
This too may not exist, and there may be more
than one. Crepant resolution of singularities is
geometric, while non-commutative one is alge-
braic. The derived McKay correspondence con-
jecture is that the derived categories of crepant
resolution of singularities and non-commutative
crepant resolution of singularities are equiva-
lent.

In paper [1], 2-dimensional singularities of type
A, were treated specifically. In this case,
there exist both crepant resolution of sin-
gularities and non-commutative crepant res-
olution of singularities. = Kapranov-Vasserot
proved that derived categories of both reso-
lutions are equivalent. Furthermore, a semi-
universal non-commutative deformation of the
non-commutative crepant resolution of singu-
larities was constructed by Crawley-Boevey-
Holland. In this paper, the semi-universal non-
commutative deformation of the crepant reso-
lution of singularities is constructed by pasting
together non-commutative algebras, and it is
proved that the derived McKay equivalence is

extended along the non-commutative deforma-



tions. In the proof, we showed that the tilting

sheaf giving the derived equivalence is extended

along the non-commutative deformations.

In a paper currently in preparation, we gener-

alize the results in paper [1].

We define the

tilting sheaves and Cech cohomologies on a

non-commutative algebraic variety, and prove

that the tilting sheaves is extended along non-

commutative deformations.

B. FKGi L

1.

. On
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gularities. arXiv:2410.15340
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arXiv:2402.15685
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Minimal Models
and Finite Generation.
Chen Jiang. Cambridge Studies in Ad-
vanced Mathematics, x+251pp, Cam-
bridge Univ. Press, 2024. ISBN 978-1-
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translated by
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base. Comptes Rendus de I’Académie
des Sciences - Série Mathématique, 362
(2024), 159-169.

decomposition  and
smoothing. J. Math. Sci. Univ. Tokyo,

31 (2024), 1-39.

. Non-commutative deformations
of perverse coherent sheaves and
rational  curves. J. Algebraic
Geom. 32 (2023), pp. 59-91.

https://doi.org/10.1090/jag/805

. On the derived category of a weighted

threefold.
dell’Unione Matematica Italiana,
(2022), 245-252.
birthday issue.
021-00277-6

Bollettino
15

Catanese’s 70th
DOI: 10.1007/s40574-

projective

. Semi-orthogonal decomposition of a de-

rived category of a 3-fold with an ordi-
nary double point. Recent Developments

in Algebraic Geometry: to Miles Reid for
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his 70th Birthday. LMS Lecture Notes
Series 478, 2022, 183-215.

. On non-commutative formal deforma-

tions of coherent sheaves on an algebraic
variety. EMS Surv. Math. Sci. 8 (2021),
237-263. DOI: 10.4171/EMSS /49
Non-commutative deformations of sim-
ple objects in a category of perverse co-
herent sheave. Selecta Math. 26, Article
number: 43 (2020) DOI: 10.1007/s00029-
020-00570-w
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on Recent Progress in Algebraic Geom-
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Workshop on
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Birational Geometry, Shanghai Center

for Mathematical Sciences, Fudan Univ.,

Shanghai, China, September 2629,
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base. Gu Lecture, Fudan Univ., Shang-
hai, China, September 25, 2024.

. On mnon-commutative deformations of

Conference on Bira-
tional Geometry, Univ. Sci. Tech.
China, Hefei, China, September 20-23,
2024.

smooth varieties.
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base. International Conference on Com-



plex Geometry, Complex Analysis and
Geometric Analysis, Morningside Center
of Mathematics, Beijing, China, August
1-3, 2024.
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ematics Research Center, Kunming,
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I studied holomorphic foliations, in particular,
deformations of characteristic classes and Julia
sets. To be more precise, I studied Julia sets
of singular holomorphic foliations and obtained
a reasonable definition. I also studied formal
frames which is a part of preparations for study-
ing characteristic classes. Actually they seems
so meaningful by themselves that I developed

some related studies.
B. &KX
1. T. Asuke :
of foliations”, J. Math. Soc. Japan 72
(2020), 1145-1159.
2. T. Asuke “On the Fuks-Lodder—

Kotschick class for deformations of fo-

“On Fatou and Julia sets

liations”, Proceedings of the conference
Contemporary Mathematics in Kielce
2020, February 24-27 2021, 2021, 1-15.

3. T. Asuke : “On a characteristic class as-
sociated with deformations of foliations”,
Internat. J. Math. 34 (2023), 2350003.
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tions of affine connections”, to appear in
Tohoku Math. Jour.
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Bruno Scardua, studying singular foliations.
Gave a series of lectures on 14, 19, 20 and 21
of November 2024. Basics of holomorphic foli-

ations and real Morse foliations are discussed.
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—%iC Schrodinger 1EHZRICH S 2 BGELEER Tl
WY)e T 2 — TEIR O L 725 Z L 03
LNTED, FHEIEZNZE AREICEDE &M
H72TTETHERR S 2 Z e ZadAaTw 5. Bdist
FEF o 7223, ERBEIRT R TONHEZHMERT
ETHELHT, RZICREZHBRTTETDH 5.
AHFZEE E. Skibsted X (A —7 2 K%E) ot
F%ETH 5. b5 —DiF Schrodinger FHERIC
BUREEOEETH S, ZomEHEICD
WTIEBEIZ Wunsch (1999) % Hassell-Wunsch
(2004, 2005), Nakamura (2005, 2009) 7 & O
ROPHoNTWDEH, APIFETIEINL 3P L
B4 TOREEICERHT 3. 25T
RoFHIFELATV S, FEHIIRKEETTE
TORWED, HEFRFECHERT TETDH
5. ZHLBHHAEMK GRAURY) & oHFE
HTH5.

This year we considered two problems, and im-
plemented preliminary computations for them.
One is the scattering theory for the N-body
Schrodinger operator under a certain setting.
In such a problem, construction of an appro-
priate escape function is often a key. Here we
are trying to construct it in a geometric man-
ner according to the setting under considera-
tion. We have obtained an outline, but have
not yet confirmed all necessary properties. We
shall continue it for the next year. This is
a joint work with E. Skibsted (Aarhus Uni-
versity). Another is propagation of singular-
ities for the Schrodinger equation. Concern-
ing this topic, the results by Wunsch (1999),
Hassell-Wunsch (2004, 2005) and Nakamura
(2005, 2009) are well-known, but we focus on
We

have already identified what the main results

a slightly different type of singularities.

would be like, but the proofs are missing. We
shall continue it for the next year, too. This is
a joint work with T. Fujii (The University of
Tokyo).
B. &KL
1. K. Ito  and E. Skibsted: “Scattering
theory for C? long-range potentials”, J.



10.

2.

Spectr. Theory 15 (2025), no. 1, pp. 353~
439.

. T. Adachi, K. Itakura, K. Ito and E.

Skibsted: “Stationary scattering theory
for 1-body Stark operators, I”, Pure
Appl. Funct. Anal. 7 (2022), 825-861.

. K. Ito and E. Skibsted: “Stationary scat-

tering theory for one-body Stark opera-
tors, I1”, Ann. Henri Poincaré 23 (2022),
513-548.

. K. Ito and E. Skibsted: “Stationary scat-

tering theory on manifolds”, Ann. Inst.
Fourier (Grenoble) 71 (2021), 1065-
1119.

. K. Tto and A. Jensen: “Hypergeometric

expression for the resolvent of the dis-
crete Laplacian in low dimensions”, In-

tegr. Equ. Oper. Theory 93 (2021), 32.

. T. Adachi, K. Itakura, K. Ito and E.

Skibsted: “New methods in spectral the-
ory of N-body Schrédinger operators”,
Rev. Math. Phys. 33 (2021), 2150015.

. T. Adachi, K. Itakura, K. Ito and E.

Skibsted:
N-body Schrodinger operators”, Spec-

“Commutator methods for

tral Theory and Mathematical Physics,
STMP 2018, Santiago, Chile.

. K. Tto and E. Skibsted, “Spectral theory

on manifolds”, Advanced Studies in Pure
Mathematics related to MSJ-SI 2018.

. K. Tto and E. Skibsted, “Radiation con-

dition bounds on manifolds with ends”,
J. Funct. Anal. 278 (2020), 108449.

T. Adachi, K. Itakura, K. Ito and E.
Skibsted, “Spectral theory for 1-body
Stark operators”, J. Differential Equa-
tions. 268 (2020), 5179-5206.

C. HEEFER
L.

Stationary scattering theory for C? long-
range potentials, RIMS F:[E#f5% (B
27 MV - BELEER e Z DJEA) | BED
K2, 2023 412 AH.

Stationary scattering theory for C? long-

10.

1.

range potentials, Second Chile-Japan
Workshop on Mathematical Physics and
Partial Differential Equations, Univer-
sity of Santiago, Chile, &V H:HIE, 2023

F9 H.

. Generalized Fourier transform for C? po-

tentials, Mathematics seminar, Aarhus
University, 7> ~—2 £[H, 2023 4 3 A.

. Strong radiation bounds for long-range

perturbations, ZEMNTE I F—, BHEK
22023 1 H.

. Pseudodifferential expression for the S-

matrix of a perturbed Stark Hamilto-
nian, Mathematics seminar, Aarhus Uni-
versity, 7 v ~—27 E£H, 2022 4F 9 A.

. Pseudodifferential expression for the S-

matrix of perturbed Stark Hamiltonian,
BN TR I F—, BINKE (>
Z4) , 20214 12 A.

. Hypergeometric expression for the fun-

damental solution to the 2-dimensional
discrete Laplacian (2 XRITHEBL Laplace
TER SR O EAMRITN T 28R ER) |
EEEGE R, KRS (K74 2) 2021
11 A.

. Hypergeometric expression for the re-

solvent of the discrete Laplacian in
low dimensions, Effective models, criti-
cal phenomena and spectral methods in
Quantum Transport (dedicated to Arne
Jensen’s 70th birthday), Aalborg, 7 >~
~—2FE (Fvo4) 2021 F10 A.

. Pseudodifferential expression for the S-

matrix of perturbed Stark Hamiltonian,
55 174 [RIERIR RN £ X 9 —, BEHRLR
¥ (o4 Y) 2021 T AH.
Hypergeometric expression for the resol-
vent of the discrete Laplacian in low di-
mensions, 77 TR DIRERIRIFE, HTER
K (Fro4>) , 20204 12 H.
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2. (L) BER (HOSHIYA Aki-
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B3 (IMAI Naoki)
A. BFFEREE

HIBEES, Youcis K¥ OIFEIIFZFET, BARY ¥
ALV D Abel BGEMNZERAIZH L syntomic
FEHEFEZMRL, ZhZ2HVWTEET VO
BT E 52772 Z0O#ET, Abel BIENZ

= 9T

70

BRI § 2 Serre-Tate FlGREHHE L /-, %
7= Fontaine-Laffaille range 1281} % 71V X4 F
4*— ¥ Fontaine-Laffaille fJIE oD & [F{E % FFRA
L7.

p KB OBERICNF 2 JHAT Langlands
MICORRE & RO Z D, FafiiEk
MEMIE L7z, ¥/, FFT Langlands /5D %
LI B 5 2 WAt~ 2 B L 7.

In joint work with Kato and Youcis, we con-
structed a syntomic realization function for
Shimura varieties of abelian type at hyperspe-
cial level and used it to give a characterization
of the canonical integral model. In the process,
we constructed a Serre-Tate theory for Shimura
varieties of abelian type. We also proved an
equivalence of categories between the prismatic
F-gauges and the Fontaine-Laffaillee modules
in the Fontaine—Laffaille range.

We studied the construction and geometriza-
tion of the local Langlands correspondence for
the covering group of p-adic reductive algebraic
groups, and solved some technical difficulties. I
also wrote a survey paper on the geometrization

of the local Langlands correspondence.

B. F#EKGm X

1. N. Imai: “On the geometrization of
the local Langlands correspondence”,
arXiv:2408.16571.

2. N. Imai, H. Kato and A. Youcis : “A
Tannakian framework for prismatic F-

7 arXiv:2406.08259.

3. L. Hamann and N. Imai: “Dualizing com-

crystals’

plexes on the moduli of parabolic bun-
dles”, arXiv:2401.06342.
. N. H. Kato and A. Youcis:

“The prismatic realization functor for

Imai,

Shimura varieties of abelian type”,
arXiv:2310.08472.

5. M. Fox, B. Howard and N.
“Rapoport-Zink spaces of type GU(2, n—

Imai:

2)”, to appear in Algebr. Geom.
6. N. Imai and T. Tsushima : “Mod ¢ Weil

representations and Deligne-Lusztig in-



10.

. A. Bertoloni

. N. Imai: “Local

ductions for unitary groups”, Represent.
Theory 29 (2025), 35-59.

. N. Imai and J.-S. Koskivirta : “Partial

Hasse invariants for Shimura varieties of
Hodge-type”, Adv. Math. 440 (2024),
Paper No. 109518, 47 pp.
Meli, N.
A.  Youcis : “The
morphism for Langlands parameters in
the relative setting”, Int. Math. Res.
Not. (2024), no, 6, 5100-5165.

Imai and

Jacobson—Morozov

Langlands
spondences in f-adic
Manuscripta Math. 175 (2024), no. 1-2,
345-364.

N. Imai and T. Tsushima : “Shintani

corre-

coefficients”,

lifts for Weil representations of unitary
groups over finite fields”, Math. Res.
Lett. 31 (2024), no. 5, 1471-1491.

C. MEEFER

1.

Local Langlands correspondence for p-
adic covering groups, Lyon-Tokyo confer-
ence in Number Theory and Arithmetic
Geometry, ENS de Lyon, 7 7 > A, 2025
£ 3 A 27 H.

. Free motivic sheaves and the cancella-

tion theorem, Recent advances in p-adic
geometry, Tianyuan Mathematics Re-
search Center, H1[E, 2025 4£ 3 A 13 H.

. The syntomic realization functor for

Shimura varieties, {XEHIEELER & 2 D
3, R LR AT ST, 2025 4F 1
H9H.

. Local Langlands correspondence for p-

adic covering groups, Arithmetic Geom-
etry in Shenzhen, SUSTech, H[E, 2024
#£12 519 H.

. Derived rigid geometry, Workshop on

Analytic de Rham stacks, Institute of
Mathematics of the Polish Academy of
Sciences, R—F > K, 2024 4 12 A 12 H.

. Local Langlands correspondence for p-

adic covering groups, 25 [E1REEGH A —
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10.
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. (B+) B #E (SEKI Kaisei):

RLT—7 > ay 7 ALHEERY, 2024 F
10 A 30 H.

. The syntomic realization functor for

Shimura varieties, Workshop on p-adic
Geometry, University of Chicago, 7 X U
71,2024 %9 A 18 H.

. The syntomic realization functor for

Shimura varieties, Seminar, Institut
Galilée, Paris 13, 77 > &, 2024 £ 9 H

12 H.

. Geometric Satake equivalence for p-adic

covering groups, Arithmetic and Coho-
mology of Algebraic Varieties, Institute
of Mathematics of the Vietnam Academy
of Science and Technology, N k 7 A,
202349 A 19 H.

On the Rapoport-Zink space for GU(2,4)
for unramified primes, Arithmetic of
Shimura Mathematisches
Forschungsinstitut Oberwolfach, F A/,

2023 2 H 4 H.

Varieties,

.

BT : BEL BUCEIT 283, (3 4R
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7 IR, EEET NV ER T, (BOEEKY
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B - R X
1.

(> +) | 5.z (BANDO Kat-
suyuki): Derived Satake category and
affine Hecke category in mixed charac-
teristics.

Tor-
sion vanishing of cohomology of unitary

Shimura varieties at infinite levels.
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1. HLimEAEZE, Dat Pham, Some re-
sults on moduli stacks of (¢, I')-modules,
Université Paris-Nord, 2024 £ 9 A 12 H.

2. LG X% &% B, Shang Li, An
Equivariant Compactification for Ad-
joint Reductive Group Schemes, Univer-
sité Paris-Saclay, 2024 £ 9 A 13 H.

3. & —#F 4 ¥ —, Workshop on Shimura
varieties, representation theory and re-
lated topics (2024 £ 10 A 7 H~11 H, &
KEFE).

4. 2024 FEHAR AR MTIXAGEE

H. #HroD0e Y& —

1. Joseph Muller, JSPS %} A %t 5l B 58
B, 2023 £ 10 A ~.
Rapoport—Zink spaces.

2. Stefan Reppen, JSPS A E AR RIS E,
2023 £ 9 H~.
spaces of G-bundles.

3. Wansu Kim (KAIST), #EN&EBFLE,
2023 4 10 H~2024 4 8 H. He worked
on moduli spaces of shtukas.

4. Pascal Boyer (Sorbonne Paris North Uni-
versity), 2024 £ 9 H 25 H~10 A 14 H.

He worked on Shimura varieties.

He worked on

He worked on moduli

5. Hui Gao (Southern University of Science
and Technology), 2024 4 10 H 1 H~13
H. He worked on p-adic Hodge theory.

SR #T (IWAKI Kohei)

A. WFZEREE

Nikolai Torgov (Kyiv), Oleg Lisovyy (Tours),
Yuri Zhuravlev (Kyiv) & o FEIB%E T, I &
Painlevé TR D 7-BEED OB Fourier &
BEBTICHET 2MEEIT - 72, BRI, 7
MErE L, BRI 2 <V =GR, ThEERE
70y 72k 3 30D r-EHEOBKIED R
To7-.

9, MAENE LA ER Y 2 <V -7
X AR T LT 5 72 012i%, MHEHNE LD
SECEEADS “conifold gap & 2T v %

72

INTREDD L. @, MHEKEERICIBWT,
conifold gap SRAHKIERIY /7 <V =2 51F
EESRWIELEE D “holomorphic ambiguity”
BRET 27D EIN 2 D 2BOERSEMET
5. ENEEO DB S A USSRt
Zilz 3 Z e AR HifFE LTV, AT b
VRO D 1 U EOGEITII B AN B %
FIThbhTwhhoiz, AWK, FIZARS b
JVElHR ¥ LT Weierstrass O FHIRR % # A 72
BE, TEIEEDS conifold gap S&fF & 725
Z e ZFEH L7z, 2020 412 Communications in
Mathematical Physics 7» & iR X 7= FADFR X
DR EDE 3 &, 2016 F£D Bonelli-Lisovyy-
Maruyoshi—Sciarappa—Tanzini 1z & 2 T DFF
NG Z NI 8ITik5.

—77, ML e R EE Y 7 a v 2 R
T B70I2E, ART MVEREBE LT X —&
BT 2 DI D WL R 2 KD 2 EH D
5. FkAE, Lid D Weierstrass D&M FR > &
EE BB BUCH L CHLEERMZRD 2 7L
TVRLEHEZZZEIILE 51, 2
Y a—XTEHEAEMBRZRD, 1§ 6N ki
FORBETHEERIE 7w v 7 O BHGFEKE —
BLTWD Z 2R L. ZORHEERE T
0 v 27i%, Z < HiF Poghosyan—Poghossian 12 &
D Virasoro RBOXRB 2@ TIRES MDD
TH20, TrxDOFEIZZFOELBloERLES
Z132bDTH5.
DLURIEWESEEE 2 S i fE L TIT o T E RFSRICB L
THELNEH DTH L. RRIFHLE LTURITE
EHDTHY, IEHHPCRHETETDH 5. FHTE
LXK DT B e PEELTE 7 1 v 7 O ERHREL
BETORBIZBOWT—RT 2 Z & DifH?P, 7
BB B D fig it (Borel SFIRTREMEZR &) DA
WAL LTHERIATW30T, FEMEE IO
5 DFERTIC HELD M ATz,

I studied the discrete Fourier series represen-
tation of the 7-function of the first Painlevé
equation in collaboration with Nikolai Iorgov
(Kyiv), Oleg Lisovyy (Tours), and Yuri Zhu-
ravlev (Kyiv). Specifically, we compared three
methods for constructing the 7-function: topo-

logical recursion, holomorphic anomaly equa-



tion, and irregular conformal block approach.
First, in order to compare the constructions
based on the topological recursion and the holo-
morphic anomaly equation, it was necessary to
show that the partition function derived from
the topological recursion satisfies the “conifold
gap condition”. In topological string theory,
the conifold gap condition is a type of bound-
ary condition imposed to determine the “holo-
morphic ambiguity” of the partition function,
which is not fixed by the holomorphic anomaly
equation. While it had been strongly expected
that the partition function from the topologi-
cal recursion would also satisfy this boundary
condition, no mathematical analysis had been
conducted in cases where the spectral curve
had genus one or higher. We proved that, in
particular, when choosing a Weierstrass elliptic
curve as the spectral curve, the partition func-
tion satisfies the conifold gap condition. Com-
bined with the results of my paper published
in Communications in Mathematical Physics in
2020, this provides a proof of a conjecture pro-
posed in 2016 by Bonelli-Lisovyy—Maruyoshi—
Sciarappa-Tanzini.

On the other hand, to compare the topological
recursion with the irregular conformal block ap-
proach, it was necessary to obtain the asymp-
totic expansion of the partition function with
respect to the parameters appearing in the
spectral curve. We succeeded in providing an
algorithm for obtaining the asymptotic expan-
sion of the partition function determined by
the Weierstrass elliptic curve. Furthermore, as
far as computationally feasible, we confirmed
that the coefficients of the obtained asymptotic
expansion coincide with the expansion coeffi-
cients of the irregular conformal block. This ir-
regular conformal block was recently proposed
by Poghosyan—Poghossian through representa-
tions of the Virasoro algebra, but our method
offers an entirely different formulation.

These results were obtained as part of an ongo-

ing research project carried out since last year.

73

Our results have been largely compiled into a
research paper, which is scheduled to be put on
a preprint server in the near future. Remaining
challenges include proving that the expansion
coefficients of the partition function from the
topological recursion and those of the irregular
conformal block coincide at all orders, as well
as elucidating the analyticity of the partition
function (such as its Borel summability). In
the coming years, I plan to work on addressing
these open problems.

B. SR

1. K. Iwaki, “2-parameter 7-function for
the first Painlevé equation: Topological
recursion and direct monodromy prob-
lem via exact WKB analysis”, Commu-
nications in Mathematical Physics, 377
(2020), 1047-1098.

2. H. Fuji, K. Iwaki, H. Murakami and Y.
Terashima, “Witten-Reshetikhin-Turaev
function for a knot in Seifert mani-
folds”, Communications in Mathemati-
cal Physics, 386 (2021), 225-251.

3. K. Iwaki and O. Kidwai, “Topological re-
cursion and uncoupled BPS structures I:
BPS spectrum and free energies”, Ad-
vances in Mathematics, 398 (2022), Pa-
per No.108191.

4. K. T. Koike and Y. Takei,
“Voros Coefficients for the Hypergeomet-

Twaki,

ric Differential Equations and Eynard-
Orantin’s Topological Recursion - Part I :
For the Weber Equation”, Annales Henri
Poincaré, 24 (2023), 1305-1353.

5. K. Iwaki and O. Kidwai,

cal recursion and uncoupled BPS struc-

“Topologi-

tures II: Voros symbols and the 7-
function”, Communications in Mathe-
matical Physics, 399 (2023), 519-572.

6. FEAREE, “584 WKB f#hT, fAEmrmi kX
¢ Painlevé R, MG THEE) |, B 75
& 45, 2023 4.

7. K. Iwaki and M. Marino, “Resurgent
Structure of the Topological String and



the First Painlevé Equation”, SIGMA 20
(2024), 028, 21 pages; arXiv:2307.02080
[hep-th].

C. MEEFEE

1.

. Non-linear

Topological recursion, uncoupled BPS
structures and exact WKB (invited),
BPS states, mirror symmetry and exact
WKB (online), July 2021, Sheffield Uni-
versity, United Kingdom.

. Topological Recursion, Painlevé Equa-

tion, Exact WKB and Resurgence (in-
vited), Summer School : Wall-Crossing
Structures, Analyticity and Resurgence,
June 2023, THES, France.

. Topological recursion, resurgence and

BPS structure (invited), Quantisation
of moduli spaces from different perspec-
tives, September 2023, SwissMAP Re-
search Station, Switzerland.

Stokes phenomenon for
Painlevé 7-function and topological re-
cursion (invited), Complex Lagrangians,
Mirror Symmetry, and Quantization,
October 2023, Banff

Research Station, Canada.

International

. Conjectures on resurgent structure in

topological recursion (invited), Moduli
of Meromorphic Quadratic Differentials,
June 2024, Stony Brook, USA.

. Conjectures on resurgent structure in

topological recursion (invited), New As-
pects in Topological Recursion, Resur-
gence and Related Topics, July 2024,
RIMS, Japan.

. Conifold gap property for the topological

recursion free energy of elliptic spectral
curves (invited), Recent Developments in
Mirror Symmetry and Calabi-Yau Vari-
eties, August 2024, RIMS, Japan.

. Mini-course on Exact WKB method and

Painlevé equation (4 lectures, invited),
Les Houches School on Quantum Geome-

try (Mathematical Methods for Gravity,

74

Gauge Theories and Non-Perturbative
Physics), August, 2024, Les Houches
School of Physics, France.

. Wall-crossings in Painlevé equations (in-

vited), Workshop on Resurgence, wall-
crossing & geometry,
SwissMAP Research Station, Switzer-
land.

January 2025,

10. Topological recursion,  holomorphic
anomaly and Painlevé 1 (invited),
Asymptotic Expansion of 7-functions
and related topics, February 2025,
RIMS, Japan.

D. #3%

1. BeAamse XA, BEARss . 73 A P IHE
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BN (TSRS - T HERR &)1 (B
SEEBEERE 4 )

2. BUFEHK XB : (i AHE{E e resurgence
HERICB S 2R 21T o 7. (BSEERRE
B4 4728)

3. BORRIAAE, M1 - 11 : oofs
OB RNE 2o 7z (R

4. B iR IR, MoFEE — K
VBT 3 5B Y R Mo T (SRS
HiARRIEREFR)

5. ZREEWSE . B Painlevé HFER D Laurent

BBIRICOWTER (T o7, (FAHR
FRER 4 452)

F. MM — X

1.

WL 2 “New Aspects in Topological
Recursion, Resurgence and Related Top-
ics”, 2024 £ 7 H 8 H ~ 12 H, H#B
REBPEBENRTFERT 420 5=, (Moto-
hico Mulase & (UC Davis), Olivia Du-
mitrescu (University of North Carolina),
Takuro Mochizuki & (RIMS), Kento Os-
uga (University of Tokyo), Masa-Hiko
Saito (Kobe Gakuin University) & @3
[FIBAME. )

. W52 “Geometric Aspects of Painleve

Equations and Related Topics”, 2024 £



9H 9 H ~ 10 H, BERZEREGRIER
ekl 123 B%.
sit’e de Rennes, CNRS), Hidetaka Sakai
(University of Tokyo) & OI:[FEBHME.)

3. HBEERAEBY X v v 7 “HIEROTE
®7, 2024 10 A 6 H, 27 H, BBIRFF.

4. hFEHE 2 “Geometry and Mathematical
Physics — On Hot Topics Around Quan-
tization —”, 2024 % 11 A 20 H ~ 22 H,
AR R EG R AR GER=.
(ZHBE (FEBRY), mifEL (CRIRK
&), FIER (RERY), & OH[FIRfE.)

5. If3E5E 2 “Asymptotic Expansion of 7-
functions and Related Topics ”, 2025 4F 2
H 17 H ~ 21 H, 5UEBR B AT i ST T
420 5=. (Takuro Mochizuki [k (RIMS),
Hajime Nagoya (Kanazawa University),
Masa-Hiko Saito (Kobe Gakuin Univer-
sity) & Dt FEIBMfE.)

(Frank Loray (Univer-

i

G. %H

1. 2022 fEFE H AR A R E A E AR E .
EAEEH - 522 WKB T, 725 2% —fR
B, vy 2 B K OAAEET G
D%

2. W 6 FEERARIN 0B O SCERF AR SR
HHEFRAEE.
¥EEH - 5242 WKB @t » M AH b
NI & B0 Y = FRER DI

\

H. #BArs0L Yy 2 —

1. John Alex Cruz Morales (National Uni-
versity of Colombia) talked about “What
would be equivariant mirror symmetry
for Hitchin systems?” on 29th July.

2. Frank Loray (Université de Rennes,
CNRS) talked about “Moduli spaces
over the five punctured sphere” on 10th
September.

3. Omar Kidwai (The Chinese University
of Hong Kong) talked about “Quadratic
differentials and Donaldson-Thomas in-

variants” on 19th December.

(0]

#H —fA (UEDA Kazushi)
A, WFZEMEE

Tarig Abdelgadir X, Daniel Chan X8 & tFK)1]
Wz R HET, PuERS iR nws 75 2
DAZR Y 7120 L TRERDOMRZEA L., LE
HLOERS R DEY 2 74 AKX v 7 5 Hassett
DEKRTLERBALMNT SN ff o £
JadARRy AR E I ER LT, E
7o BB KRS R 0B 2 IERTHRECRT (B
W& Abel ) OBIR,NSEBRL., WELERD
HeRoRDEE T MR LT, FEAEZRD
HER TR L WS RIERTIREIIR (0%
D, BRZKRERY =0T %HD Abel B) 2315
bhdZ bR,

Tarig Abdelgadir [k X RJIHFr 2o K & HFH
T, FEA[ 3 R oM S 2 ER L7 BT AR
& IERHE 3 RANE DT D 2 T A Z2[ DRI
LRGN IR 2 > %7 Mbk 8 RITOHFI b —
Uy 7 ZRE LT L T, ZhnsgiigFm -
D 6 R ODOABLEZZM 2 RKITC 4 D R 2R
YLTEATWEEERLE,

3 KoL ZEM D 4 KB F 5152 A R
MO OBRAMHEIE 16 TH D, 16 D Ay R
2RO 3 Ryeht ZZM o 4 X i Kummer
HETHo>T, ZDEY 27 41X Siegel TS =2
7 —ZRIRICR 2 EAHMANCHI STV S,
A FFREAORDYIC D, RS EEZ D2, 2K
® Gorenstein K3 #5152 D, Frgt m O
BORKETH 2 4D Dy FiRFZFD K3 i
HDEY 274 EEIIERFICHETSES 27—
ZREIRICIR 205, ZDEY 2T A % BRI
seb U, s 2 REVE IR O LRt o Xk E & BE
B2 RE L 72

Yank: Lekili £k ¥ #£[F]C. Brieskorn-Pham 75
MO Milnor 7 7 4 /N—® Rabinowitz FEE B
MNFERERIS I T —XFMERFEAL 7, 2
DF ¥ LT, Rabinowitz 7 L 7 KET Y — 2
ZATHNR FAD 72 W57 R EE D Hochschild &
EuY—RABICRIZELTD B,

In a joint work with Tarig Abdelgadir, Daniel
Chan, and Shinnosuke Okawa, we introduced
the notion of stable orbifold projective curves,

and showed that the moduli stack of stable orb-



ifold projective curves is isomorphic to the mod-
uli stack of weighted pointed stable curves in
the sense of Hassett with respect to the weights
determined by the automorphism groups of the
stacky points. We also studied degenerations of
orbifold projective curves corresponding to col-
lisions of stacky points from the point of view
of noncommutative algebraic geometry, and ob-
tained smooth noncommutative curves as their
limits.

In a joint work with Tarig Abdelgadir and Shin-
nosuke Okawa, we introduced a notion of non-
commutative cubic surface, constructed a com-
pact moduli of marked noncommutative cu-
bic surfaces as an eight-dimensional projective
toric variety, and showed that it contains the
configuration space of six points on the pro-
jective plane as a locally closed subvariety of
codimension four.

It is a classical fact that the maximum num-
ber of A;-singularities on a quartic hypersur-
face in the three-dimensional projective space
is sixteen, a quartic hypersurface in the three-
dimensional projective space with sixteen Ai-
singularities is a Kummer surface, and the mod-
uli space of Kummer surfaces is a Siegel mod-
ular variety. If we consider Dy-singularities in-
stead of Aj-singularities, then the maximum
number of Dy-singularities that a Gorenstein
K3 surface of degree two can have is four, and
the moduli space of Gorenstein K3 surfaces of
degree two with four D,4-singularities is an or-
thogonal modular 3-fold. We described this
moduli space explicitly, and determined the de-
grees of the generators and relations of the cor-
responding graded ring of automorphic forms.

In a joint work with Yank: Lekili, we proved
homological mirror symmetry for Rabinowitz
Fukaya categories of Milnor fibers of Brieskorn—
Pham singularities. As a corollary, one obtains
isomorphisms of Rabinowitz Floer homologies
with Hochschild homologies of dg categories of

equivariant matrix factorizations.
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B. &KX
1. Y. Lekili and K. Ueda, On homological
mirror symmetry for the complement of
a smooth ample divisor in a K3 surface,
Kyoto J. Math. 64 (2), 557-564 (2024).
2. A. Tshii, A. Nolla, and K. Ueda, Dimer

models and group actions, Math. Z. 306,
6 (2024).

C. HEA¥ER

1. Homological mirror symmetry for projec-
tive hypersurfaces of general type, Ge-
ometry and Mathematical Physics, B
KABOERPERFZERL 2024 48 11 A 20 H.

2. Affine Weyl group actions on mod-
uli spaces of marked noncommutative
del Pezzo surfaces, RIMS-MFO Tan-
dem Workshop: Algebraic Geometry and
Noncommutative Projective Varieties, &%
HRREARERARITRITFEAN, 2024 4F 9 H 23 H.

3. Kobayashi’s duality and mirror symme-
try, Workshop on Tropical Geometry,
Singularity theory, and Algebraic Geom-
etry, BEUERYI K2, 2024 FE 9 A 11 H.

. Mirror symmetry and degeneration, HZA
VAR RRE D BIRRHIRETEE, KRB
SRR F v %R, 2024 3 A 17 H.

5. Dimer models and stable Fukaya cate-
gories, Eastern Hemisphere Colloquium
on Geometry and Physics, &> 7 4 >,
2024 4 3 H 13 H.

6. Moduli of Calabi—Yau manifolds as mod-
uli of Ag-structures, Tsinghua-Tokyo
workshop on Calabi-Yau, & &+ #HFHEFT,
2024 4E 1 A 16 H.

D. i##%

L BT XRAER I —ZRBE B oMY
REEDTEICEET 2 AN E 2K - 7.
(BRI 4R

2. BOERIAALE - SR e /e, X7 b, T
By 2 DHAL I ¥ R il To. (BEEE
BRRTHIRRAE %)

3. MUBAREEE 1 MUBZEH, MBS, BE,
RIUTINIRE 2o 7o, (BB IR



IS 2 - WAL 175105, [EAE & [H

ARZ b, 2R e 2 hoTe. (BE

SHRHT AR R

5. £ HHEE 2 > —/1 . Theorem Prov-
ing in Lean 4 Oifiaz{T o 7z, (BEEH

E. &+ - 46
1. (&%) Bk A (NAKAMURA Akihito):
EZERIE EDRIZER T FAVHOED 25848
R D Hodge Bz itHE T %729 D Sage-
Math Sy o —

F. MRS — B2
1. Journal of Matheamtical Sciences, the
University of Tokyo D#FEERE

A5 51 (OSHIMA Yoshiki)

A. WA

SEfEH Lie HE DRI Dl R 755 O BE 7 # IO
WTOMEETo T\, G ZHEMH Lie B, H
%2 DRI o e 55, H 2=
TV 27 —OEEE, L*(G/H) O7RICHFS
55 G ORKIRROES DML, G/H DR
BEROEHEEQRDIBTEZONE Zbho
THY, BEHCRIIDFIED 72D DT &MEDPHES
LTV (Benjamin Harris K& OFLFEIFZE). &
TR COMROERKDLHES H D=L
VRS DOFHE, $7Id HPL=FEY 25—
TRWBENDIREZE Z, WL DD O LW
E S C oY

X7z, Dy BB 2 REEIT T 5 R D
ZEHOFRARZ FVICBE L TEN 2 U —F&f
Spin(5,3) O FRINEH DB DFEIEHRE DB ZH
Nz

K3 i 0B (LB 2R ToTWs. K3
M DB(LE €Y 2 T4 Da 37 MEDOWT
DOFRICEEL, 3 XILR 1 RITICH#E T 2 K3
i o Ricei “FHEHEOFHEi 21T o 72.

I have been studying irreducible decomposi-

tions of the induction and the restriction of rep-

7

resentations of real reductive Lie groups. Let G
be a real reductive group and H a locally alge-
braic closed subgroup. Previously, in a joint
work with Benjamin Harris, it was shown that
the asymptotic cone of the set of irreducible
representations of G which contribute to the
decomposition of L*(G/H) is written in terms
of the image of the moment map of the cotan-
gent bundle of G/H and a sufficient condition
for the existence of discrete series representa-
tions was obtained. In the last few years, I
considered generalizations of these results for
the case of line bundles, the case of induction
from unitary representations of H, and the case
of non-unimodular H, and obtained some new
results.

I also studied the image of intertwining opera-
tors between principal series representations of
the Lie group Spin(5, 3) that are related to the
residual spectrum for the space of automorphic
forms for a certain algebraic group of type Djy.
I have been also studied on the degeneration
of K3 surfaces. Concerning a conjecture for
degenerations of K3 surfaces and compactifica-
tions of moduli spaces, I studied estimates of
Ricci-flat metrics on K3 surfaces degenerating
to 3-dimensional or 1-dimensional spaces.

B. FE&KHX

1. Y. Oshima : “Discrete branching laws
of derived functor modules”, In Sym-
metry in Geometry and Analysis, Vol-
ume 3, edited by Michael Pevzner and
Hideko Sekiguchi, Festschrift in Honor of
Toshiyuki Kobayashi, Progr. Math. 359
(2025) 127-636.

2. B. Harris and Y. Oshima : “On the
asymptotic support of Plancherel mea-
sures for homogeneous spaces”, Duke
Math. J. 173 (2024) 2729-2807.

3. G. Liu, Y. Oshima and J. Yu: “Re-
striction of irreducible unitary represen-
tations of Spin(N,1) to parabolic sub-
groups”, Represent. Theory 27 (2023)
887-932.



4. Y. Odaka and Y. Oshima : “Collapsing

K3 surfaces, tropical geometry and mod-
uli compactifications of Satake, Morgan-
Shalen type”, MSJ Memoirs 40 (2021)
165pp.

. B. Harris and Y. Oshima : “Irreducible

characters and semisimple coadjoint or-
bits”, J. Lie Theory 30 (2020) 715-765.

C. HEE¥ER

1.

. Induction,

Existence of discrete series for homoge-
neous spaces and coadjoint orbits, NCTS
Workshop on Representation Theory and
Lie Groups, NCTS (&%), 2024 £ 12 H.

. Discrete branching laws of derived func-

tor modules, Branching Problems for
Representations of Real,
Adelic Groups, BIRS workshop, The
University of British Columbia, Okana-
gan (%), 2024 £ 7 H.

p-adic and

. Discrete branching laws of derived func-

tor modules, HKU Number Theory Days
2024, The University of Hong Kong (&
), 2024 4F 6 A.

. Discrete branching laws of derived func-

tor modules, The Ninth Pacific Rim Con-
ference in Mathematics, Darwin (& — X
FZ U 7)), 2024 £ 6 A.

. Discrete branching laws of derived func-

tor modules, 7th Tunusian-Japanese

Conference, Geometric and Harmonic
Analysis on Homogeneous Spaces and
Applications in honor of Professor
Toshiyuki Kobayashi, Monastir (F 2 =

U7), 2023 4E 11 A.

. Discrete branching laws of derived func-

tor modules, AGU RHE i@t I F —:
Workshop on Harmonic Analysis on Lie
groups and Representations of Hecke Al-
gebras, HIILI#EBER¥, 2023 4 3 A.

restriction and the orbit
method for unitary representations of
real reductive groups, Symmetry in Ge-

ometry and Analysis - Conference in
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10.

honor of the 60th birthday of Professor
Toshiyuki Kobayashi, Reims University
(79 YR),20224% 6 H.

. On the asymptotic support of Plancherel

measures for homogeneous spaces, Work-
shop: Seminar in Representation Theory,
Fro4>,2021 9 H.

. Restriction of unitary representations of

Spin(N,1) to parabolic subgroups, Asso-
ciated Varieties and Unipotent Represen-
tations, A > 4 >, 2020 4 9 H.
Collapsing of Ricci-flat Kéhler metrics
and compactifications of moduli spaces,
The Eighth Pacific Rim Conference in
Mathematics, + > 5 4 >, 2020 4E 8 H.
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7 — 7 =R Eoma BRI 2 /EH
#, Ry I-F I—rI/NERMR, Vv F
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H. #ArHbOE Y X —
1. Jing Feng Lau (Singapore University of
Social Sciences), 2024.12.16 — 2025.1.8,

discussed the residual spectrum of trial-

ity Spin(8).

HEREEA (KASHIWABARA Takahito)
A TFZEREE

(1) I Q 239 &0 THEEFIC =ATE 0 EIT 2%
WIS OREME RN 2 GIREREICB WL
T, BEReXD kE RZHEATENT 274 V85
XMV w7k REREEZ L. GO RN
k> 2 THiUuE, L2(Q) /L LBV THER
CIRERURDFEED O(RFHY) v a3 Z v ZEFHL
7o, BORDFEATIHZE T H MO R B A — X — IR
DEE I N T WD, ARROFEICE (i) £B
OB 0Q), DHIRA 0N ITBEX L TH X
W, (i) LP(Q) (1 < p < 00) / IV LGRFFHITICHE
RAJAEL WO XV b 23H 5.

(2) ¥ ZFOWIKEF LD 1 212 Bingham it
ErEFons. JEEMSZEME 23 L 7 Bingham
MTIE, WARFETIAD H? ERINEDK D LD
EI3nEHL TV ARD o7, AT, HR
ZE RO BEREMFICL, X5IERIES g
25 HY(Q) ITE L TW0iuEZ d & 5 RIEAMED K
DALDZ Y ZFEH L. SHIOMEE L thRT, 5
F o0 ETg=0 203 BMORENLEIC -
7203, FOHBATHERETIAD H? EAES
BLZXEEHATH 2720, BEKROD 2FERT
HBLEZTWS.

(1) We considered Pj-isoparametric FEM ap-
plied to an elliptic boundary value problem, in
which the domain 2 is smooth and approxi-
mated by a piece-wise polynomial function of
degree k. We proved that the error between
the exact and approximate solutions behave as
O(h**+1) in the L°°(Q)-norm if k > 2. Although
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such an optimal rate of convergence is already
reported in recent existing researches, our ap-
proach is advantageous in the following two
points: (i) we may not assume that nodal points
of the boundary of an approximate domain 02,
belong to 9€; (ii) it can be extended to error
estimates in the LP(Q2)-norm (1 < p < 00).

(2) Bingham fluid is a model for visco-plastic
fluids. It was unknown whether Bingham fluid
problems with the divergence free constraint
admit H?-regularity up to boundary. We in-
deed show that such regularity holds if the
perfect slip boundary condition is imposed on
the boundary and if the yield stress g satisfies
g € H}(Q). In contrast to an initial expecta-
tion, we need an addition assumption that g
must vanish on the boundary. Nevertheless, we
believe that this result makes sense because it
is still non-trivial to show H?2-regularity up to

boundary even if g = 0 on 0.

B. F&KiwX
1. F. Jing, W. Han, T. Kashiwabara and
W. Yan: “On finite volume methods

for a Navier-Stokes variational inequal-
ity”?, J. Sci. Comput. 98 (2024), doi:
10.1007/s10915-023-02408-x.

2. T. Kashiwabara and T. Kemmochi:
“Discrete maximal regularity for the
discontinuous Galerkin time-stepping

method without logarithmic factor”,

STAM J. Numer. Anal. 62 (2024), 1638

1659.
3. T. Kashiwabara: “Finite element
analysis of a generalized Robin

boundary wvalue problem in curved
domains based on the extension ap-
proach”, IMA J. Numer. Anal. (2024),
d0i:10.1093 /imanum /drae070

D. Inoue, Y. Ito, T. Kashiwabara, N.
Saito, and H. Yoshida: “An uncertainty-
aware, mesh-free numerical method for
Kolmogorov PDEs”, J. Sci. Comput. 103
(2025), doi:10.1007/s10915-025-02846-9

5. T. Kashiwabara: “Optimal L*>-error es-



timate for isoparametric finite element
method in a smooth domain”, to appear
in the Proceedings of MSJ-KMS Joint
Meeting 2023 (ariXiv:2503.09190).

6. T. Kashiwabara and H. Takemura: “Fr-
ror estimates of the cubic interpo-
lated pseudo-particle scheme for one-
dimensional advection equations”, sub-
mitted (arXiv:2402.11885).

7. T. Kashiwabara and T. Fukao:

regularity for

LAHQ_
stationary and non-
stationary Bingham problems with
slip
submitted (arXiv:2404.18333).

perfect boundary  condition”,

C. MEaFER«

1. HZ-regularity up to boundary for a Bing-
ham fluid, ICTAM 2023, Waseda Univer-
sity, August 2023.

2. Error estimates of the finite element
method in smooth domains, MSJ-KMS
Joint Meeting 2023, Sendai International
Center, September 2023.

3. Error estimates of the DG-time step-
ping method for parabolic equations and
the CIP method for advection equa-
tions, International Workshop on Multi-
phase flows, Waseda University, Decem-
ber 2023.

. H%regularity for the non-stationary
Navier—Stokes equations under bound-
ary conditions of friction type, Seminar
at University of Electronic Science and
Technology of China, January 2024.

5. L*-error estimates for isoparametric
FEM on smooth domains, Workshop
on Numerical Methods and Analysis for
PDEs, Harbin Institute of Technology,
Shenzhen, China, June 2024.

6. BIRERED LP /L LFREFHiIC DWW T,
RIMS HFEWFFE TEHRREEICE T 2 BlEfE
Wref o ER ), 2024 4F 10 A.

7. H?-regularity for Bingham problems

with perfect slip boundary condition,
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RIMS AR EAER e ZDE ) —
fEDEBEREE L MREE—, 2024 F
10 H.

D. i
1. EARFEE I —L IR | 7% R

M2z 50 2 ICHBEAAR ) ZHwmiL,
7= A 7 — ) TR o7 (&

HFEHTARERLED).
2. FFSTHGE - FHSTECH © ar— YR -

Newton 2 - BAEGE L - M O W 72
BAEfgtT 2 o 7o SR - BEEHS 3 4R
AT

3. BEERAEIF—11: 7F A+ TT#07
D OB gL, £ELMHB X
OBt o B2 ] - 7o (BEEFEHHE
HARERL 3 LM EE).

- APERBOH IT - BUERRNT: | BUERRNT R O
B, FRCRM o 7703 2 BUEEHT
ot (BORKFPE - 4 FAEILEHRFR).

5. BUFHER XA - BRI (FF A b

Mati(l & 2205, TBUERTEEORIH )

i K% (KATO Akishi)

A, BFZEMEE

fiti (quiver) & % DZ 5 (mutation) &, 27 7 X
2—REE e Hig, AETR - BT RrY—-
RBlGm - RBERME - WKB i Y X X4k
TEICHBLTHASHEE LTHEEHZED T
W3, FHZ, AROZES] (mutation sequence) &
7 — YR 3 KT Z Rk IR o B A3 R I &
N, ZDONERZBANNEEE SR 5 FRD
BRI L T o 7.

M SFIRHE X (RALKYE) & o HFERFFRICHB W
T, 526N MEREDY| v (quiver mutation
loop = 7 7 A X =KD exchange graph LD
— W) TRt D g #R8 Z () &R
ZREABEER Lz, I IFO LS REL
WHEEZFED, (1) Z(y) WRERDH v O Kix
BEPKES 7 b e TRETH D, BEERNR
B/ FPRI-DFREREEZOND, (2) RER
DH| v DEITH L. BFXA 027 RRRR Y
&2 BRAZZ T, (3) ADE®RF 4 &



KGR DRT 6 HRITER XN 2570 g 7K
& 774 ¥ U —BRICHIBEY % coset AU
BN S 7 =L I (HER ) FeRE e —
B, YR g RFMEDD & T Z(v) IR
A& 4%, (4) reddening sequence £\ 5 7 7
DRI v 12 L. DTEHRBIEETX A v 70
FETRE L. combinatorial Donaldson-Thomas
invariant £ —¥3 %,

THE g B DE ZFE. AR SEETRT
b, WSRO B ZEE LARKEIZN LTS
HHFTRETDH 5, ZOHEEFRIREITNT 2 B
ISR KT 72012, c-vector TREUTIF XNz
JERTHA - — F A ERAE . L TER 2D BATDH
%, MEEE. SFIRHE R /KB BEERK (L DK
RIERY) & OHfFEFFEICE VT, Boltzmann
weight % ¢- ZJEfRE . § % 7 ECREEL (partition
function) ZEA L, ZOMWHEHZHNRT, T
FCBIEE. FEIZTIBDRR 2 2 D007 g
(& DT £ 248&) otk LTHEIZZ
HEEATE 2, ZDfER. DELBIED 7L ¢
WEADRFORR A R RWEE 2 5 ZH 0T W5, 77
Bt ¢ T BRI A RN T — X DAHD S
ERS N, DR TE AR OIS 72
WOT, MO ERICH 2LEONEZ BT
P G ATASR R IS F S I

BRI DA DE Z T RS, 3RLEH
hKogT LRz, HERKDEHOTF 20 6H
RIS 22 DTV 5,

Recently quivers and their mutations play piv-
otal role in mathematics and mathematical
physics such as integrable systems, low di-
mensional topology, representation theory, al-
gebraic geometry, WKB analysis, etc. There
are various proposals which relate mutation
sequences with gauge theories and/or three-
dimensional hyperbolic manifolds. In order to
study these proposals mathematically, it is use-
ful to associate invariants with mutation se-
quences themselves.

In a recent joint work with Yuji Terashima
(Tohoku University), we introduced a parti-
tion g-series Z(v) for a quiver mutation loop

v (a loop in a quiver exchange graph in clus-

81

ter algebra terminology). This has following

remarkable properties: (1) Z(y) is invariant
under “inversion” and “cyclic shift” of ~; so
it may be regarded as a monodromy invari-
ant. (2) Z(v) satisfies pentagon identities, sim-
ilar to those for quantum dilogarithms. (3) If
the quivers are of Dynkin type or square prod-
ucts thereof, they reproduce so-called fermionic
character formulas of certain modules associ-
ated with affine Lie algebras. They enjoy nice
modular properties as expected from the con-
formal field theory point of view. (4) If a muta-
tion sequence is reddening, then the partition
g-series is expressed as an ordered product of
quantum-dilogarithms; this coincides with the
combinatorial Donaldson-Thomas invariant of
the initial quiver.
The idea of partition g-series is also applicable
to mutation sequences with free boundary con-
ditions (as opposed to mutation loops with pe-
riodic boundary conditions). In the joint work
with Y. Terashima and Y. Mizuno, we intro-
duce a new type of invariants which uses ¢-
binomial coefficients as local weights. This in-
variants turn out to be expressed as a ratio of
two combinatorial DT invariants.
The definition of Z(7y) requires only combina-
torial data of quivers and mutation loops, and
completely independent of the details of the
problem. It is hoped that a deeper understand-
ing of the partition g-series shed new lights on
dualities and quantization.
I am now working on how extend these ideas to
obtain quantum invariants of three manifolds,
directly from ideal triangulations.
R
L BRREM T © Mhh¥zr—~<LL,
Hamilton J7%%, Euler-Lagrange /512
K, ERFEH, /TR, >V T4y
7 BAMNETR o 7o (3 HFAEMNTFHEFR)
2. MUVRREEE (BEEERIIEE )
3. B¥RERY I F— FEYEAOFV ¢
figetfe 15 & AENPE R (Rf5k - — k) ~ND A
P (B A AR RTRR R ER)
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bt &% (KITAYAMA Takahiro)
A. WFFEREE

EABORBNAIRE L TE X 2T EED, K
RICFARB Y —IZBT 2 H 2B L 7.
F#iZ, Stefan Friedl F& (University of Regens-
burg) & Mark Powell & (University of Glas-
gow) ¥ DHFEMEIZHBNT, 3 RITEHEED R
YU hE IS % Blanchfield FEN O ZRILK
WICDOWTHFE L Tz,

Taylor 1%, Rochlin NEEDIFFRIZHEWT, 3 X
TLERED Y ¥ F ¥ TR D ZTIERHB A
Mg SR EINS Z e Em L7, EUWNAE
kb, JFEBAR 1 XakEa Y —EIfHT
% 3 RILZ KD Blanchfield FER 0 ZRHIEK
ZAEUHEENOMRT 2 N TES. VE,
Blanchfield JTEXX D “XKILK 2K T 2 & 5 &Ik
BAL OB TH %% Laurent ZIHAR LoV
MTFITH-T, R LT12RAT B L
FETHeRDBbOBEZLZ L LS. ZDk
%, FxlE, Lo 3RLEBRKREHERA L TS X
5B % 4 RILAY Y ZRAENFELT, 2D
EARIERKEEETH D, 20, ZORTIK
RGP G ZNTATINDED 5 TV I — FMER L
RENCER RS2 2Rl BHZ LT,
3 RILHREN OFE O H O N MHIEE 4 KTz
Blanchfield 6\ D §#E TR T %, Feller &
Lewark OEMIZH LT, Friedman ¥ Quinn @
BREEDIAA T Z AW FGE % 5 % 7z,

I —

I pursued new applications of topological in-
variants associated with representations of the
fundamental group in low-dimensional topol-
ogy. In particular, in joint work with Stefan
Friedl (University of Regensburg) and Mark
Powell (University of Glasgow), we studied
quadratic refinements of the Blanchfield form
of a 3-manifold associated with spin structures
on the manifold.

Taylor described how quadratic refinements of
the linking form of a 3-manifold are associated
with spin structures on the manifold, in the
study of the Rochlin invariant. In an analogous
way, quadratic refinements of the Blanchfiled

form of a 3-manifold equipped with a primitive
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1st cohomology class are associated with spin
structures on the manifold. Suppose that we
have an even nonsingular hermitian matrix over
the integral Laurent polynomial ring represent-
ing a quadratic refinement of the Blanchfield
Then
we showed that there exists a spin 4-manifold

bounding the 3-manifold such that the funda-

form and vanishing by substituting 1.

mental group of the 4-manifold is infinite cyclic,
and that the twisted intersection form of the 4-
manifold is stably isometric to the hermitian
form defined by the given matrix. As an ap-
plication, using the sphere embedding theorem
by Friedman and Quinn, we reproved a theorem
by Feller and Lewark characterizing the topo-
logical integral 4-ball genus of a knot in the
3-sphere in terms of its Blanchfield form.

B. FEXKHX

1. S. Friedl, L. Lewark, T. Kitayama, M.
Nagel and M. Powell: “Homotopy ribbon
concordance, Blanchfield pairings, and
twisted Alexander polynomials”, Canad.
J. Math. 74 (2022) 1137-1176.

2. S. Fried], M. Suzuki:
“Blanchfield pairings and Gordian dis-
tance”, Internat. J. Math. 35 (2024)
2450052 (24 pages).

3. T. Hara and T. Kitayama: “Character

T. Kitayama,

varieties of higher dimensional represen-
tations and splittings of 3-manifolds”,
Geom. Dedicata 213 (2021) 433-466.

. T. Kitayama: “A survey of the Thurston
norm”, In the tradition of Thurston, II,
edited by K. Ohshika and A. Papadopou-
los (Springer, 2022), 149-199.

5. T. Kitayama, M. Morishita, R. Tange

and Y. Terashima : “On adjoint ho-
SLo-
representations of knot groups”, Int.
Math. Res. Not. 23 (2023) 19801 -
19826.
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In this academic year, I have mainly studied

the following two subjects:

1. I have studied asymptotic expansion for

the distribution of the maximum of the
components of the sample mean of in-
dependent high-dimensional random vec-
tors and its bootstrap counterpart. In
the fixed-dimensional setting, it is well-
known that the bootstrap approxima-
tion of the non-studentized sample mean
does not improve the corresponding nor-
mal approximation. In particular, one
can show that there is a situation where
the bootstrap coverage probability has a
worse accuracy than the normal cover-
age probability. However, in the high-
dimensional setting such that the di-
mension is proportional or larger than
the sample size, it has been observed
in numerical experiments that the boot-
strap approximation improves the nor-
mal approximation even without studen-
tization. In this academic year, I have
extended asymptotic expansion formulae
for normal and bootstrap coverage prob-
abilities of the sample mean to the high-
dimensional setting. As a result, I have
found the following blessing of dimen-
sionality effect: When the population
covariance matrix satisfies certain regu-

larity assumptions, the bootstrap cover-

age probability is improved to be second-
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. X. Fang,

order accurate if the dimension diverges
faster than or as fast as the sample size.
By contrast, the normal coverage prob-
ability is still first-order accurate even
when the dimension diverges, so this dif-
ference can explain the afore-mentioned
phenomena observed in numerical exper-

iments.

. T have shown that diffusion models used

in score-based diffusion modeling are
fundamentally equivalent to the Foéllmer
process widely applied to the recent
studies of functional inequalities and
high-dimensional central limit theorems.
Moreover, utilizing this equivalence, I
have improved some results on dis-

cretization errors of diffusion models.

B. KL
1. D. Kurisu, R. Fukami, Y. Koike, “Adap-

tive deep learning for nonparametric
time series regression”, Bernoulli 31
(2025) 240-270.
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. X. Fang, Y. Koike, “Large-dimensional

central limit theorem with fourth-
moment error bounds on convex sets and

balls”, Ann. Appl. Probab. 34 (2024),
2065-2106.

. A. Oga, Y. Koike, “Drift estimation for a
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cess. Appl. 170 (2024), 104240.

. Y. Koike, “High-dimensional bootstrap

and asymptotic expansion”, preprint,

arXiv:2404.05006 (2024).

. Y. Koike, “Spectral norm bounds for

high-dimensional realized covariance ma-
trices and application to weak fac-
tor models”, preprint, arXiv:2310.06073
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1. BRI, 4 XLEZREOZ XV F v
7 W FMEE G 2 R IcBE T 2% TH 5
(Abhishek Mallick ¥ OILFEIFZE). N F THE
@ Seiberg-Witten Hi@Ic X - THE LN TE LT
¥V F v 7MARHDZ L OHIH, 4 RITZHEAR
DOH D HBI/NE WIS R— 2ROk
WIENZ 2R U7z, FERRIZIE Baraglia OED
adjunction NEXZ W 3.

2. BH_OW%RIE, HHEO 4 XD XY
F v 7 HDIAARIZET 5D THS (Abhishek
Mallick , ALER & 0HFAME). = OWET
&, BEOXAERB K O 0 Z2RE % AVl
D ARTTERIKAND XV F v 7 RBDAAE
detect L7z, ZFOHIZIX, #EELH WM
e 722 & 57% RP? @ 4 RLEtkfAozxy
F v 7 REBDIABLOHIDTOR D EENS.

3. BZoWKWE, BB 7 AD Seifert
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fibered 3-manifold 127G - 7z Dehn ¥ £ X b
D ED Seiberg—Witten R & D& ¥ )& H
T & % (Jianfeng Lin, Anubhav Mukherjee,
and Juan Muiloz-Echéaniz & @ FEF%E). Z
E Mrowka—Ozsvath—Yu @ Seifert fibered 3-
manifold £ ® Seiberg-Witten 7R DEHS L.
WER, D Seiberg-Witten FEEMFHEHTE 3
o [FMHIX Baraglia & RAEH DL D &HEAF
ZHOVE S OTHELERE TV, FHEAHN
WREZFEETO N TE. ZOIGHEL
T, AIHEZR Z R oMoy FAEEE & FIAR O #57 [F
HEHOKRE M EAARTRD 4 RTTREDDD L
RBHZEe®RLE.

4. BMHOWTEIE, BEFE 2 XILd Milnor 7 7 A
TL—YarvoE/ FarI-—p EREEEL
7o) BEEHOTTHRMNE L 725 70 DRESE
x5 2 51H9tTH % (Jianfeng Lin, Anubhav
Mukherjee, and Juan Mufioz-Echéniz & D3
WH5%). iz b HiAY72 Brieskorn OfR e &b
% ¥, weighted homogeneous B ZIHNTH X
LN BN RRDOHEL, ARV L2277
D DORBETFEEDELN. ZhUE, Seifert
fibered 3-manifold EEMBE TRV YT L7
T4 v I REEREFo-E EIL, ZORFIIA- T
Dehn Y 4 2 b BEAGSHEF O CIIRAIE L 72 %
LWV K —RILIEROFRETH 5. T DFEH
HED Seiberg-Witten Bz o< .

5. RO, B 4 Xon2 ko Loz
XV F v WA FEMEBEBROUIDTORE 525 b
DTH % (David Baraglia & OHLFFIE). 20
O RBIDBIEET 2 & 4 RIS HER DM A
HHEHCE T 2 THICB VO THAR DD TH -
7B, ZL oM ERIEICB VLTI XY F v
I W RIMHER DB Z MR T 5 Z e T E . Gk
BIlZ, Baraglia & FADDLRTOWHSETHR TWZBED
Seiberg-Witten HEHHRD 4 KITZRRIKDIE S
DRIGTN T B L EOIEREH G bES Z
L THRLHNS.

The primary research area is the application of
gauge theory to topology and differential ge-
ometry. In particular, my research focuses on
developing family gauge theory and extracting

information about the diffeomorphism groups



of 4-dimensional manifolds. The studies con-
ducted this year are as follows:

1. Localization of exotic diffeomorphisms of 4-
manifolds (joint work with Abhishek Mallick):
This research investigates the localization of
We

demonstrated that many examples of exotic

exotic diffeomorphisms of 4-manifolds.

diffeomorphisms obtained via family Seiberg—
Witten theory cannot be supported on rela-
tively small regions within the 4-manifold. The
proof utilizes Baraglia’s family adjunction in-
equality.

2. Exotic embeddings of surfaces into 4-
manifolds (joint work with Abhishek Mallick
and Masaki Taniguchi): This study detects ex-
otic embeddings of surfaces into 4-manifolds us-
ing a family diagonalization theorem and its
variants. Among the results, we present the
first example of an exotic embedding of RP?
into a 4-manifold whose complements are dif-
feomorphic.

3.  Computation and applications of fam-
ily Seiberg—Witten invariants for Dehn twists
along certain Seifert fibered 3-manifolds (joint
work with Jianfeng Lin, Anubhav Mukher-
jee, and Juan Mutioz-Echéniz): This research
is based on the Seiberg-Witten equations
on Seifert fibered 3-manifolds, as studied by
Mrowka—Ozsvath—Yu. Previously, the compu-
tation of family Seiberg—Witten invariants was
limited to diffeomorphisms that could be han-
dled by a gluing formula by Baraglia and my-
self.

tally new computations.

In this study, we provided fundamen-
As an application,
we showed that the homotopical comparison
between the diffeomorphism group of a con-
tractible 4-manifold and that of a disk exhibits
a phenomenon unique to four dimensions.

4. Necessary conditions for the monodromy of a
complex 2-dimensional Milnor fibration to have
finite order in the mapping class group (joint
work with Jianfeng Lin, Anubhav Mukherjee,
and Juan Mufoz-Echaniz): This research pro-

vides necessary conditions for the monodromy
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of a complex 2-dimensional Milnor fibration
to have finite order in the (relative) mapping
class group. Combined with classical results
by Brieskorn, this yields a necessary and suf-
ficient condition for finite order in the case of
isolated singularities given by weighted homo-
geneous polynomials. This result is a conse-
quence of a more general theorem stating that
when a Seifert fibered 3-manifold admits a non-
negative-definite symplectic filling, the Dehn
twist along its boundary has infinite order in
the mapping class group. The proof is also
based on family Seiberg—Witten theory.

5. First examples of exotic diffeomorphisms of
irreducible 4-manifolds (joint work with David
Baraglia): The existence of such examples
has been a well-known open problem in the
study of diffeomorphism groups of 4-manifolds.
In this research, we provide examples of ex-
otic diffeomorphisms on various minimal com-
plex surfaces, answering this question affir-
matively. The proof combines constraints on
smooth families of 4-manifolds derived from
family Seiberg-Witten theory in our previous

work with the family index theorem.
B. &KX

1. H. Konno and M. Taniguchi, Positive
scalar curvature and homology cobor-
dism invariants, J. Topol. 16 (2023), no.
2, 679-719.
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1739-1753.
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generated, Forum Math. Pi 12 (2024),
Paper No. e25.
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manifolds with boundary and exotic em-
beddings, Math. Ann. 391 (2025), no.
2, 1845-1897.

6. H. Konno and A. Mallick, On localiz-
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4-manifolds, arXiv:2406.11773
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arXiv:2409.07287

8. H. Konno, J. Lin, A. Mukherjee, and
J. Munoz-Echaniz, On four-dimensional
Dehn twists
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Seiberg-Witten theory, arXiv:2411.12202
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4-manifolds can admit exotic diffeomor-
phisms, arXiv:2412.14398
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5. Diffeomorphism group and gauge theory,
Virtual Seminar on Geometry and Topol-
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diffeomorphisms, East Asian Conference
on Gauge theory and Related topics II,
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8. Irreducible 4-manifolds can admit ex-
otic diffeomorphisms, Joint Los Angeles
Topology Seminar, California Institute
of Technology, 2025 2 A 3 H
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My research interest is in theory of differential
and difference equations in complex domains.
In particular, I have been studying special func-
tions and integrable systems in this field.
Recent results are as follows:

1. All of 4 4-dimesional Painlevé-type equa-
tions which is obtained from deformation the-
ory of Fuchsian equations, were formulated and
expressed in the form of Hamiltonian systems.
This is motivated by an attempt to classify the
4-dimensional Painlevé-type equations.

2. We gave a correspondence between 22 4-
dimensional Painlevé type equations and Fuch-
sian and non-Fuchsian linear differential equa-
tions.  This is obtained from a degenera-
tion scheme of the 4 4-dimensional Painlevé
type equaitons which is calculated from de-
formation theory of Fuchsian equations. This
study contains only unramified case, and ram-
ified case would be another story (joint work
with KAWAKAMI Hiroshi and NAKAMURA
Akane).

3. We gave a classification of Hamitonian sys-
tems corresponding to Oguiso-Shioda’s calssi-

We also

construct a kind of Backlund transformations

fication of rational elliptic surfaces.

of the Hamiltonian systems.

4. We constructed “middle convolution” for
linear g-difference equations of Fuchsian type.
Some important properties of the transforma-
tion are proved (joint work with YAMAGUCHI
Masashi).

5. We gave a concrete expression of general
solutions of a ¢-Painlevé equation. We used ¢-
analog of AGT correspodence (joint work with
JIMBO Michio and NAGOYA Hajime).

6. We characterized the sixth Painlevé equation
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by local conditions around the three singular

points (joint work with HOSOI Tatsuya).
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Sci. Toulouse Math. 29 (2020), no. 5,
1251-1264.
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4. On the bilinear equations of the Painleve
transcendents (joint work with T. Hosoi):
ICTAM, BARHKY 2023 4 8 H ; Asymp-
totic Expansion of tau-functions and Re-
lated Topics, FHIAR Y 2025 4 2 A.
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DEREBICOVWT DO E T o 7. HEHEEET
WH Rk, ARa s —BHcHET a2k
X —7 ¥ ROVOREERRCIER L, BARRERTIC
WIETBIEE/ A4 K200 BARRFORETET
B, Ay, Bn, I»(n) BOBE 22O
TIEE/ 4 FOTOFER Z BRI E R 7.

(3) ARHXZIK, SnARIEIR (BIIERS) & o3(FE
g X v, thE O BE4SERED Johnson #EFE D
KR OWT, 55 6 Johnson YEFREUCEHL, %
DRIDOREEIZ DOV TN, & <12 Enomoto-
Satoh FEETHE 5 R WRBD TP Galois fE
FIZOWTEKN LGtz 5 2 7.

In this academic year, I continued studies on
structures and applications of some groups re-
lated to the mapping class groups of surfaces
and the methods for analyzing them.

(1) In collaboration with Yuuki Tadokoro
(Kisarazu College), Kokoro Tanaka (Tokyo
Gakugei University) and Carl-Fredrik Nyberg
Brodda (KIAS), we explored the groups I'Z
defined by Kim-Manturov in their study on
the space of triangulations of surfaces. Using
computational group theory and combinatorial
methods, we determined the structures of the
groups I'? for all n > 6.

(2) In collaboration with Michihiko Fujii (Uni-
versity of the Ryukyus) and Takao Satoh
(Tokyo University of Science), we studied
growth functions of finitely presented groups.
This academic year, we focused on the ad-

joint groups of quandles obtained from finite
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Coxeter groups and studied the natural homo-
morphisms from the positive monoids to the
groups. In particular, we provided normal
forms for the elements of the positive monoids
in cases of A,, B, and I>(n).

(3) In collaboration with Shigeyuki Morita and
Masaaki Suzuki (Meiji University), we investi-
gated the cokernel of the 6th Johnson homo-
morphisms for the mapping class group of a
surface. We gave explicit descriptions of the
component in the cokernel that cannot be cap-
tured by the Enomoto-Satoh obstruction and

the component given by the Galois obstruction.
B. &KX
1. T. Sakasai, Y. Tadokoro and K. Tanaka
“Minimal generating sets of groups
of Kim-Manturov”, Advanced studies in
pure mathematics (the 14th MSJ-SI pro-
ceedings) IZTHERIE (2024).

2. T. Sakasai, S. Morita and M. Suzuki :
“Torelli group, Johnson kernel and in-
variants of homology spheres”, Quantum
Topology 11 (2020) 379-410.

3. T. Sakasai and G. Massuyeau : “Morita’s
trace maps on the group of homology
cobordisms”, Journal of Topology and
Analysis 12 (2020) 775-818.

C. HEHFER

1. On torsion degree functions, Mapping
class groups and Quantum topology,
IREZER LR — 1 K 557, 2023 4 3
H.

2. Teruaki for Mathematica, P Km > —¢&
a v a—% 2023, BERAKY, 2023
10 A.

3. (1) # D Johnson %D 7 — <AL D REEL
DHREIZDOWT (2) Johnson D 7 —
NIULDFRIZOWT, BAREERE DI o8t
D aRERY— R ORE, S
TRERE, 2023 £ 11 H.

4. On groups of Kim-Manturov, The 19th
East Asian Conference on Geometric

Topology, FHS KR RTIFFLAT, 2024



£ 2 A.

5. Invariants of homologically fibered knots,
Knot theory, LMO invariants and related
topics, RIS RSB, 2024 4F 3
H.

6. (1) HhimE DI DIAABRD 2 & Madsen-
Tillmann A7 b Z HIZDWT (2) Zkk
ROIED ARG D ZEM DFHRE b =TI
DWW (3) Mumford FAEDEEIZOWT,
HO T O BAGHERF L BE O AL &, ALiRE R,
2024 4 8 H.

7. Matrix representations for groups of
Kim-Manturov, HAREF & 2024 FERK
TR E IR —REEE, KB, 2024
9 A.

8. Kim-Manturov OED#EIEICOWT, Hy-
perbolic Manifolds and Geometric Group
Theory, KRR, 2024 4F 12 A.

9. (1) 2HEDEDIAABDZEMIZDONWT
(1) (2) ZRHKDHDAAE D7/ DNT
(IT) (3) W DDA A D22 & FARM
B REB Y —BHIZOWT, Workshop on
mapping class groups and beyond 2024,
SRS 7 74 b, AINRBEELVWO
=WEAR, 2024 12 A.

10. On structures of groups of Kim-
Manturov, Silver Workshop : Complex
geometry and related topics VII, Bk
%, 2025 4 2 H.

D. ##%

L. BELREIERE, MR MO0
BRECOWTHIE LTz (AR
%)

2. HWW IR - HM TR BEEIHIC
DWW L 7z, (BEREE AT %)
3. REEEMBIEY I F—L (L v B1 %
72 RAMF) o ATHIEE D B S IH e A AR
DWTEHHIL, 1 Ry Bz 8 U THE
A2 WUHh R ] D EEREE T DWW TR L
7o, (BEEEERTHERE R R)
E. &+t - ER
1. (FFt8+) I KW (KOSUGE Ry-
Studies

otaro): on Chillingworth sub-

91

groups of mapping class groups and
Andreadakis-Johnson filtrations via Bar
cohomology.

2. (fB+) £2H EM (KURODA Naoki):
Computations of Spin-Sp(4),
SU(8), and Spin-Spin(16)

groups in dimensions up to 7.

Spin-

bordism

F. SAFZEs — B 2
1. W% 2 Workshop on mapping class
groups and beyond 2024, HEEA.
2. FEEEHIEES: The 20th East Asian Con-
ference on Geometric Topology (2025 4
2 H, lETK¥), Program Committee and
Chair.

T# B3¥ (SHIMOMURA Akihiro)
A BFFCREE

BB 7 — UV T OFEEZ VT, RBES
AR B O A EROWEZITo 7. HlRIZ,
ZEREAT T —a YR T VT v L K DR HITH
HEIyA3REMART Yy LBESI A Y — -
7 x v 7B RXOYIEREICOWT, /phEwn
FIHA T — 2 LT, 0Bt 2 RO IR KR
— B ZOWHEFICOWTHRET L7z, Z2huS
BEE LT, FEEHTICOWT OB 21T 7.

I studied the theory of evolution equations
and partial differential equations by using func-
tional analysis and Fourier analysis. For ex-
ample, I considered the existence, uniqueness
and the large time behavior of dispersive global
solutions to the initial value problem of the
Hartee-Fock type equation with a long-range

potential for small initial data.

W

1. IR I F— VR T2 OB (K
HEEATHAGRE, 1 84 HER, SkXX
X—).

2. REHBIEE I F - HERZOTE X
L b 2R DRI RN (BER S ETTER
B, AtX2&—).

D.



HA #— (SHIRAISHI Junichi)
A. WFZEMREE

S. Shakirov IZ &k o THEA S hIFEHED TR
A&, BRI X 2 &TF7%7 Painlevé VI 2R
(R - TR0 E L) OBz AL
Jz. ZDESFERITHET 2 5 KITD Seiberg-
Witten HHfFRIZHI STV 2 4 RITHRRR & BEH
T®H 5. Shakirov FIERIE (O X —X DY
BRHRIC L -2 T) ~RORAE Y Z2Ho T
Knizhnik-Zamolodchikov (q-KZ) /=R & [H—
T % 3%. affine Laumon ZE[E L @ 7B BIE A
Shakirov XD EZ 5225z Rk, %
7z, EEHENHRRD gly DS (Garnier &)
ANOIRRA A SN GEH, BRI, BE, K
JIl, Shakirov, [LHK S ¥ OLLFEFZE.)

N=2 superconformal algebra @ & ¥ & ¥
SVir,r ZEAL, EXD Kac 751X EFHEL,
ZIC L o THFLD X 5 TRz TVWE 2 8
EWR LT, £72, Uy (sly) OBAZRB% twist 3
%2t T, SVirg, OHHGRIZHMR L. (38
H, J5H, B o & oL FE%R.)

We show the relation of the non-stationary
difference equation proposed by S. Shakirov
and the quantized discrete Painlevé VI equa-
tion due to K. Hasegawa (quantization of
Jimbo-Sakai’s equation). The five dimensional
Seiberg-Witten curve associated with the differ-
ence equation has a consistent four dimensional
limit. We show that Shakirov’ s non-stationary
difference equation, when it is truncated, im-
plies the quantum Knizhnik-Zamolodchikov (g-
KZ) equation with generic spins. We establish
that the affine Laumon partition function gives
a solution to Shakirov’ s equation. A gener-
alization is proposed for the a ~ (i.e. the Gar-
nier) system. (Collaboration with H. Awata, K.
Hasegawa, H. Kanno, R. Ohkawa, S. Shakirov
and Y. Yamada.)

We introduce a unital associative algebra
SVirgy, which is regarded as a quantum de-
formation of the ordinary N = 2 superconfor-
mal algebra. Calculations of some low-lying

Kac determinants are made, providing us with
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a conjecture for the factorization property of
the Kac determinants. Heisenberg representa-
tion is constructed for the algebra SVirgx, by
making a twist of the U(1) boson in the Waki-
moto representation of the quantum affine al-
gebra Uq(;ig).

B. &KX

1. H. Awata, K. Hasegawa, H. Kanno, R.
Ohkawa, S. Shakirov, J. Shiraishi, Y.
Yamada, Non-stationary difference equa-
tion and affine Laumon space II: Quan-
tum Knizhnik-Zamolodchikov equation,
SIGMA Symmetry Integrability Geom.
Methods Appl. 10 (2024), Paper No. 077,
55 pp-

2. P. Cheewaphutthisakun, J. Shiraishi,
K. Wiboonton, Elliptic deformation of
the Gaiotto-Rapcak corner VOA and
the associated partially symmetric poly-
noimals, J. High Energy Phys. 2024, no.
8, Paper No. 233, 44 pp.

3. H. Awata, K. Hasegawa, H. Kanno, R.
Ohkawa, S. Shakirov, J. Shiraishi, Y.
Yamada, Non-stationary difference equa-
tion and affine Laumon space: quan-

tization of discrete Painlevé equation,
SIGMA Symmetry Integrability Geom.
Methods Appl. 19 (2023), Paper No. 089,
47 pp.

. E. Langmann, M. Noumi and J. Shi-
raishi, Construction of Eigenfunctions
for the Elliptic Ruijsenaars Difference
Operators. Commun. Math. Phys. 391
(2022), 901-950, 10.1007/s00220-021-
04195-8.

5. A. Hoshino, Y. Ohkubo and J. Shiraishi,
Branching formula for ¢g-Toda functions
of type B, Lett. Math. Phys. 111 (2021),

126, 10.1007/s11005-021-01461-7.

6. M. Fukuda, Y. Ohkubo, J. Shiraishi,
Non-stationary Ruijsenaars functions for
k = t /N and intertwining operators

SIGMA

Symmetry Integrability Geom. Methods

of Ding-lIohara-Miki algebra,



10.

5.

. E. Langmann, M.

. J. Shiraishi,

Appl. 16 (2020), Paper No. 116, 55 pp.

. M. Fukuda, Y. Ohkubo, J. Shiraishi,

Generalized Macdonald functions on
Fock tensor spaces and duality formula
for changing preferred direction, Comm.
Math. Phys. 380 (2020), no. 1, 1-70.
Noumi and
J. Shiraishi,
of Non-Stationary Ruijsenaars
Functions, SIGMA 16  (2020),
105, 26  pages arXiv:2006.07171

https://doi.org/10.3842/SIGMA.2020.105

Basic Properties

. M. Lashkevich, YT. Pugai, J. Shiraishi,

Y. Tutiya, Lattice models, deformed Vi-
rasoro algebra and reduction equation, J.
Phys. A 53 (2020), no. 24, 245202, 17 pp.
J. Shiraishi, Affine screening operators,
affine Laumon spaces and conjectures
concerning non-stationary Ruijsenaars
functions. J. Integrable Syst. 4 (2019),
no. 1, xyz010, 30 pp.

C. HEEFER
1.

J. Shiraishi, Quantum deformation of su-
per Virasoro algebra, 7th Bangkok Work-
shop on Discrete Geometry, Dynamics
and Statistics, February 3-7, 2025
Macdonald polynomials
and the quantum toroidal algebra, 6th
Bangkok Workshop on Discrete Geom-
etry, Dynamics and Statistics, January
8-12, 2024

. J. Shiraishi, Conjectures concerning the

non-stationary Ruijsenaars function, In-
tegrable Systems & Symmetric Func-
tions, March 24-25, 2023, the School of
Mathematics & Statistics, University of
Glasgow.

. J. Shiraishi, Discretization and quan-

tization of Painlevé VI equation, 5th
Bangkok Workshop on Discrete Geom-
etry, Dynamics and Statistics, January
23-27, 2023

J. Shiraishi, Quantization of Discrete
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10.

1.

. J. Shiraishi,

Sixth Painleve Equation and Shakirov’s
Conjecture, 2022 Workshop on Elliptic
Integrable Systems, March 8th-11th 2022

over Zoom.

CRAREE, B 4B —, 2 ¥ 5 2

Koornwinder fEfi# & C & Macdonald
ZIEN LI, HABERER R 2022
F£3H30H.

KRIGRER, B A —, 25 % BH g
F HBEB DR ANH AR A RKTRE T
Bl (FHEKR) 202149 A 14 H.

J. Shiraishi, Branching formula for g-
Toda function of type B, Workshop on
Elliptic Integrable Systems March 7th-
9th 2021 over Zoom

Some conjectures con-
cerning non-stationary Ruijsenaars func-
tions, New Connections in Integrable
Systems September 29 - October 2,
2020

J. Shiraishi, Affine screening operators,
affine Laumon spaces, and conjectures
concerning non-stationary Ruijsenaars
functions, “Elliptic integrable systems,
special functions and quantum field the-
ory” 16-20 June 2019 Nordita, Stock-

holm.

D. iz

BORRLAARRE | BR 2 R GRAIUAE
ko 2 4H)

RO, FREFEQ ¢ BER 2

A

W RN, 29

JERES: XC, BB E T 4 R,
BF7 74 YREOARR Y, (AKX
%) &F bva A X REO R % K
5. 12, Whittaker vector ¥ Whittaker
function 123 2 A G OERIMEIC R
24T, BF buA XARBORB RO E
NTVBEICOWTHHLE. T, 27
2V 7 B D & BIfRIC O W TR



B0 %¥ (SEKIGUCHI Hideko)
A. WHFEREER

2020-2024 FEEICBWTLL RO R{T - 7=,

1. V — B OERE ORI AEICIE Kirillov-
Kostant—Souriau I & 2 HRKRS ¥ LI T 4 v
IIADPTFET 2. 20 “EBAMETL” LT
Da=& ) RBDOHEMSEF M7 & O EARE
X, BEY-BPa YT MY B Y ORI
F—2%kR<t, ¥EHEDMAIATORL.
FFIEa o7 PRI —FicR LT, £<
FHE O HE P REE HEE O AT & LAY R 72
A= VREZ5Z2/[2 e 2R#A L. i
B =2 ) REOHMMER L LTiEsn s (B
EPEEMETIZARWV) indefinite Kéhler 24K
—BETIERWAlEZE5Z T\, GERE, 3472
VZER BT BT 2 w77 R R o KIsfig o 22 [
VI RIDBMNER R T 27474 72 H
Wiz [5].

2. FHHY —FHOEMATTH 572 2 FEEPLEICIE
HARGEBMENIAS. ZZTYV—ROIT X »
WMEITH 2 2 1% exp(RX) ASHIR 22827 1T
HorErWS. BRI E 5 NEAE, un
5 REBH 2560 % A7 53HE L, BEfERLED 2
YR NIRRT ERIE EOIEAL T 7 A N —
WOMELZ SO XA L [3]. ¥ ¢7 b
7 ZRRIE D — R DB A1 Harish-Chandra O3
DIAAHEIE B,

3. flif Y —FHoME % W T, Penrose At
D—btzEEL, ZOBRVIEANLRZ7-DD
twistor 22 BT 2 BT 2 0 B0 S 2 RIE
BAL 7= [2, 3].

4. ENROWD TEARIIHNL, Z2OTXTO
KIfig % b 5 220 &5 D akEn Y —FET Z
THRTE2h e VWIMBEEER, RBRDT —
2R LT, AEAGRZ AL THENRMERE
1572 (7).

During the academic years 2020-2024, I have
been studying the following projects:

1. T have found two indefinite-Ké&hler manifolds
which are not biholomorphic to each other, but
their natural “geometric quantizations” are iso-
morphic as irreducible unitary representations.

My proof utilizes an idea to provide yet an-
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other geometric realization of these representa-
tions as the space of solutions to a system of
differential equations on the “cycle spaces” [5].
2. T have proved that any elliptic coadjoint or-
bit X of “holomorphic type” has a holomor-
phic fiber bundle structure over its maximal
compact subvariety [3]. This result generalizes
Harish-Chandra’s embedding theorem of Her-
mitian symmetric spaces as a bounded domain
in the very special setting where X is a Stein
manifold.

3. I generalize the definition of the “Penrose
transform” R in mathematical physics to a
framework of real reductive Lie groups. In par-
ticular, I proved a necessary and sufficient con-
dition in terms of the root system that the im-
age of R consists only of holomorphic sections
(2, 3].

4. T addressed a question whether all the global
solutions to PDEs of Shimura type can be con-
structed by a cohomological integral transform,
and have challenged some unsolved cases and

proved affirmative results [7].
B. J&&KaL

1. H. Sekiguchi:

Symmetry in Geometry and Analysis,

Vol. 1, Prog. Math. 357, Birkh&user,

(2025), 43-45.
2. H. Sekiguchi: Holomorphic Laplacian on

Integral Geometry, in

the Lie ball and the Penrose transform,
Indagationes Mathematicae, 36 (2025),
114-123.

3. H. Sekiguchi:

gral transform associated to 6-stable

Cohomological inte-
parabolic subalgebras of holomorphic
type, Journal of Lie Theory, 33 (2023)
953-963.

. H. Sekiguchi: Elliptic coadjoint orbits of
holomorphic type, Journal of Lie Theory,
33 (2023) 713-718.

5. H. Sekiguchi: Twistor and Penrose trans-

form for indefinite Grassmannian mani-
folds, submitted.

6. H. Sekiguchi: Range of the Penrose



7. H. Sekiguchi:

transform of SO*(2n), preprint.
Shimura’s differential
equations and a generalized Radon-

Penrose transform, preprint.

C. HEEFRE

1. “Branching of certain

cohomologies

over indefinite Grassmannian mani-
folds”, Representation Theory and Non-
commutative Geometry, Paris, Branch-
ing Problems and Symmetry-Breaking,
Institut Henri Poincaré, January 13-17,
2025, France.

CREM I A Y ERK EDa kTR
D —DRAENZOWT”, 5 63 [EEEEG -
BRERNT GRS Y RO T L, HEREK
FRRERRLAISERE, 2024 29 H 9 H-
11 H.

. “Isomorphisms between certain coho-
mologies over indefinite Grassmannian
Branching Problems for
p-Adic and

Adelic Groups, Banff International Re-

manifolds”,
Representations of Real,
search Station, University of British
Columbia Okanagan (UBCO), July 7-
12, 2024, Canada.

. “Isomorphisms between certain coho-
mologies over indefinite Grassmannian
Analysis &
the Nordic

manifolds”, “Harmonic
Representation Theory”,
Congress of Mathematicians with Euro-
pean Math. Soc. in Aalborg, July 3-7,
2023, Denmark.

. “Isomorphisms between certain coho-
mologies over indefinite Grassmannian
manifolds”, 7th Tunisian-Japanese Con-
ference: Geometric and Harmonic Anal-
ysis on Homogeneous Spaces and Appli-
cations in Honor of Professor Toshiyuki
Kobayashi. October 31—
November 4, 2023, Tunisia.

Monastir,

.
1. BRI (SURIR0) (SRR 11,

II1 48 1 4338 S1 2 —2).
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- RREAREEE 1 (FEEAEEERL T, TIT 8 1 4R

AR S2 X—24).

- RRAREE 2 (BEETAREARY IL, 110 48 1 4

AR A XX,

W B Fivtam (BEEEERL 2 A

#, StExXR&Z-).

- R VRN (BERFEEER 2 AR,

S EARR—).

- BUEZE XB (BEEREERER) T —REe &

BiGm) , (FEAEREAR 4 ), 2024 7
H 17 H.

- FEBEREIEF DA, RBEERRR TV (K

FhimIRE), BRI (RKEREL
i), B 2 (FIAAEE 3,4 R4, 1241,
THER cBE, — R, BHOHRX
TLHRHL.

F. MM — X

1.

CREEE, (2024 FE-).

M2 e 3, SA e KEED
7o OBMERRIGHE, FEKEREGRE
ALBFSER - BESER, 2024 4 11 A 29
H (£).

- DT D DRFREE, BFE (RAURF)

BEBIREHT 7 2 R7EH 1 B2 EN R R—
2, 2024 4E 10 A 13 A (H).

. Guest editor of Progress in Mathematics

for vol. 357, vol. 358, vol. 359, 2025, joint
with M. Pevzner.

Lecture Notes
FJ-LMI

in Mathematics, subseries,

Springer Nature.

. HARBHERINHER (2017 4 E-2019 4

5 2019 FE-2023 ).

- ARBEER BRI £ ORI RZER (2017 4

FE-2019 4EE).

- BERIRANLKH S S AL DR AR, s

FOaA—-7 4 2—%—, 2023411 A8 H.

Organization of Conferences:

1.

EEMEERRZDOL —HF A4 ¥ —, Ge-
ometry, Analysis, and Representation
Theory of Lie groups, in honor of T.
Kobayashi, The University of Tokyo,
Japan, 5-9, September 2022.



2. EBEMARERDOA —HF 4% —, Symme-
try in Geometry and Analysis, in honor
of T. Kobayashi, Université de Reims, 6
10, June 2022, France.

3. EIMSEEZTDA = F 4 % —, Inte-
gral Geometry, Representation Theory
and Complex Analysis, Kavli Institute
for the Physics and Mathematics of the
Universe, 27-28 January 2020.

BHE T (TAKADA Ryo)

A. WS

HBRTRAR S 2 Bl 5 IERIE R o 77 12 = B
T AR AT > TV B, EETIE, ERIC X
% Coriolis )D& % E & L - JFEHEME Navier-
Stokes TR PWSIAR N RN, BLUOX
ERJE DB %% B LT- Boussinesq FERE%
MRE U, ZOHIHMERE DR R ISR @ Y=
DML FEENCE U TIFZE L T 5. SRR
E 7 AN ARG St 2 R U 72 3 KT R eI
R? x T IZBWT, [HHE L ZEREDHEY %R
L 72 3ER51E Boussinesq A2 O #IHEREIC©
WTERL. HEEE Q LFWEBEE N O
e Q/N ST 20 BIEDIRED S & T, [HlfxH
EEB XCRNEBEBS I REVGE, FE
RORRHE—EA B2 L. F 7[R
B XN AR R K 3 2 MRICHWT,
[F 772X D g A HER TR TR X OIS 5 2
¢ ZFEBH L7z (Junha Kim [X (Ajou University)
BIERILERK GLERY) & oFEFTE) .

The subject of my research is mathematical
analysis of nonlinear partial differential equa-
tions arising in geophysical fluid dynamics. Re-
cently, I have been studying the global well-
posedness and the asymptotic behavior of so-
lutions to the initial value problems for the in-
compressible rotating Navier-Stokes equations,
the magnetohydrodynamics equations with the
Coriolis force, and the incompressible Boussi-
nesq equations with the effects of the rotation
and the stable stratification. In this year, we

consider the initial valuer problem for the invis-
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cid rotating stably stratified Boussinesq equa-
tions in a 3D layer R? x T. Under the assump-
tion on the dispersion relation with respect to
the ratio 2/N of the rotation speed €2 to the
buoyancy frequency N, we proved the long-time
existence and uniqueness of solutions when €
and N are sufficiently large. Furthermore, we
consider the asymptotic limit of solutions as

QN — oo, and showed that the solution of

the rotating stably-stratified Boussinesq equa-

tions converges to that of the quasi-geostrophic
equations in RZ2x T (Joint work with Junha Kim

(Ajou University) and Hiroki Ohyama (Kyoto

University)).

B. FE&E
1. J. Kim, H. Ohyama and R. Takada:

“Asymptotics for the inviscid rotating
stably stratified Boussinesq equations in
a 3D layer", submitted.

2. K. Ishige, T. Kawakami and R. Takada:
“Existence of solutions to the fractional
semilinear heat equation with a singular
inhomogeneous term", submitted.

3. R. Takada and K. Yoneda: “Global so-
lutions for the rotating magnetohydro-
dynamics system in the scaling critical
Sobolev space", Funkcial. Ekvac. 67

(2024) 29-59.

4. T. Egashira and R. Takada: “Large Time
Behavior of Solutions to the 3D Rotat-
ing Navier-Stokes Equations', J. Math.
Fluid Mech. 25 (2023) article number
23.

5. H. Ohyama and R. Takada:

totic limit of fast rotation for the incom-

“Asymp-

pressible Navier-Stokes equations in a 3D
layer", J. Evol. Equ. 21 (2021) 2591—

2629.
6. R. Takada and K. Yoneda: “Higher-
order interpolation inequalities with

weights for radial functions", Nonlinear
Anal. 203 (2021) 112158.
7. R. Takada: “Long time solutions for the

2D inviscid Boussinesq equations with



strong stratification", manuscripta math.
164 (2021) 223-250.

C. MEaFE«

1. Existence of solutions to the fractional

semilinear heat equation with a singular
inhomogeneous term, Korean-Japanese
Workshop on Elliptic and Parabolic
Equations, Seoul National University,
Seoul, Republic of Korea, November 15—
16, 2024.

. Existence of solutions to the fractional
semilinear heat equation with a singular
inhomogeneous term, Fluids and Maxi-
mal Regularity, Kyoto University, Kyoto,
Japan, September 9-11, 2024.

. Existence of solutions to the fractional
semilinear heat equation with a singular
inhomogeneous term, Mini Workshop on
nonlinear PDEs related to fluid dynam-
ics Tokyo Institute of Technology, Tokyo,
Japan, July 27, 2024.

. JEIERER R TR B B EE v BT
YEDRCEEMENT, REILFKGER, RO TEXR
2024 6 A 12 H.

. Existence of solutions to the fractional

2
¥,

semilinear heat equation with a singu-
lar inhomogeneous term, Mathematical
analysis of fluid mechanics and related
topics, International Conference on El-
liptic and Parabolic Problems: GAETA
2024, Hotel Serapo, Gaeta, Republic of
Italy, May 20-24, 2024.

. Large time behavior of global solutions
to the rotating Navier-Stokes equations,
Geometric PDE and Applied Analy-
sis Seminar, Okinawa Institute of Sci-
ence and Technology Graduate Univer-
sity, Japan, February 9, 2024.

. Large time behavior of global solutions
to the rotating Navier-Stokes equations,
East Asian Workshop on Partial Differ-
ential Equations from Kinetics and Con-

tinuum Mechanics in Tokyo, Tokyo In-

10.

stitute of Technology, Japan, November
28-30, 2023.

. Large time behavior of global solu-

tions to the rotating Navier-Stokes equa-
tions, Workshop on Recent Develop-
ments in Evolutionary Equations and
Related Topics, National Taiwan Univer-

sity, Taiwan, November 20-21, 2023.

. Large time behavior of global solutions

to the Navier-Stokes equations with the
Coriolis force, MSJ-KMS Joint Meet-
ing 2023, Tohoku University,
September 19, 2023.

Global solutions for rotating MHD equa-

Japan,

tions in the critical space, Recent devel-
opment of mathematical geophysics, The
10th International Congress on Indus-
trial and Applied Mathematics, Waseda
University, Japan, August 20-25, 2023.
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G. 2H
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(2023 £ 12 A 16 H)
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1. Haram Ko (Brown University, the United
He stayed in the
period January 20-24, 2025. We had

discussions on the dispersion estimates

States of America):

for the rotating compressible Euler equa-

tions.

H+ ¥ (TANAKA, Hiromu)

A. RIS

IERFBUC BT 2 REEZERIR D WNE 7L IR 3
RT—<THb, REEIZ, EEROM/NET L
Ty LT 7 ) BERRIKICOWTIHZE L 72,
IS DMK T — <L TV 508 LWiER
PE STz,

I study minimal model program for algebraic
varieties in positive characteristic. In this aca-
demic year, I studied minimal model program
and varieties of Fano type in positive character-
istic. I established some new results on these
topics.

B. FEFG

1. H. Tanaka : “Pathologies on Mori fibre
spaces in positive characteristic”, Ann.
Sc. Norm. Super. Pisa Cl. Sci. (5) 20
(2020), no. 3, 1113-1134.

2. K. Hashizume, H.
Tanaka : “Minimal model program for
log canonical threefolds
characteristic”, Math. Res.
(2020), no. 4, 1003-1054.

3. H. Tanaka : “Invariants of algebraic va-

Y. Nakamura,

in positive

Lett. 27

rieties over imperfect fields”, Tohoku
Math. J. (2) 73 (2021), no. 4, 471 -
538.

4. H. Tanaka : “On p-power freeness in pos-
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itive characteristic”, Math. Nachr. 294
(2021), no. 10, 1968 - 1976.

5. H. Tanaka : “Vanishing theorems of Ko-
daira type for Witt canonical sheaves”,
Selecta Math. (N.S.) 28 (2022), no. 1,
Paper No. 12, 50 pp.

6. F. Bernasconi, H. Tanaka: “On del Pezzo
fibrations in positive characteristic”, J.
Inst. Math. Jussieu 21 (2022), no. 1,
197 - 239.

7. H. Tanaka : “Bertini theorems admitting
base changes”; J. Algebra 644 (2024), 64
- 125.

8. H. Tanaka : “Boundedness of regular del
Pezzo surfaces over imperfect fields”,
Manuscripta Math. 174 (2024), no. 1-2,
355 — 379.

9. T. Kawakami, T. Takamatsu, H.
Tanaka, J. Witaszek, F. Yobuko, S.

F -splittings

birational geometry II”, Proc. Lond.

Math. Soc. (3) 128 (2024), no. 4, Paper

No. e12593, 81 pp.

H. Tanaka : “Discriminant Divisors for

Conic Bundles”, Q. J. Math. 75 (2024),

no. 4, 1301 - 1353.

Yoshikawa : “Quasi- in

10.

C. HEAFER

1. Pathological examples in minimal model
program of positive characteristic, Arith-
metic algebraic geometry and mathemat-
ical physics, Zoom+ X & K% RIMS,
2021 £ 12 A.

2. Pathological examples in minimal model
program of positive characteristic, Na-
tional Taiwan University-The University
of Tokyo, Zoom+National Taiwan Uni-
versity, 2021 £ 12 A.

3. WUNEF LGRS OWT, HARER, 2
0 2 2HMFERE DR, R HIFETHE,
AvigE R, 2022 42 9 H.

4. On quasi-F-splitting, Algebraic Geome-
try in East Asia, Zoom, 2022 4 10 A.

5. Classification of smooth Fano threefolds



in positive characteristic, Algebraic Ge-
ometry Seminar, Zoom, 2023 £ 9 H.

6. One day workshop on Algebraic and
Complex Geometry, HEUKY, 2024 4F 3
H

. Workshop on birational geometry, Zoom,
2024 4 H.

8. MBEATE I F—, HHEERA, 2024 7 H

9. Workshop on Algebraic Geometry over
complex number field or in positive char-
acteristic, Osaka Metropolitan Univer-
sity, 2024 4F 9 H.

10. Birational Geometry and Number The-

ory, International Centre for Mathemat-

ical Sciences, Edinbrugh, £ ¥V X, 2024

10-11 A.
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1. (f5+) P £ (NAKAMURA Keigo):

On counterexamples of Kodaira vanish-

ing for varieties of unseparated flags of

type A3
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F. MM — X
1. AR 3 F—1HEEA

A 31 (HASEGAWA Ryu)

A. TSR
BratahRreo——xitiE e s s 3 v
"SREHEERICB I AR EHTH 5, Lawvere-
Lambek 12X 2 7 A XEHEE T HN MEE L D[FE
EHEDOFERITHZREL, WAWAERRIGHHI SR
TW3, AtEEROMNCIAHARTED, 18
DBERD D %, ZHUZ—HN—XET 2EDFITH
FTEPAZEEZZDIFHATH 5, EEINIE
T AL FEABENCETREEEL A o T LR ENRER
B, SEMED K E R D EREITIES < vp
B\, TV BB DORIED T E 5 DMRAR)
REEETHD, ZhEEZREELLBEIEME
B X WVETEREDSA S &0 D DAL DHA
MBI TH 5, WEEEREREOERE TV
7EH3, HUEENC A % 5 EME 3R O ER
REDDEOITHEELRI Y PO — VD ATREIR D D
LhoTW3, BAEBDITHEL TWVWEDEFE
MEOGMEDMETH 2, Hikr 22 HEED
EARRLEZTARTNS, FICESEZ B
TRHEAEDaL—L Y ADOMERANTWS, &
BEGEIN R 7 7 7 TEREDST S NS Z B
LNTEY, /778G IUCHASOEREL
DBRD HIFRT NS, KT T 7 DRI
BEART I T 7 7HHD WL D DH AN
HARHRTE 2, 2O X5 BHREHWS
Tab—L Y RAEHNDDOBIEAN LI T
H5,

One-to-one correspondence between categories
and computational systems is a fundamen-
tal concept in programming language theory.
Since Lawvere and Lambek established the
connection between lambda calculus and the
Cartesian closed category, numerous correspon-
dences have been uncovered. As the name sug-
gests, the computational systems are equipped
with the notion of computation. We anticipate
that the corresponding categories are equally

endowed with the notion computation. Natu-



rally, we might expect the Cartesian closed cat-
egory to have a computational structure, but
this naive assumption fails since its syntactic
structure differes fundamentally from that of
lambda calculus. The structure of the Carte-
sian closed category is too coarse. Our fun-
damental oberservation is that the linear cate-
gory, which refines the Caretesian closed cate-
gory, have a well-defined computation structure
that possesses the required properties. The lin-
ear category provides the categorical semantics
of linear logic, yet its computational structure is
more refined than that of linear logic, enabling
fine-tuned control over computation. Our re-
search currently focuses on confluence. We ex-
amine the structure of autonomous caregories,
which form the foundation of the linear cate-
gory. In particular, we are interested in the co-
herence problem when the fundamental struc-
ture is the mixed category. The mixed cate-
gory is reformulated using dynamic graphs. We
explore it from the perspective of graph the-
ory and combinatorial optimization. By treat-
ing dynamic graphs as a special case of anti-
symmetri graphs, we extend certain aspects of
graph theory to them Our primary strategy is
to address the coherence problem using these

insights.
B. KL
1. R. Hasegawa: “A Categorical Reduc-
tion System for Linear Logic”, Theory
and Applications of Categories, Vol. 35,
2020, No. 50, pp 1833-1870.

. R. Hasegawa: “Complete Call-by-Value
Calculi of Control Operators II: Strong
Termination”, Logical Methods in Com-
puter Science, March 2, 2021, Volume 17,

Issue 1

. iHFE
1. Mathematics 1 (PEAK): 1 Z¥ BB DM
IRETT, TEEAEE. (BUERSAEOH AR
#)

2. JEHECE XC (RH): A — b= b, Tur-

100

ing B, AHEATREME/DUERIRENE, FHRE
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52 % &5 i BEBRIRD, 2o oo
PRI EEEZELLVIBDTHS. Con-
treras IZ & 2 A DOEH TR EHIRD 2016 F1C
BN, 2B NERPIEREGETHL2 20 S
>y W ERREEICEI LT TPO FREMNKILT 5 &
WIHDTH5. FHC X a7 FZREIKT
HBHEITE, 3CI2 1999 FiZ Yuan & Hunt
DEKBAR Y Axiom A diffeomorphisms @ & &
WU Ty EGEKICE LT PEEREREL T
W7z, I Anosov diffeomorphism % & teiG&
WEERA U 723 A% arXiv (72— C, Axiom
A diffeomorphisms DG E SRR b
5. % 2T Lo%E% & nonsingular Axiom A
endomorphism DFEEE X 7=,



After 2022, 1 have been working on the re-
search on the TPO (Typically Periodic Opti-
mization) Conjecture concerning Ergodic Opti-
mization by Jenkinson. This conjecture claims
that given a dynamical system with suitable
hyperbolicity on a compact metric space X,
in some Banach space consisting of continuous
functions on X with suitable regularity (e.g.,
Lipchitz continuity or C'!) the set of continuous
functions giving the maximal ergodic average
with respect to an ergodic measure supported
on a single periodic orbit forms an open and
dense subset of it. In 2016, the first remarkable
result by Contreras appeared, providing a proof
of TPO Conjecture in the case for expanding
maps with respect to Lipchitz continuous func-
tions. In fact, when X is a compact mani-
fold, Yuan & Hunt have already conjectured in
1999 that this is true for Axiom A diffeomor-
phisms or expanding maps with respect to Lip-
chitz continuous functions. Recently, a proof
including Anosov diffeomorphisms appeared in
arXiv, but it seems that Axiom A diffeomor-
phisms case is still open. I have considered the
case for nonsingular Axiom A endomorphisms,

including the above case.
B. FEKG
1. S. Hayashi: “A forward Ergodic Closing
Lemma and the Entropy Conjecture for
nonsingular endomorphisms away from

tangencies", Discrete Contin. Dyn. Syst.
40 (2020) 2285-2313.

. S. Hayashi:

to "A forward Ergodic Closing Lemma

“Erratum and Addendum

and the Entropy Conjecture for nonsin-
gular endomorphisms away from tangen-
cies" (Volume 40, Number 4, 2020, 2285-
2313)", Discrete Contin. Dyn. Syst. 42
(2022) 2433-2437.

C. MEEFEH

1. On the TPO conjecture for nonsingular
C'! endomorphisms, RIMS HI%44 Th
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Our goal is to understand macroscopic phe-
nomena using the microscopic laws of quan-
tum mechanics. While statistical mechanics
has provided a well-established framework for
describing macroscopic equilibrium phenomena
based on microscopic principles, the description
of nonequilibrium states—including the identi-
fication of macroscopic physical variables that
characterize them—remains an open problem.
Recent developments in statistical mechanics
have revealed that in integrable models, the
presence of an extensive number of conserved
quantities restricts the relaxation process, pre-
venting thermalization and instead leading to
relaxation into a nonequilibrium steady state

(NESS). Although a general method for de-

scribing macroscopic phenomena in NESS from



microscopic laws has yet to be established, in-
tegrable models allow for the analytical deter-
mination of microscopic information. Our re-
search aims to elucidate the universal proper-
ties of integrable models in NESS and their dy-
namical characteristics, focusing on the follow-

ing research topics:

1. Description of Nonequilibrium
Steady States in Quantum Inte-
grable Systems Using Quasi-Local
Conserved Quantities
In general, isolated quantum systems
relax from a nonequilibrium state into
thermal equilibrium. However, quan-
tum integrable systems instead relax into
steady states that differ from thermal
equilibrium. This phenomenon arises
because the relaxation process is con-
strained by the large number of con-
served quantities inherent to integrable
systems. While macroscopic phenomena
are typically characterized by extensive
local observables, it is known that certain
conserved quantities in integrable sys-
tems, despite being nonlocal, exhibit ex-
tensivity and contribute to the relaxation
process. In the case of the anisotropic
Heisenberg spin chain, a representative
example of quantum integrable systems,
we have demonstrated that some of these
nonlocal observables possess a certain
degree of quasi-locality and that their
NESS can be described by a linearly in-
dependent set of quasi-local conserved
quantities.

2. Construction of Quantum Models
with Quantum Many-Body Scars
The relaxation of quantum systems to-
ward thermal equilibrium is explained by
the concept of typicality, which states
that the energy eigenstates of a quan-
tum system are macroscopically indistin-
guishable from the thermal equilibrium

state. However, the presence of energy
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eigenstates that violate typicality could
prevent thermalization, with quantum
integrable systems being a prime exam-
ple. Recent studies have shown that even
in quantum systems that thermalize, ex-
ceptional energy eigenstates that violate
typicality can exist, known as quantum
many-body scars (QMBS). QMBS are
believed to emerge when the Hamilto-
nian, which acts as the energy operator
on a complex Hilbert space, possesses
an invariant subspace whose dimension
approaches zero in the thermodynamic
limit. Interestingly, many QMBS are ex-
actly solvable energy eigenstates within
non-integrable quantum systems. In
known examples, QMBS have been con-
structed as free quasi-particle excita-
tions within Hamiltonians possessing rel-
atively small invariant subspaces. We
have extended this by constructing quan-
tum systems in which interacting quasi-

particle excitations appear as QMBS.

. Construction of Isolated and Open

Quantum Systems with Partial In-
tegrability

By focusing on the fact that exactly
solvable QMBS emerge as elements of
the Hamiltonian’ s invariant subspace,
it is possible to embed an integrable
model within a larger Hilbert space if the
Hamiltonian induces a fragmentation of
the Hilbert space into multiple invariant
subspaces. We have proposed a mech-
anism for such Hilbert space fragmen-
tation and constructed partially inte-
grable quantum systems. Furthermore,
we have extended this concept to open
quantum systems, which can be inter-
preted as the time evolution of a non-
Hermitian Hamiltonian, and proposed
a method for constructing open quan-
tum systems where eigenmodes, includ-

ing steady states, can be analytically



solved.

B. FEKam X
1. C. Matsui and N. Tsuji : “Boundary dis-

sipative spin chains with partial solvabil-
ity inherited from system Hamiltonians",
Phys. Rev. B 110 (2024) 224306.

. C. Matsui :

spaces of non-integrable spin chains with

“Exactly solvable sub-

boundaries and quasiparticle interac-
tions", Phys. Rev. B 109 (2024) 104307.
. C. Matsui and N. Tsuji :
states of the impurity-doped XXZ spin

“Exact steady

chain coupled to dissipators", J. Stat.

Mech. Theor. Exp. 2024 (2024)
033105.
. C. Matsui : “Nonequilibrium physics

in integrable systems and spin-flip non-
invariant conserved quantities', J. Phys.
A: Math. Theor. 53 (2020) 134001.

C. OsEFER
1. “Weak ergodicity breaking with embed-

ded integrability", Exact Solutions in
Quantum Information: Entanglement,
Topology, and Quantum Circuits, BIRS
(Canada), 2025 4 2 H.

. “Quantum thermalization and solvabil-
ity", Seoul-Tokyo Conference in Math-
ematics 2024, KIAS (Korea), 2024 4F
11 4.

. “A wvariety of partially solvable mod-
els: From closed spin chains to open
spin chains", Mathematical Physics for
Quantum Science, Zhejiang University
(China), 2024 4 11 H.

. “A variety of partially solvable models:
From closed spin chains to open spin
chains", Focus Week on Non-equilibrium
Quantum Dynamics, IPMU (Japan),
2024 9 H.

. “Partially solvable closed and open quan-
tum systems', Recent developments in
Kardar-Parisi-Zhang universality, YITP

(Japan), 2024 4 9 H.
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. “A variety of partially solvable models:

From closed spin chains to open spin
chains", Mathematics and Physics of In-
tegrability, MATRIX (Australia), 2024
FETH.

. “Partial solvability and related physical

phenomena'", ANZAMP Meetings 2024,
The Hotel Mountain Heritage (Aus-
tralia), 2024 4£ 2 A.

. “Exact steady state of the impurity-

doped XXZ spin chain coupled to dis-
sipators", Workshop on exactly solv-
able models of open quantum systems,
Steklov Mathematical Institute (Russia),
20239 H.

“Exactly solvable subspaces of spin-1
chains with boundaries and quasiparticle
interactions", 10th Bologna Workshop on
Conformal Field Theory and Integrable
Models, University of Bologna (Italy),
2023 9 H.
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I have been working on various mathematical
aspects of two-dimensional conformal field the-
ories. Currently, I am mainly working on sym-
metries of vertex operator algebras (VOAS).

As the VOAs associated with positive-definite
even lattices are the most fundamental exam-
ples of VOAs, constructions of such lattices in-

deed hold an important position in the study

of the symmetries of VOAs. We note that lat-
tices that are not positive-definite also play im-
portant roles in the studies of the Moonshine
related to the Monster simple group.

This year, I continued our investigation of con-
structions of positive-definite lattices jointly
with Prof H. Shimakura (Fukuoka University).
We then proceeded further to lattices that are
not necessarily positive-definite and their ap-
plications to Lie algebras and vertex operator
algebras. In addition, I continued a joint work
of writing an introductory book on basic theo-

ries of vertex algebras in Japanese.
B. &KX
1. Atsushi Matsuo: “Lectures on vertex al-
gebras”. London Math. Soc. Lecture Note

Ser., 487, Cambridge University Press,
London, 2024.

C. HEAFER

1. “Introduction to vertex algebras and ver-
tex operator algebras”, Minicourse for
Graphs and Groups, Geometries and
GAP (G2G2) Summer School — Exter-
nal Satellite Conference of the 8th Euro-
pean Congress of Mathematics. Rogla,
Slovenia, June 2021. (10 lectures deliv-

ered online from Tokyo.)
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I am interested in the local Langlands cor-
respondence, which parametrizes irreducible
smooth representations of a p-adic reductive
More

specifically, I am mainly working on the prob-

group by local Galois representations.

lem relating the /-adic étale cohomology of the
Rapoport-Zink spaces and the local Langlands
correspondence.

By last year, I had already obtained the fol-
lowing result: if Arthur’s L-parameter of an
irreducible supercuspidal representation m of
Sps(Qp) satisfies the condition being of Ga-
type, then the local Langlands correspondence
for 7 by Fargues—Scholze coincides with that by
Arthur. This year I extended this result to the
inner form of Spg(Q,). In the inner form case,
we compare Kaletha’s local Langlands corre-
spondence and that of Fargues—Scholze, instead
of Arthur’s. I also considered the problem of
how many L-parameters of Ga-type there are,
and obtained a complete classification when p

is greater than 3 and the depth of L-parameters
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are m/6, where m is a positive integer prime to
6.

I completed a book on the Langlands corre-
spondence. I also published another book on

modular curves.
B. FEXKHX
1. Y. Mieda :
l-adic cohomology of Rapoport—Zink
tower for GSp(4)”, Mathematische An-
nalen 385 (2023), 131-192.
. Y. Mieda : “On the formal degree conjec-

“Lefschetz trace formula and

ture for simple supercuspidal represen-

tations”, Mathematical Research Letters
8 (2021), 1227-1242.

. Y. Mieda :

rameters of conjugate self-dual represen-

tations of GL(n) and the local Jacquet—

“Parity of the Langlands pa-

Langlands correspondence”, Journal of

the Institute of Mathematics of Jussieu
9 (2020), 2017-2043.

. Y. Mieda :

of Rapoport—Zink spaces”, International

“On irreducible components

Mathematics Research Notices, Volume
2020, 2361-2407.
. N. Imai and Y. Mieda :

good reduction loci of Shimura vari-

“Potentially
eties”, Tunisian Journal of Mathematics
2 (2020), 399-454.

C. HEAFER

1. On vanishing of the supercuspidal part of

the ¢-adic cohomology of local Shimura

varieties, 2025 Lyon-Tokyo conference in

Number Theory and Arithmetic Geome-

try, ENS de Lyon, 2025 4£ 3 H 26 H.

. Local Langlands correspondence and p-
adic geometry, 25 20 [EEL - fFAT - 2fm]E
I, BREKRY, 202542 H 12 H.

. On Fargues—Scholze local Langlands cor-
respondence for some supercuspidal rep-
resentations of Sp(6) and its inner form,
Arithmetic Geometry, Algebraic Geome-
try and Analytic Geometry —celebrating

Kazuhiro Fujiwara’s 60th birthday, &



KR, 20244E 7 H 5 H.

. On Fargues—Scholze local Langlands cor-
respondence for some supercuspidal rep-
resentations of Sp(6), The fifth Japan-
Taiwan Number theory conference, [E 37
ARMOR Y, 2023 48 H 24 H.

. On Fargues—Scholze local Langlands cor-
respondence for some supercuspidal rep-
resentations of Sp(6), Satellite Confer-

ence in Number Theory of International

Congress of Basic Science, Morning-

side Center of Mathematics, Chinese
Academy of Sciences, 2023 £ 7 A 13 H.

. On supercuspidal part of the ¢-adic coho-
mology of the Rapoport—Zink space for
GSp(4), The 2022 Pacific Rim Mathe-
matical Association Congress, /N> 7 —
N—, 2022 F 12 H.

. On supercuspidal part of the f-adic co-
homology of the Rapoport—Zink space
for GSp(4), 30eradecaen: 30e Rencontres
arithmétiques de Caen, Université Caen
Normandie, 2022 5 5 A.

. GSp(4) ® Rapoport—Zink ZEf D ¢ 2

RER Y —DBREITICTOWT, W
BEGH Y 7 OE 2021, =HEKZE, 2021
F£12 H.

. JAPF Langlands xJ)t & p #ER ), KR
AR, B TERY, 2021411 H.

10. Local Saito-Kurokawa A-packets and

l-adic cohomology of Rapoport—Zink

tower for GSp(4), The Eighth Pacific

ucC

Rim Conference in Mathematics,
Berkeley (4> 54 ), 2020 4 8 H.
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Parametrization of supercuspidal repre-

sentations of depth zero for some simple
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adjoint groups

2. (&t) B #RES (FUKAYAMA Takuro):
The number of cuspidal representations
over a function field and its behavior un-

der base changes
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This year, I worked on (a) Quantitative ho-
mogenization theory for Hamilton-Jacobi equa-
tions, (b) Quenching phenomenon for forced
mean curvature flow, (c) A level-set method for
a mean curvature flow with a prescribed bound-
ary, (d) A representation formula for viscos-
ity solutions of nonlocal Hamilton-Jacobi equa-
tions and applications.

B. &KX

1. Y. Han, W. Jing, H. Mitake, H. V.
Tran, Quantitative homogenization of
state-constraint Hamilton—Jacobi equa-
tions on perforated domains and appli-
cations, Arch. Ration. Mech. Anal. 249
(2025), no. 2, Paper No. 18.

2. H. Mitake, Y. Oka, H. V. Tran, Quench-
ing for axisymmetric hypersurfaces un-
der forced mean curvature flows, Non-
linearity 38 (2025), no. 1, Paper No.
015010, 15 pp.

3. X. Bian, Y. Giga, H. Mitake, Distance
comparison for curve shortening flow
with a prescribed boundary, Advances in
Mathematical Sciences and Applications,
Vol. 34, No. 1 (2025), 101-113.

4. H. Mitake, C. Mooney, H. V. Tran,
J. Xin, Y. Yu, Bifurcation of homoge-
nization and nonhomogenization of the
curvature G-equation with shear flows,
Math. Ann. 391 (2025), no. 2, 3077—
3111.

5. X. Bian, Y. Giga, H. Mitake, A level-set
method for a mean curvature flow with
a prescribed boundary, Adv. Differen-
tial Equations 30 (2025), no. 1-2, 1-34.
https://doi.org/10.57262/ade030-0102-1

6. T. Kagaya, Q. Liu, H. Mitake, A repre-
sentation formula for viscosity solutions
of nonlocal Hamilton-Jacobi equations
and applications, STAM J. Math. Anal.
56 (2024), no. 5, 5807-5839.

7. H. Mitake, S. Sato: “On the rate of
convergence in homogenization of time-

fractional Hamilton-Jacobi equations”,
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10.

NoDEA Nonlinear Differential Equations
Appl. 30 (2023) 30:68.

. T. Kagaya, Q. Liu, H. Mitake: “Qua-

siconvexity preserving property for fully
nonlinear nonlocal parabolic equations”,
NoDEA Nonlinear Differential Equations
Appl. 30 (2023), no. 1, Paper No. 13,

28 pp.

. J. Jang, D. Kwon, H. Mitake, H. V.

Tran: “Level-set forced mean curvature
flow with the Neumann boundary con-
dition”, J. Math. Pures Appl. (9) 168
(2022), 143-167.

D. A. Gomes, H. Mitake, H. V. Tran:
“The large time profile for Hamilton-
Jacobi-Bellman equations”, Math. Ann.
384 (2022), no. 3-4, 1409-1459.

C. MEHFER
1.

H. Mitake, On asymptotic growth rate
of solutions to level-set equations for
spiral motions, 2024/4/8, Workshop on
Nonlinear Partial Differential Equations,

Taipei.

. H. Mitake, On asymptotic growth rate

of solutions to level-set forced mean
curvature flows with evolving spirals,
2024/6/4, The 81st Fujihara seminar, =
o,

. H. Mitake, 5HEEENCH N 5 5 H (LR,

2024/7/18, AL AR E TR EEGRIA D
B, AR

. H. Mitake, Quantitative homogeniza-

tion of state-constraint Hamilton—Jacobi
equations on perforated domains and ap-
plications, 2024/9/27, Geometric PDE
and Applied Analysis Seminar, OIST.

. H. Mitake, Quantitative homogeniza-

tion of state-constraint Hamilton—Jacobi
equations on perforated domains and ap-
plications, 2024/10/10, The China-Japan
conference on nonlinear elliptic and
parabolic equation, Chern institute of

Mathematics.
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The exponential family of distributions pos-
sesses many desirable properties such as ease
of computation of maximum likelihood estima-
tors and the existence of conjugate prior distri-
butions, making it a significant research topic
in information geometry.

Many important families of distributions in
statistics, such as the normal distribution fam-
ily, gamma distribution family, Fisher-Bingham
distribution family, and Wishart distribution
family, are subclasses of the exponential fam-
ily of distributions.

Traditional research in this field has been con-
ducted from two perspectives: covering the en-
tire exponential family of distributions with
general theories and exploring interesting prop-
erties specific to individual important distribu-
tion families. Moreover, distribution families
with designated names have historically been
discovered empirically based on their statisti-
cal utility.

On the other hand, according to information
geometry, each exponential family of distribu-
tions corresponds to a space called a statisti-
cal manifold. Furthermore, as commonly used
and named "good" distribution families are as-
sociated with "high symmetry" statistical man-
ifolds. Here, "high symmetry" refers more pre-
cisely to either (1) a tensor called the Hessian
sectional curvature being constant, or (2) the
sample space being expressible in the form of

a homogeneous space G/H of a Lie group, and



furthermore, the distribution family on it can
be geometrically formulated to allow the action
of the Lie group G.

Therefore, my research direction involves sys-
tematically enumerating statistical manifolds
with high symmetry and seeking corresponding
exponential families of distributions. This has
allowed the construction of distribution fami-
lies with high symmetry that were previously
unknown.

In future research, I hope to explain the desir-
able properties of individual distribution fami-
lies based on the properties of representations
of Lie groups.

B. FEK

1. K. Koichi and T. Yoshino: “On a method
to construct exponential families by rep-
resentation theory”. Geom. Sci. Info. 4
(2019), 147-156.

2. K. Koichi and T. Yoshino: “Harmonic
exponential families on homogeneous
spaces”, Inf. Geom. 4 (2021) no.1, 215
243.

3. K. Koichi and T. Yoshino: “An exponen-
tial family on the upper half plane and its
conjugate prior”; Springer Proc. Math.
Stat. 361 Springer, Cham (2021), 84-95.

4. K. Koichi and T. Yoshino: “A method to
construct exponential families by repre-
sentation theory”, Inf. Geom. 5 (2022),
no. 2, 493-510.

5. K. Koichi and T. Yoshino: “A g-analogue
of the family of Poincaré distributions
on the upper half plane”, Lecture Notes
in Comput. Sci., 14071 Springer, Cham,
(2023), 167-175.
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. Development of mathematics

teaching materials using lecture
videos

I am developing lecture videos for use in
active learning. This year, I continued
to work on the "Improving the efficiency
of mathematics and mathematical sci-
ence education" project, and created
on-demand lecture videos for the mas-
ter’s and undergraduate courses using

camerawork and editing methods that I
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have developed using our knowledge of
Instructional Design, with on-demand
viewing in mind.

2. Development of a remote lecture
system
In order to support hybrid lectures for
mathematics, I am developing a system
for broadcasting and recording lectures
using a blackboard. This year, I devel-
oped a system for broadcasting simulta-
neously using multiple methods (Zoom,
YouTube Live, etc.) in preparation for
problems during broadcasting.

3. Research and study on preserva-
tion, management, and publication
of materials related to mathematics
I am digitizing audio tapes of lectures
given at "International Conference on Al-
gebraic Number Theory (1955)", "Inter-
national Conference on Functional Anal-
ysis (1969)", and "International Confer-
ence on Manifold Theory (1973)", and
am studying ways to preserve them for
long-term use for educational and re-
search purposes. This year, I continued
to cataloge the audio data for release to

the public.

JAF MEZ (KIYONO Kazuhiko)

A. TR
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DHEBIIGEEE HWTHE Lz, R, 2K
WA U ET O L %12, Dirac fEAZR O
(ERL T2 BFOIRBICZ > TWwd) D
HIAZZ BRI DWTE X Tz,

By using the finite-dimensional approximation

of the Seiberg-Witten map I tried to obtain con-



ditions for the locally linear finite group action

on a 4-dimensional manifold not to be smooth.

In particular, I considered the nontrivial com-

ponents of the index of Dirac-operator, which

is a virtual representation of the group acting
on the manifold, in case of spin.
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I have been trying to have a better understand-
ing of various topological invariants associated
with topological field theories from the view-
point of "Bo-kuukan'. For that purpose, I have
been studying the structure of the semi-infinite
equivariant cohomology and “the semi-infinite
equivariant K group” of the loop space of a
symplectic manifold. In the last few years, I
found that there exists a natural action of dif-
ference operators on the equivariant K group of
the loop space of a symplectic manifold, and I
obtained the corresponding difference equation
and its solutions in the case of a toric mani-
fold and its complete intersection. As a result,
I found that the difference equation and its so-
lution so obtained are a kind of "g-analogue" of
the differential equation and its solutions asso-
ciated with their quantum cohomology. Using
my formulation, the same consideration seems
to be possible also in the case of the equivariant
elliptic cohomology, and I have been studying
to clarify what kind of structures we obtain in

this case.
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With the aim of wuniform treatment of
multiplicity-free representations of Lie groups,
T. Kobayashi introduced the theory of visible
Motivated by
this theory he introduced the following conjec-
ture (2011): ‘Let (G, H) be a real reductive
Then the restriction of the

actions on complex manifolds.

symmetric pair.
completion of A4(\)-modules with g of symmet-
ric type to H is multiplicity-free for sufficiently
negative unitary characters A This conjecture
was proved by Kobayashi when (G, L) is a Her-
mitian symmetric pair, where L is the real form
of the Levi part of q. This year I have found

that his conjecture holds true in general (B.1).
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B. &KX
1. Yuichiro Tanaka, Multiplicity-freeness
property of the restriction of A4(\) and
visible actions on spherical flag varieties
for symmetric pairs, preprint.

. Yuichiro Tanaka, A note on multiplicity-
freeness property of cohomology spaces,
Symmetry in Geometry and Analy-
sis - Festschrift in honor of Toshiyuki
Kobayashi, M. Pevzner and H. Sekiguchi
eds., Progr. Math. 357, 2025, pp 533—
564.

. Yuichiro Tanaka, A Cartan decomposi-
tion for Gelfand pairs and induction of
spherical functions, J. Math. Soc. Japan
74(4), (2022) 1219-1243.

. Yuichiro Tanaka, Visible actions of com-
pact Lie groups on complex spherical
varieties, J. Differential Geom. 120(2),
(2022) 375-388.

. Yuichiro Tanaka, A Cartan decomposi-
tion for a reductive real spherical homo-
geneous space, Kyoto J. Math. 62(1),
(2022) 95-102.

. Yuichiro Tanaka, Double coset decompo-
sition for reductive absolutely spherical
pairs, Geometric and Harmonic Analy-
sis on Homogeneous Spaces and Appli-
cations, Springer Proceedings in Mathe-
matics & Statistics 366, 229-267, 2021.

C. MEagER

1. HA#E—RE, SN0 7 IAICE N 5
FEREE#0Z DWW T, Langlands and Har-
monic Analysis 2 9 [A], FEFK A FER,
2025 % 3 H 12 H.

2. Yuichiro Tanaka, On the multiplicity-
freeness property of cohomology spaces
and the visibility of group actions, Rep-
resentation Theory and Noncommuta-
tive Geometry, Workshop: Intertwining
operators and geometry, Institut Henri

Poincaré, France, January 24th 2025.
3. M E—ES, akEny —EELENEC



10.

. H A B,

DWW, 2024 FERB®HY —2 > a v 7,
D AR, BEUR, 2025 £ 1 A
12 H.

Ben-Zvi, Sakellaridis,
Venkatesh (2 & % #H%f Langlands X0 1%
DA/, Langlands and Harmonic Analy-
sis 2024 FH, FEEEE, 2024 £ 9 A 5
H.

. HHHE—ER, D. Ben-Zvi, Y. Sakellaridis,

and A. Venkatesh. Relative Langlands
duality. preprint, 2023 DOFEAN, Workshop
on "Actions of Reductive Groups and
Global Analysis, Zoom meeting, 2024 4F
8 H22H.

. Yuichiro Tanaka, On the multiplicity-

freeness property of cohomology spaces
and the visibility of group actions (Zoom
%) , Branching Problems for Repre-
sentations of Real, P-Adic and Adelic
Groups, University of British Columbia
Okanagan, Canada, July 8th 2024.

. AR RE—EE, P-A 2B D AT RIS

DWW, Langlands and Harmonic Analy-
sis (3 7 []), JL#ERZEALIRF v > %X,
2024 % 3 H 12 H.

. Yuichiro Tanaka, On the multiplicity-

freeness property of cohomology spaces,
7th  Tunisian-Japanese

Monastir, Tunisia, November 1st, 2023.

Conference,

. HHHE—ER, @ Y. Sakellaridis, Trans-

fer operators and Hankel transforms
between relative trace formulas (Adv.
Math. 394, 2022) @ Part I DFAE/, Work-
shop on “Actions of Reductive Groups
and Global Analysis”, Zoom meeting,
2023 £ 8 A 22 H.

M RE—ER, EEEED =2 FY v
WZOWT, HABSR 2023 FEFER, hR
KB TR, 2023 46 3 A 16 H.

1.

BRI A R (R - AR, B
B 23 2H): MAES - RREMRBUCRE 3 2
(AELH AR )
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- BUREREEGRECY (WA - RRAMRE. B
Bt 23 $H): RSy - ARRIREQCRE T 2 Y
(FER LA R)

- BORR AR (AR BERL 1 8):
FRAMRBOC B3 2 Y (BRI
%)

- BUR RS (AR BER 1)
FRAURBOC B 3 2 Y (FEE R0 RS
H7R)

. PEAK *#EAE#% (BEEART R PEAK
a— Z4ERR)

F. SMARSES — 2 R
1. RIMS #FEBE (NFRD) TR L FHA
fRAT DU A DD | FERRZLECE AT ST
fff, 2024 45 6 A 11 H~6 A 14 A

f

# =% (MASE Takafumi)

A. TFFEAE

1. 7R (REDTEX) OB Kz 5
Hy2FEEHRB L. MAELZHDEETRE
W2, FREARAX -V P O BRHORMEGHET 2
Halburd OFENPF SN TW23, ZHDEH X
NTWDREEDTERDGEDATH o772
T, EBMCEE LTS 5 1 2 RED B 72
bDTH?3 I ERTEDICE, HRERDOFIIG
U7 ORIV ETH 5 7.

WEAEE £ TR T, Halburd O FEE BT HE
ROBEIIEIRL, WL D0 D&M2 %
F2 AR LT, ZDFHETRE 2 KEH
BERbDTHZ I REHT A TETL
72 AEE, BIEEETOMETHL TV
{ODPDEMEDS B, e DEHNLGE D
HZ2D0%RFELHANT. ERICEBARN LR
RO 2TV, EEEEE T TN TERD -
7RO DA IR o /- 2 L 2R L 7.
2. Laurentification & FHIN 2 FEITDOWTHN
7z. Laurentification &, #1125 21X Laurent
2RO TEANDUEBEBERD L TH 2.
INETOMMIET, ELADMED 0 & co D
BROVWTRE, LLAEBITORA TV S48
JEX, 0% oo AT HRRRZR O XS 2T
KX LT, ED X5 RIEBEMERZER



Laurentification 73T & % D2, BAKE] % F.0012
N7z

3. XA F v LR REHEHE NAREAGIAD
B csmL, BRI R M - ZRkcm
R T o 7.

1. T studied a new method to rigorously com-
pute the exact degree of each iterate for lat-
tice equations (partial difference equations).
My strategy was to extend Halburd’s method,
which is a novel approach to computing the ex-
act degree of each iterate for mappings (ordi-
nary difference equations) from the singularity
structure, to lattice equations.

Last year, I provided a framework to ensure
that all the calculations of the lattice version
of Halburd’s method are accurate and rigor-
ous. This year, I studied what happens if we do
not assume one of the conditions I imposed on
lattice equations. In particular, I thoroughly
analyzed some concrete equations that do not
satisfy the condition and obtained the degree
of each iterate.

2.

speaking, is a procedure for transforming the

I studied Laurentification, which, roughly

dependent variables of a difference equation
into a system with the Laurent property.

This year, I studied cases where a difference
equation has three or more singular values. By
analyzing concrete equations, I studied which
transform of dependent variables we should
choose.

3. I participated in the Corporate Sponsored
Research Program “Mathematical Sciences for
Refrigerant Thermal Fluids” by Daikin Indus-
tries, Ltd., and conducted research aimed at
understanding and applying thermal fluid phe-

nomena in practical contexts.
B. FKGR L
1. A. Stokes, T. Mase, R. Willox, B. Gram-
maticos, Deautonomisation by Singular-
ity Confinement and Degree Growth,

Journal of Geometric Analysis 35 (2025):
65.
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. A. N. W. Hone, W. Kim, T. Mase, New
cluster algebras from old: integrability
beyond Zamolodchikov periodicity, Jour-
nal of Physics A: Mathematical and The-
oretical 57 (2024): 415201.

. T. Mase, A study on the domain inde-
pendence of the Laurent property, the
irreducibility and the coprimeness in lat-
tice equations, Open Communications
in Nonlinear Mathematical Physics 4
(2024): 79-113.

. R. Willox, T. Mase, A. Ramani, B.
Grammaticos, Singularities and growth
of higher order discrete equations, Open
Communications in Nonlinear Mathe-
matical Physics Special Issue 2 (2024):
46-64.

. R. Kamiya, M. Kanki, T. Mase, T. Tok-
ihiro, Coprimeness-preserving discrete
KdV type equation on an arbitrary di-
mensional lattice, Journal of Mathemat-
ical Physics 62 (2021): 102701.

. T. Mase, A. Nakamura, H. Sakai, Dis-
crete Hamiltonians of discrete Painlevé
equations, Annales de la Faculté des Sci-
ences de Toulouse 6 (2021): 1251-1264.

. Y. Nakamura, R. Sakamoto, T. Mase,
J. Nakagawa, Coordination sequences of
crystals are of quasi-polynomial type,
Acta Crystallographica Section A: Foun-
dations and Advances ATT7 (2021): 138-
148.

. R. Kamiya, M. Kanki, T. Mase, T. Tok-
ihiro, Algebraic entropy of a multi-term
recurrence of the Hietarinta-Viallet type,
RIMS Kokyiroku Bessatsu B78 (2020):
121-153.

C. HEEFER

1. RS, Exact calculation of degrees for
lattice equations: a singularity approach,
IR EN 72 & IR RN 2024, HRHRTF
N F v %R (1EH), 2024 £ 11 A.

2. T. Mase, Exact calculation of degrees



. T. Mase,

for lattice equations: a singularity ap-
proach, Discrete integrable systems: dif-
ference equations, cluster algebras and
probabilistic models, Bangalore (India),
October 2024.

- TSRS, BPANTR, )11 —, IR, F

FSER, FEAGE BRI T 2 Z 0O RE
M- AR, X4 F VHKT R 2 [RF
RREHRRD, RAFXVT¥ET 7/ 0 —-
4 ) R=Yarver&x— (KKR), 2023 4
09 H.

. T. Mase, Degree growth calculations for

lattice equations, International Confer-
ence on Symmetry and Integrability in
Difference Equations, Warsaw (Poland),
June 2023.

The Laurent property, ir-
reducibility and coprimeness of non-
integrable partial difference equations,
Pure maths colloquium talks, Canter-
bury (UK), February 2023.

.

1.

RIS+ o ) 22T, 2024 4R
JELLEH], BERATRATHLERE, PR =21
1 (21-24).

ROl + B L AR

2024 4T E A, B IR, B
Bl—¥ 148 (24-27).

. RN T (), 2024 LA

B2 A, BUARHE S T EE R,
MBI FEESE, 2024 R, HUIRIE (7
v—snaridrs g v IIHRAR), a-—
T4 =R,

AR BPEEERISE, 2023 £, SLE Y

B (7 —nay¥rTs 4 v IHRAE),
A—T 4 F—K—.

BRSO Y X —

1.

Wookyung KIM (AHEAFERIBFSLE - JSPS
postdoctoral fellow), 2024 4 11 A 24 H
~2026 £ 11 A 23 H.

IS S A O B A - & 2 VAL A 4
Ty b ¥—EtEOW]

Research theme: “Algebraic entropy cal-
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culation via Laurentification: a cluster

algebraic approach”



FHEHIE (Project Professors)

B# FHRF (ISHII Shihoko)
A. TR

REEHRIRICEN 2 R R A OFEF Z I L TV
%. FERACIEL BRAZBDIET 25, R
WA FEAT I A ZE (mld = let) DEOES
DB FMAE 7RI B W T TEE R
iz, 2o DA IIMEMOSE T
WY B T L HTE D HZ DRIUIFLRIK DRI
HIELRV., ZhEAVTEEBOAREROES
IO DR ZERDOEESOBFREHRN, IHE L
T O DR ERRDAE-DERITBWTHIZL
TWVWAHE (il 213 log discrepancies D HEERUIE,
mld % let @ ACC) B IEFEBOREF[ITOWVT
S TH I ERnT Ie R EIEL TV, HiE
KT 3XITCU T DI R LR & multi-ideals
DXz H LT log discrepancies DEEECME & lct
D ACC IZOWT ZDFENPHIKARES 5 Z L HVRE
NTW3 (ArXivi2410.15201). = AUSELE DR
B (ArXiv:2410.15282) % ffi o TEEXITE THA
REXh2 e FPHLTVS.

I am studying the singularities that arise on
algebraic varieties. A singularity is character-
ized by various invariants, and in particular, the
set of values of birational invariants (such as
the minimal log discrepancy (mld) and the log
canonical threshold (lct)) play essential roles in
the minimal model program. These invariants
are described using arc spaces, and their de-
scriptions are independent of the characteristic
of the base field.

Utilizing this fact, I am investigating the rela-
tionship between the sets of invariants in posi-
tive characteristic and characteristic zero. I an-
ticipate that properties of the set of invariants
in characteristic zero will also hold in positive
characteristic (for example, the discreteness of
log discrepancies and the ascending chain con-
dition (ACC) for mld and lct).

Currently, for a pair consisting of a non-singular
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variety and a multi-ideal, I have established this
discussion for the discreteness of log discrepan-
cies and the ACC of lct under the assumption
that the dimension is at most three (ArXiv:
2410.15291). T aim to extend these results to
arbitrary dimensions
result (ArXiv:2410.15282).

B. ¥EKi#mX

1. S. Ishii, “The minimal log discrepancies

by making use of recent

on a smooth surface in positive charac-
teristic”, Math. Zeitschrift, 297, (2021)
389-397.

. S. Ishii, “Singularities, the space of arcs
and applications to birational geome-
try”, Handbook of Geometry and Topol-
ogy of Singularities, IV, (2023) 161-210,
Springer.

. S. Ishii, “A bound of the number of
weighted blow-ups to compute the mini-
mal log discrepancy for smooth 3-folds,
Math. Proc.Cambridge Phil. Soc.,176,
(2024) 494-515.

C. HEE¥ER

1. Singularities in algebraic varieties, Con-
ference “Recent Advances in Mathemat-
ics and Applications”,Don Bosco Univer-
2021.10.28.

. A bridge between positive characteristic

sity, India,

and characteristic 0 in terms of an invari-

ant of singularities. Conference “Faces
of Singularity Theory”, CIRM, Luminy,
France, 2021.11.24.

. Liftings of ideals in positive characteris-
tic to characteristic 0, JAMI 2022:Higher
dimensional Algebraic Geometry, Johns
Hopkins University, USA,

2022.5.5.

Liftings of ideals in positive character-

Baltimore,

istic to characteristic 0, MSJ-SI sympo-



sium “Deepening and evolution of Sin-
gularity theory”, Workpia Yokohama,
2022.11.24.

. Comparisons of invariants of character-
istic 0 and characteristic p, International
Conference “Singularities and Algebraic
Geometry”, Univ. Khann Hoa, Nha
Trang, Vietnam, 2023.2.6.

. Singularities of Pairs in positive charac-
teristic and characteristic zero, Confer-
ence on 100 years of Noetherian Rings,
IAS Princeton, USA, 2023.6.21.

. Pairs of a smooth variety and an
ideal in positive characteristic, Interna-
tional Workshop on Birational Geome-
try, Nagoya Univ., 2023.10.11.

. On Vanishing of higher direct images of
the structure sheaf, International confer-
ence "Communicative Algebra and Sin-
gularity Theory", Osaka Metropolitan
University, 2024.9.12

. Introduction to arc space in singularity
theory, Five lectures in "School of Se-
lected topics in Arithmetic Algebraic Ge-
ometry", Institute of Mathematics, Viet-
nam Academy of Science and Technol-
ogy, Hanoi, Vietnam, 2024.11.1-11.5.

10. Lifting of ideals in positive characteris-

tic to those in characteristic zero, In-

ternational Symposium on Singularities
and Applications, TSIMF Sanya, China,

2024.12.10.

F. SAMITZES — B X
1. Organizer of “Mini workshop on singu-
larities —Various aspects of singularities”
University of Tokyo, 2023.3.30-31.

. Scientific committee of “Resolution of
singularities, valuation theory, and re-
lated topics”, UNAM Campus, Morelia,
Mexico, 2024. 8.5-9.

. Organizer of “Algebraicity and Tran-
scendence for Singular Differential Equa-

tions” Schlessinger Institute, Wien, Aus-
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tria, 2024. 10.7-18.

G
FhbE - RGE
it S PR 2024 4F
H. A1 s0e sy 2 —
1. Christopher Chiu (TU Eindhoven) vis-
ited University of Tokyo and gave a

2021 4

lecture “On arc fibers of morphisms of
schemes” on 2023.3.31. He stayed at the
university and discussed with Ishii for
2023.3.29-4.15 .

. Herwig Hauser (U. Vienna) visited Uni-
versity of Tokyo and gave a lecture “Al-
gebraicity in Geometry and Transcen-
dence” on 2023.3.30. He stayed at the
university and discussed with Ishii for
2023.3.29-4.15.

. Jean-Paul Brasselet (U. Marseille) vis-
ited University of Tokyo and gave a lec-
ture “Polar Varieties: History and In-
troduction” at Singularity Seminar held
in Nihon University on 2023.10.16. He
stayed at the University of Tokyo and
discussed with Ishii for 2023.10.9-10.18.

. Kenji Matsuki (Purdue University) vis-
ited University of Tokyo and discussed
with Ishii. He also gave a talk in the

Singularity Seminar organized by Ishii in

Nihon University. 2024. 6.23-25.

¥ 1T (KATSURA Toshiyuki)

A. RSB

BRI WT, K3 i, Enriques HHMHE, F5MHHH
M, Coble HiHE, 7 —~)LZEE{K, Calabi-Yau %
BRI Y DRFE R TR > TW0W 5. 7z, iR
AP EFESCBVWTHER S LTHVWS R
% Jacobi ZHk{ED Richelot isogeny 12 % Hlk %
FroTWwa. €ffiliz & odLFEL e LT, Klein
A3 19 AT R U 7- B2 BUA LD quadratic line
complex DHEFHZ I 2 ITBWVWTHEHMEKL., £
ZICHN B R 2 ORE IR D Jacobi ZRRAD



p-rank IZRIEA & £ D X 5 1cxf)b3 % 5% B
5T L7z,

HOMRB#PER A Enriques HIFICEH N 3
nodal HIfROEIERMBTH 2 Z e I SHhTW
208, MEEUK D&, nodal HIFRD 23 con-
figulation 1%, M ZIC X > T7 EEHEICHEHEX
n, ThzhoLE0HCFEHOMEL €Y 2
FSABBPREINTWS. EE 2 ORI A
L@ Enriques #i[H 1%, Bombieri-Mumford 12 &
5 MR TR & L7z X 5 1T singular, classi-
cal, supersingular ® 3 DX, BOIEL L
BELRLIHEEET 5. £i#2, G. Martin &
DOHEFHET, HH 2 OFRE AR Z R
Enriques BHH @ nodal BifRD configuration &,
singular Enriques (& 3 f#i%H, classical Enriques
% 8 f%H, supersingular Enriques (& 5 fE5HIZ 7
FINd WO RRZE, ZAZFhogEICH
cCRBHEOMIE R 5 2 /2. singular Enriques H
M@ configuration @ 3 FHIFEHRZEA L THN
% configulation 122 T & N %23, classical &
supersingular DFE X, £ ZIZHN 5 VII B oD
configuration IZERBA L THNAZ D LR T
ThHDH, ZOM®D configuration F2TH D
HDTH5. £/, M. Schuett ¥ ODIFIFFET, H
CRBEBEOMEIX ZNLSMNIFEL RN 8, &
HDEY 274 ¥ Enriques surface D J5FER
DIFHEE 2 E L 7-.

52 o FRR A CRAEE Z£8D Coble #iHIIZD
W, &k & OHFERFZET, nodal HifRD 72
3 configulation & WT 7 BBEICHETE 3 Z
& ZFEH L 72,

supersingular K3 i O HEAFNE (Zariski ) @
e, M 3 oHCAEZET 2 7 —~ULHIH
DT DOWTIE M. Schuett & OHEFBFFETL
oD DRERE G5 2 7.

Richelot isogeny DWW T, & EEE L O HFHT
75T, FEEL 2 @ superspecial BIFRD 723 isogeny
757D edge DIEMERBZFHEL, 2077 7D
EERFRALIC U, i, BEN 3 LGS
1% Richelot isogeny H353fi# 3 2 K 2 N7z

The subjects of my research are K3 surfaces,
Enriques surfaces, elliptic surfaces, Coble sur-

faces, abelian varieties and Calabi-Yau varieties

119

in positive characteristic. Lately, I also study
the structure of Richelot isogenies of algebraic
curves which are used in the theory of post
quantum crypto-system. As results of the cur-
rent year, I examined the theory of quadratic
line complex over the complex number field
which was found by Klein in the 19th century.
I made a theory of quadratic line complex in
characteristic 2 jointly with S. Kondo, and we
made clear the relations between the alternat-
ing form and the p-rank of Jacobian varieties of
curves of genus 2 which appear in the theory.
I've been studying Enriques surfaces in charac-
teristic 2. Over the complex number field En-
riques surfaces with finite automorphism group
contain a finite number of nodal curves and S.
Kondo classified these surfaces into 7 classes,
using configurations of nodal curves. In posi-
tive characteristic, the number of nodal curves
which are containd in an Enriques surface with
finite automorphism group is also finite, but
the situation of their configurations is different.
In particular, in charactersitic 2, Bombieri and
Mumford showed that Enriques surfaces are di-
vided into 3 classes, i.e., singular, classical and
supersingular ones. As a joint work with S.
Kondo and G. Martin, we showed that the con-
figurations of nodal curves of Enriques surfaces
with finite automorphism group in characteris-
tic 2 are given as follows: 3 types for singular
Enriques surfaces, 8 types for classical Enriques
surfaces and 5 types for supersingular Enriques
surfaces. We also gave the structures of finite
automorphism groups. It is worth noticing that
all three types for singular Enriques surfaces
appear in charactersitic 0, but that the type
which appears in characteristic 0 for other cases
is only type VII. I also determined the num-
bers of moduli and the standard forms of En-
riques surfaces with quasi-elliptic fibration in
each class as a joint-work with M. Schuett.

I also classified Coble surfaces with finite auto-
morphism group in characteristic 2 by a joint-

work with S. Kondo.



Jointly with S. Schuett, I studied the unira-
tionality of K3 surfaces and the structure of
abelian surfaces with automorphism of order 3,
and gave some results.

As a joint-work with K. Takashima, we calcu-
lated the number of Richelot isogenies for su-
perspecial curves of genus 2, and made clear the
structure of their isogeny graphs. we also ex-
amined the structure of decomposed Richelot
isogenies for the Jacobians of curves of genus
greater than or equal to 3.

B. &KL

1. T.Katsura and M. Schuett: “Nor-
mal forms for quasi-elliptic Enriques
surfaces and applications”, Epijour-
nal de Géométrie Algébrique, Vol-
ume 8 (2024), Article No. 8, 1-32.
doi.org/10.46298 /epiga.2024.11410.

2. T.Katsura and K. Takashima: “Decom-
posed Richelot isogenies of Jacobian vari-
eties of hyperelliptic curves and general-
ized Howe curves”, Commentarii Math-
ematici Universitatis Sancti Pauli, 72
(2024), 3-17.

3. T. Katsura and S. Kondo: “Coble
surfaces in characteristic 2”7, J. Math.
Soc. Japan, 75 (2023), 1287-1337. doi:
10.2969/jmsj /87568756

4. 0 AT FEMdhE, SRR, A REE,
2022 4

5. T. Katsura: “Decomposed  Rich-
elot  isogenies of Jacobian  vari-
eties of curves of genus 37, J.
Algebra., 588  (2021), 129-147.
doi.org/10.1016/j.jalgebra.2021.08.020

6. T. Katsura and N. Saito: “On
multicanonical  systems of  quasi-
elliptic surfaces”, J. Math. Soc.
Japan, 73(4) (2021), 1253-1261. doi:
10.2969/jmsj /85058505

7. T. Katsura and M. Schuett: “K3 sur-
faces with 9 cusps in characteristic p”,
J. Pure and Applied Algebra,225 (2021),
doi.org/10.1016/j.jpaa.2020.106558.

120

8.

10.

T. Katsura and M. Schuett: “Zariski
K3 surfaces, Zariski K3 surfaces”,
Rev. Mat. Iberoam, FEur. Math.
Soc., 36 no.3 (2020), 869—894, DOI
10.4171/RMI/1152.

. T. Katsura and K. Takashima: “Count-

ing Richelot isogenies between super-
special abelian surfaces”, in “Proceed-
ings of the Fourteenth Algorithmic Num-
ber Theory Symposium (ANTS-XIV)”
(edited by Steven Galbraith), Open
Book Series 4, Mathematical Sciences
Publishers, Berkeley, 2020, 283-300.
DOI 10.2140/0bs.2020.4.283

T. Katsura, S. Kondo and G. Mar-
tin: “On classification of Enriques sur-
faces with finite automorphism group in
characteristic 2”7, Algebraic Geometry 7
(4) (2020), 390—459, doi:10.14231/AG-
2020-012.

C. HEEFER

1.

Kummer surfaces and quadric line com-
plexes (in characteristic 2), Workshop on
Algebraic Geometry in Busan, La Valse
Hotel Busan, Korea, May 15, 2024; 5{#}
REERDRFEATITSERT, 2024 4£ 11 H 7 H.

. Enriques surfaces with finite automor-

phism group in characteristic 2, National
Taiwan Univ., Taipei, Taiwan, Dec. 5,
2024.

. IEE# @ K3 #iH, Encounter with Math-

ematics, FRKE, 2023 4 6 A 10 H,

. On the classification of Enriques surfaces

with finite automorphism group, Aspects
of Algebraic Geometry, Cetraro, Italy,
September 22, 2023; > v R
v I, FHE K, December 7, 2023.

. Kummer surfaces and quadric line com-

plexes, GBERBEMFET -2 > a v 7|
HASCRA G BEHERT, December 29,
2023; 55 19 [AREKL - fihT - o] Ft 3 F—,
BBV E K2, February 16, 2024.

. On the moduli of quasi-elliptic Enriques



10.

surfaces in characteristic 2, K3 Surfaces,

Enriques surfaces, and Related Topics b

FER, AdiERY, 202343 A 20 H

- BB RBoEM, 52 O[> > RP Y

A, BRELTAR, 2022 48 12 A 17 H.

. Decomposed Richelot isogenies of curves

of genus 3, TFFEBIRHES X Z DS
DISH ] IR R, TUNKRE<R R - 747 -
A4 ¥ XA+ VISR [Zoom],2021 4 8 A
30 H.

. On the classification of Enriques surface

with finite automorphism group, Con-
ference on Theory and Applications of
Supersingular Curves and Supersingu-
lar Abelian Varieties, RIMS Conference
[Zoom], FHRKZEBOREMN SRR, Octo-
ber 13, 2020.

Counting Richelot isogenies of supersin-
gualr curves of genus 2, Seminar of Al-
gebraic Geometry in East Asia [Zoom],
October 9, 2020; WFEER THE 2 HREK
DX L Z DJEA 2024 , EFIFLAEREE,
2024 410 A 12 H.

F. MAFES — X

1.

2012 FE~2021 T FREHEBIERZESR
ERERFER

. 2016 £ 6 H~2025 £ 5 H HAB#ER

FRAME

3. 2016 FFE~2021 £ EEEHEELZE

. 2020 FREE HROEEIRIER ST 7 RN

AV —RBREE

. 2021 R HREEIRLRSER S WTSEBE ST

RBEERE IR 7 B4 Y —FRBR
%8

. 2022 R TIERAHAES - BIEENTSLRISE

HeHliZ R R %R

. 2023 R BRI ER S TSRS E

RBEER B 7 A4 Y —RBR
%H

H. #girooey 2 —

Gerard van der Geer (Amsterdam K%)
EHIM 0 2024 F 10 H 28 H—11 H 4 H
FETEHHKE 2024 11 A1 H

& 4 FJv : The cycle class of the supersinglar

locus

PO
L. TF5 - WSS P AmaA e 3
R BN

&& %— (GIGA Yoshikazu)

A, W7

IV BIIRRIE B R DT I, MRIRIE, TR+
D &S BERREERZ T TR EERIMZE -
THHETH D, EHCPERIC X 2 FHRLRZ
W RS ZE D HEOPSH TR Z 2 Z 2 id. fl
ZE BRP S ) 4 XD SR D L5 T
RIS 5 A THE IR 5, HRIRRIRIZLIR
DeBHTH %,

1./MAk-DLY - h—R—x ¥ — ! $E
B oZ R EEOMRICSN (Fifh) ©
FfieWwolzNny ofEEERL -T2
NF—2 LT, /M- TL Y- Hh—k—x
ANVF =ML HVWSLATWS, LaL,
B (WD oEX%¥n e URRMER
WKOWTE, 1 RILDEHBETE ZbhoT
WD o Fze ZAUIHERD L MM T
ALNBRVWEHTHEI»HTH2, 22T
ZI 7R VWS WREZEAT I LIck
D, FREMREZIEZ 25 Z L ZATREIC L 2,

2. 7V A& T4 IR WL TS
AL 725 &5 ihRRAERE 7 V24
T4 VBRI ATWS, 4027 Y
AR T A REFLEIRICOWT, #IHHMED
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Analysis of nonlinear nonequilibrium phenom-
ena is important not in natural sciences includ-
ing materials science, fluid mechanics but also
in industrial technology. Studying smoothing
effects due to diffusion or friction in the frame-
work of differential equations and variational
problems is a key to handling engineering prob-
lems, for example, reduction of noises from im-
ages. Here is explanation of our typical achieve-

ments.

1. Kobayashi-Warren-Carter energy: The
Kobayashi-Warren-Carter  energy is
widely used as an energy taking bulk
structure like crystalline direction of
each grain (crystal) into account in
researches on multi-grain problems in
materials science. However, its singular
limit as letting the thickness of an inter-
face (grain-boundary) to zero was not
known even in one-dimensional setting.
This is because conventional L' topology
misses such a limit. We are able to catch
the singular limit by introducing the

notion of graph-convergence.
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2. Crystalline curvature flow: A curvature

flow whose asymptotic equilibrium is a
convex polygon is called a crystalline cur-
vature flow. We study the fourth-order
crystalline surface diffusion flow when
initial data is the graph of a periodic
piecewise linear function. We obtain the
shape of the solution especially its speed.
We give examples a facet (a flat part)
splitting and vanishing. For a higher
dimensional crystalline mean curvature

flow, we publish a survey paper.

. Helmholtz decomposition: A decomposi-

tion of a vector field into a gradient of
a scalar function and a divergence free
field is called a Helmholtz decomposition.
When the domain where a vector field is
defined is a bounded domain, we give a
Helmholtz decomposition when the vec-
tor field belongs to some space of func-
tions of bounded mean oscillators. A key
issue is how to control the behavior of a

function near the boundary.

. Mathematical sciences for a thermal

fluid: We propose a simple model de-
scribing rupture of bubbly layer formed,
for example, in boiling process. Un-
der some conditions, we prove that
there exists a time-periodic solution. In
the meanwhile, the place where lig-
uid phase changes to vapor phase in
mono-directional steady flow in a pipe
is called a dryout point. Practically, it
is important to determine its location.
If we model this phenomenon as one-
dimensional incompressible flow in both
phases, the problem is reduced to the
one-dimensional stationary Stefan prob-
lem. We consider the case when the tem-
perature at the liquid-vapor interface is
given and the case when it is determined
by mass flux and thermodynamics. We
clarify in what way the location of the

dryout point changes depending on mass



flux and temperature at the inlet and
moreover derive a necessary and suffi-
cient condition for the existence of a dry-

out point.

B. #E&KX
1. M.-H. Giga and Y. Giga : “A basic guide

to uniqueness problems for evolution-
ary differential equations”, Birkhduser
(2023) x+155pp. (FEH)

. M.-H. Giga and Y. Giga : “Crystalline
surface diffusion flow for graph-like
curves”, Discrete Contin. Dyn. Syst. 43
(2023) 1436-1468.

. Y. Giga, and Z. Gu : “The Helmholtz de-
composition of a BMO type vector field
in general unbounded domains”, Adv.
Differential Equations 29 (2024) 389-
436.

. Y. Giga, J. Okamoto, K. Sakakibara and
M. Uesaka : “On a singular limit of the
Kobayashi-Warren-Carter energy”, Indi-
ana Univ. Math. J. 73 (2024) 1453-1491.
. T. Eto and Y. Giga : “On a minimiz-
ing movement scheme for mean curva-
ture flow with prescribed contact angle in
a curved domain and its computation”,
Ann. Mat. Pura Appl. (4) 203 (2024)
1195-1221.

. Y. Giga, A. Kubo, H. Kuroda, J.
Okamoto, K. Sakakibara and M. Ue-
saka : “Fractional time differential equa-
tions as a singular limit of the Kobayashi-
Warren-Carter system”, Proc. Roy. Soc.
Edinburgh Sect. A (2024) 1-37.

. R. Farwig and Y. Giga : “On square-in-
time integrability of the maximum norm
of a finite energy solution to the pla-
nar Navier-Stokes equations”, Algebra i
Analiz 36 (2024) 289-307.

. Y. Giga and Z. Gu : “On a dryout point
for a stationary incompressible thermal
fluid with phase transition in a pipe”,
ZAMM Z. Angew. Math. Mech. 104
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10.

(2024) 202400303, 24pp.

. X. Bian, Y. Giga and H. Mitake : “A

level-set method for a mean curvature
flow with a prescribed boundary”, Adv.
Differential Equations 30 (2025) 1-34.
Y. Giga and Y. Ueda : “On a diffusion
equation with rupture”, Differential In-
tegral Equations 38 (2025) 595-618.
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1 DRFBIZBIT S colored Temperley-Lieb-
Jones B D4t 2K D 72 322 1 Wess-Zumino-
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I investigated categorical representations of
path n-groupoid by constructing higher holon-
omy functors. Let G be a 2-Lie group and
P a trivial principal bundle over a manifold
M. There is a one-to-one correspondence be-
tween the 2-connections of P and the smooth 2-
functors from the path 2-groupoid P2 (M) to G.
I gave a universal form of 2-dimensional holon-
omy by means of double iterated integrals of
K.-T. Chen’s formal connection.

I showed that the set of morphisms of the col-
ored Temperley-Lieb-Jones category at roots of
unity is isomorphic to the space of conformal
blocks in the Wess-Zumino-Witten conformal
field theory. I described the braid group action
on these spaces and explain that the above iso-
morphism is equivariant and that the represen-
tations are unitary and irreducible. To prove
this I used an expression of the space of con-
formal blocks by multi-dimensional hypergeo-
metric integrals. This investigation leads us to
reveal a family of unitary and irreducible rep-

resentations of the braid groups contained in
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homological representations at roots of unity. I
studied a relationship between these represen-

tations and topological quantum computations.
B. KGR
1. T. Kohno :

erated integrals, Topology and Geome-

Higher holonomy and it-

try, A collection of papers dedicated to
Vladimir G. Turaev (ed. A. Papadopou-
los), European Mathematical Society
Press, (2021), 307-325.

. T. Kohno :

holonomy functors and iterated integrals,

Formal connections, higher

Topology and Its Applications, (2021),

https://doi.org/10.1016/j.topol.2021.107985.

. T. Kohno :

gory and the space of conformal blocks,

Temperley-Lieb-Jones cate-

"Essays in Geometry, Dedicated to Nor-
bert A> Campo" (ed. A. Papadopoulos),
European Mathematical Society Press,
(2023), 813-845.

. T. Kohno : Homological representations
of braid groups at roots of unity and
the space of conformal blocks, "Low Di-
mensional Topology and Number The-
ory" Springer Proceedings in Mathemat-
ics and Statistics, (2025), 111-132.
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1. Higher holonomy functors and iterated
integrals, Homotopy Theory Symposium
2020, online, November 2020.

. Quantum computation and homological
representations of braid groups, Work-
shop on "Computational Knot Theory"
KAIST (on line), Korea, June, 2021.
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. Temperley-Lieb-Jones category and the
space of conformal blocks, Low Di-
mensional Topology and Number The-
ory XIII, Kyushu University (on line),
March, 2022.

. Formal connections and the category of
braid cobordisms, Building-up Differen-
tial Homotopy Theory 2023 in Aizu, Aizu
University, March, 2023.

. Homotopy 2-groupoids of hyperplane ar-
rangements, Hyperplane arrangements
2023,
2023.
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2. Kyushu Journal of Mathematics, Editor.
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Editor.
4. Fast Asian Conference on Geometric
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We try to understand learning mechanisms of
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biological systems mathematically, and to ap-
ply them to a variety of problems in the field of
engineering. In particular, we focus on statis-
tical learning, which enables us to capture the
probabilistic structure inside a large amount of
data, and analyze dynamics and convergence
property of various learning algorithms. We are
also interested in generating mechanisms of bi-
ological signals such as EEG (electroencephalo-
gram), EMG (electromyogram), and voice, and
we study on signal processing methods suitable

for their analysis.

B. #&£imX
1. M. Kishi, S. Wakao, N. Murata, H.
Makino, K. Takeuchi, and M. Mat-

sushita: “Multi-Objective Topology Op-
timization of Synchronous Reluctance
Motors Using Autoencoder-estimated
Flux Barrier Shapes”, IEEJ Journal of
Industry Applications, 14(1) (2024) 12—
19.

. H. Hino, S. Akaho and N. Murata: “Ge-
ometry of EM and related iterative algo-
rithms”, Information Geometry, 7 (2023)
39-77.

. T. Sugiura and N. Murata: “Object em-
bedding using an information geometri-
cal perspective”, Information Geometry,
6 (2023) 435-462.

. H. Shigematsu, S. Wakao, N. Murata, H.
Makino, K. Takeuchi and M. Matsushita:
“Multi-Objective Topology Optimization
of Synchronous Reluctance Motor Us-
ing Response Surface Approximation De-
rived by Deep Learning”, IEEJ Transac-
tions on Electrical and Electronic Engi-
neering, 18(1) (2023) 120-128.

. R. Isshiki, R. Kawamata, S. Wakao and
N. Murata:

magnetic shield design by using den-

“Topology optimization in

sity method in combination with CNN”,
COMPEL, 41(6) (2022) 2109-2119.

. M. Nagayama, T. Aritake, H. Hino, T.
Kanda, T. Miyazaki, M. Yanagisawa,



S. Akaho and N. Murata:
cell assemblies by NMF-based clustering

“Detecting

from calcium imaging data”, Neural Net-
works, 149 (2022) 29-39.

. T. Aritake, H. Hino, S. Namiki, D.
Asanuma, K. Hirose and N. Murata:
“Fast and robust multiplane single-
molecule localization microscopy using a
deep neural network”, Neurocomputing,
451 (2021) 279-289.

. K. Oda, R. Kawamata, S. Wakao and
N. Murata: “Fast Multi-objective Op-
timization of Magnetic Shield Shape by
Combining Auto-Encoder and Level-set
Method”, TEEE Transactions on Mag-
netics, 57(7) (2021) 1-5.

. T. Aritake, H. Hino, S. Namiki, D.
Asanuma, K. Hirose and N. Murata:
“Single-molecule localization by voxel-
wise regression using convolutional neu-
ral network”, Results in Optics, 1 (2020)
100019.
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I mainly studied dynamic singularities in the
singular nonlinear diffusion equation. My main
results as follows.

(1) For a nonlinear integral equation with
anomalous diffusion, we show that the struc-
ture of solutions change depending on the non-
linearity. In particular, we found that there ap-
pear various critical exponents concerning the
existence and stability of singular steady states,
existence of time-global solutions, and the ex-
istence of radial steady states. This is a joint
work with Tatsuki Kawakami (Ryukoku Uni-
versity) and Jin Takahashi (Tokyo University
of Science).

(2) We have completed the study for the fast-
diffusion equation on the one-dimension space.
We proved the existence of a singular solu-
tion for the initial-value problem, and obtained
sufficient conditions for uniqueness. Next, we
studied the profile of solutions near the singu-
larity and showed that it depends on the speed
of a singular point. In the case where a singular

point retreats, we found that there appears a



burning core. When a singularity moves with a
constant speed, we proved the existence of trav-
eling solutions, and proved that they are glob-
ally asymptotically stable. Furthermore, when
the speed is in a bounded range, we proved
the existence of an entire solution which exists
for all time. This is a joint work with Marek
Fila (Comenius university) and Jin Takahashi
(Tokyo Institute of Technology).
B. K
1. M. Fila, Takahashi, E. Yanagida, So-
lutions with moving singularities for
a one-dimensional nonlinear diffusion
equation, Mathematische Annalen 390
(2024), 5383-5413
. H. Monobe, M. Shimojo

Yanagida, Behavior of solutions to the

and E.

logarithmic diffusion equation with a
logistic nonlinearity, SIAM J. Math.
Anal. 55 (2023), 2261-2287.

. M. Fila, P. Mackové, J. Takahashi, E.
Yanagida, Anisotropic and isotropic per-
sistent singularities of solutions of the
fast diffusion equation, Differential and
Integral Equations 35 (2022), 729-748.

. I. Okada and E. Yanagida, Probabilistic
approach to the heat equation with a dy-
namic Hardy-type potential, Stochastic
Process. Appl. 145 (2022), 204-225.

. H. Matsuzawa, H. Monobe, M. Shimojo
and E. Yanagida, Convergence to a trav-
eling wave in the logarithmic diffusion
equation with a bistable nonlinearity, In-
diana Univ. Math. J. 71 (2022), 125-151.

. M. Fujii, I. Okada and E. Yanagida, Iso-
lated singularities in the heat equation
behaving like fractional Brownian mo-
tion, J. Math. Anal. Appl. 504 (2021),
no. 1, Paper No. 125322, 19 pp.

. J.-L. Chern, G. Hwang, J. Takahashi and
E. Yanagida, On the evolution equation
with a dynamic Hardy-type potential, J.
Evol. Equ. 21 (2021), no. 2, 2141-2165.

8. M. Fila, J. King, J. Takahashi, E.
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Yanagida, Solutions with snaking singu-
larities for the fast diffusion equation,
Trans AMS 374 (2021), no. 12, 8775—
8792.
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Solutions with moving singularities for
a one-dimensional nonlinear diffusion
equation, International Conference on
Applied Mathematics, Tamkang Univer-
sity, 2023 4E 5 H.
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Solutions with moving singularities
for a one-dimensional nonlinear diffusion
equation, Euro-Japanese Conference on

Nonlinear Diffusions, Instituto de Cien-

cias Matematicas ICMAT, 2023 4 10 A.

. Traveling singular solutions of the fast
diffusion equation, Workshop on recent
developments in evolutionary equations
and related topics, National Taiwan Uni-
versity, 2023 £ 11 A.

. Traveling singular solutions of the fast
diffusion equation, 2024 Japan-Korea
Workshop on Nonlinear PDEs and Its
Applications, JRE K, 2024 F 1 A.

. On the heat equation with a moving
singular potential, MATRIX-RIMS Tan-
dem Workshop:
Differential Equations and Applications,
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My research field is inverse problems in mathe-
matical sciences and theory for time-fractional
differential equations. In particular, T am
studiyng determination of parameters such as
coefficients, nonhomogeneous terms in evolu-
tion equations and determination of shapes of
domains from overdetermining data. Moreover,
I study fractional diffusion equations compre-
hensively. I published 13 refereed journal arti-
cles after January 2024 ([1]-[13] in section B).
[1-3, 5, 8, 13] study the fundamental theory and
inverse problems for time fractional diffusion-
wave equations, while [4, 6, 7, 9-12] are con-
cerned with various inverse problems for partial

differential equations such as the Schrédinger

equation.
B. FEKam X
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mamoto, 'Logarithmic convexity of

non-symmetric time-fractional diffusion
equations", Math. Methods Appl. Sci. 48
(2025), no. 2, 2011-2021.

2. 0. Y. Imanuvilov, K. Ito, and M. Ya-
mamoto, "Inverse coefficient problems
for one-dimensional time-fractional diffu-

sion equations', Appl. Math. Lett. 160
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10.

. D. Jiang,

(2025), Paper No. 109351, 4 pp.

Z. Li and M. Yamamoto,
"Coercivity-based analysis and its ap-
plication to an inverse source prob-
lem for a subdiffusion equation with
time-dependent principal parts", Inverse
Problems 40 (2024), no. 12, Paper No.
125027, 15 pp.

. 0. Y. Imanuvilov and M. Yamamoto,

"Determination of a source term in
Schrodinger equation with data taken at
final moment of observation", Commun.
Anal. Comput. 2 (2024), no. 4, 316-342.

. S.-E. Chorfi, L. Maniar and M. Ya-

mamoto, "The backward problem for

time-fractional evolution equations’,
Appl. Anal. 103 (2024), no. 12, 2194-

2212.

. 0.Y. Imanuvilov, H. Liu and M. Ya-

mamoto, "Lipschitz stability for determi-
nation of states and inverse source prob-
lem for the mean field game equations",
Inverse Probl. Imaging 18 (2024), no. 4,
824-859.

. M. Cristofol and M. Yamamoto, "Inverse

stable reconstruction of 3 coefficients for
the heterogeneous Maxwell equations by
finite number of partial interior observa-
tions", Inverse Problems 40 (2024), no.
6, Paper No. 065014, 17 pp.

. M. Yamamoto, "Decay rates and initial

values for time-fractional diffusion-wave
equations", Ann. Acad. Rom. Sci. Ser.
Math. Appl. 16 (2024), no. 1, 77-97.

. F. Golgeleyen, 1. Golgeleyen, and M. Ya-

mamoto, "An inverse source problem for
the Schrodinger equation with variable
coefficients by data on flat subbound-
ary"', J. Math. Phys. 65 (2024), no. 5,
Paper No. 051509, 12 pp.

O. Y. Imanuvilov and M. Yamamoto,
"Inverse parabolic problem with initial
data by a single measurement", Inverse
Probl. Imaging 18 (2024), no. 3, 657-671.
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12.

13.

14.

15.

16.

17.

18.

19.

. P. Cannarsa, A. Doubova and M. Ya-
mamoto, "Reconstruction of degenerate
conductivity region for parabolic equa-
tions", Inverse Problems 40 (2024), no.
4, Paper No. 045033, 30 pp.

O. Y. Imanuvilov and M. Yamamoto,
"Inverse parabolic problems by Carleman
estimates with data taken at initial or fi-
nal time moment of observation", Inverse
Probl. Imaging 18 (2024), no. 2, 366-387.
P. Loreti, D. Sforza, and M. Yamamoto,
"Uniqueness of solution with zero bound-
ary condition for time-fractional wave
Appl. Math. Lett. 148
(2024), Paper No. 108862, 6 pp.

H. Liu and M. Yamamoto, "Stability in

3 n
equations’,

determination of states for the mean field
game equations", Commun. Anal. Com-
put. 1 (2023), no. 2, 157-167.

Cheng, Lu, Shuai;

Masahiro; Determination of source terms

Jin; Yamamoto,
in diffusion and wave equations by obser-
vations after incidents: uniqueness and
stability. CSIAM Trans. Appl. Math. 4
(2023), no. 2, 381-418.

Yamamoto, Masahiro; Uniqueness for in-
verse problem of determining fractional
orders for time-fractional advection-
diffusion equations. Math. Control Relat.
Fields 13 (2023), no. 2, 833-851.

Huang, Xinchi; Yamamoto, Masahiro;
Carleman estimates for a magnetohy-
drodynamics system and application to
inverse source problems. Math. Control
Relat. Fields 13(2023), no. 2, 470-499.
Yamamoto, M.; Uniqueness for inverse
source problems for fractional diffusion-
wave equations by data during not acting
time. Inverse Problems 39 (2023), no. 2,
Paper No. 024004, 20 pp.

Jiang, Daijun; Li, Zhiyuan; Pau-
ron, Matthieu; Yamamoto, Masahiro;
Uniqueness for fractional nonsymmetric

diffusion equations and an application to
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20.

21.

22.

23.

4.

an inverse source problem. Math. Meth-
ods Appl. Sci. 46 (2023), no. 2, 2275-
2287.

Liu, Yikan;

Uniqueness of orders and parameters

Yamamoto, Masahiro;
in multi-term time-fractional diffusion
equations by short-time behavior. In-
verse Problems 39 (2023), no. 2, Paper
No. 024003, 28 pp.

Li, Zhiyuan; Liu, Yikan; Yamamoto,
Masahiro; Inverse source problem for
a one-dimensional time-fractional diffu-
sion equation and unique continuation
for weak solutions. Inverse Probl. Imag-
ing 17 (2023), no. 1, 1-22.

Chung, Eric; Ito, Kazufumi; Yamamoto,
Masahiro; Least squares formulation for
ill-posed inverse problems and applica-
tions. Appl. Anal. 101 (2022), no. 15,
5247-5261.

Jing, Xiaohua; Yamamoto, Masahiro; Si-
multaneous uniqueness for multiple pa-
rameters identification in a fractional
diffusion-wave equation. Inverse Probl.
Imaging 16 (2022), no. 5, 1199-1217.

C. HEHFER
L.

Minicourse: Inverse problems for time-

fractional  diffusion-wave  equations
(zoom), School-Workshop on Analysis,
Control & Inverse Problems for Diffusive
Systems withe Application to Natural
and Social Sciences Bari, Italy, 19 and

21 July, 2022

. Inverse problem for transport equations

of the first order on flow networks, GSSI
Gran Sasso Science Institute, L’ Aquila
7 October 2022

. Mathematics as foundation for social co-

operation — case studies from steel in-
dustry to environmental issue, Classe di
Scienze Fisiche, Matematiche e Naturali
Messina, Italy 2 December 2022

Case studies for solutions of real-world



10.

. Recent

problems by mathematical thinking from
steel industry to environmental issues,
Dipartimento di Scienze di Base e Appli-
cate per I'Ingegneria Seminario di Analis
Universita di Roma La Sapienza 17
February 2023

. Stability and uniqueness for inverse

problems for partial differential equa-
tions by Carleman estimates, 6th Young
Scholar Symposium East Asia Section of
Inverse Problems International Associa-
tion Chinese University of Hong Kong 25
March 2023

. Introduction to inverse problems en-

abling us to detect the invisible shapes,
Zonguldak Biilent Ecevit University,
Karaelmas International Science and En-
gineering Symposium (KISES 2024) 10
May 2024

. CIME Summer School "Theory for time-

fractional partial differential equations
and applications", Montecatini Italy, 17-
19 June 2024

. Forward problem and inverse problem

for time-fractional degenerate heat equa-
tions as possible model for climate sci-
ences, Special Session B11 7 Analysis
and Control of Evolutionary Partial Dif-
ferential Equations” AMS-UMI Interna-
tional Joint Meeting 2024, Universita
degli Studi di Palermo, 26 July 2024.

time-fractional

progress on

diffusion-wave equations, Ttalian-
Workshop
Perspectives for PDEs,
Pavia, 9 September 2024

Inverse problems

Japanese on Variational

Universita di
for time-fractional
diffusion-wave equations with some fun-
damental studies, Weierstrass Institute
for Applied Analysis and Stochastics
(WIAS), Berlin 17 September 2024
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F. WA — X

1.

=

Editorial board ” Journal of Inverse and
Ill-posed Problems". 2011 4 — H{E

. Editorial board of ”Journal of the China

Society of Industrial and Applied Math-
ematics (J. of Chinese STAM)", 2011 4
—BifE

. "Editorial board of ”Applicable Analy-

sis". 2011 &=—HfE

Advisor Board of "Inverse Problems in
Science and Engineering'. 2011 4 — 2020
i

. Editorial Board of ”"Nonlinear Analysis:

Real World Applications" 2011 £ — 37

. Honorary professor of East China Insti-

tute of Technology (China)
Guest Professor of Southeast University

(Nanjing, China)

G. %H
1. 2020 James S. W. Wong # (Journal
of Mathematical Analysis and Applica-
tions)
2. The 2020 Eurasian Association on In-
verse Problems (EAIP) Award
3. 2022 Mathematics Best Paper Award of
MDPI
4. 2023 Book Prize of Unione Matematica
Italiana (4 &V 7HER)
H. 860y 2 —
1. Yury Luchko, 5 March 2024 - 25 March

2024, Berlin University of Applied Sci-
ences and Technology, Germany, joint re-
search for fractional partial differential

equations

. Oleg Emanouilov, 4 January 2025 - 20

January 2025, Colorado State University,
USA, joint researches for inverse prob-
lems for PDE’s

. Kazufumi Ito, 8 March 2025 - 17 March

2025, North Carolina State University,
USA, joint research on material science

in steel industry
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5 AR (HSU Penyuan)
A TFZEREE

RN ZCBT 2 HBEEROF T 12« A h—
7 27 (LIREN S iER) ZHhDicifsEL T
WE T, N SHERFIFEMIERMEIRIA D EE) %
b g 2R LTRKHWSRE T, 30T
N ST LT, BRFETHEIRRET 208 5
PEIV=7 AR UTHARKRRIRET D
DET, ZOMBITHLT, WAWART Fa—
F I BHEND > T, £D—2Z Serrin DA
Zli7 3L A g9k (R RPTIYGRE) DIER AT
BEMEEZEZEZ2THLET, o7 To—F1&
BlzX, 74 —NVREDZEHZETH 5 Fefferman
KR ¥ Constantin FRAOMRZE U 7 3 {mT Y 1 B4
EETHH £3, BIERECH RO —>D7 7
0 —F KNz OBE#E T 2 IADMEZ D AT
WET, BRI ROBEZ DA TETH
RrebFElLi, 1. NSHERCHL T, 4
TR BT B KA SR T T o A B R R
HERE 2. N SHEXOBOTFRME RO R E
Mo 3. FEEIZEEUICH S 2 EAN ZF Serrin 5:4F
MO BN E GBI U, FEEE —BHiCown
TOER, 4. BHMZEMHEI EHN S HERITH
T2V Y 4 VEEMORE, ZDI1Eh. EGRE
Mol o REE OHEEICOWTHRZ FiT &
L7,

My research interest lies in the area of fluid
mechanics, especially incompressible Navier-
Stokes equations. So far I have worked on ques-
tions involving regularity criterion for the in-
compressible Navier-Stokes equations and ob-
1. A Liouville
type result for a backward global solution to the

tained the following results.

Navier-Stokes equations in the half plane with
the no-slip boundary condition and its applica-
tion to a geometric regularity criterion. 2. A
numerical simulation based on the axisymmet-
ric Navier-Stokes equations for hyperbolic flow

with swirl. 3. Introduction of a weighted Serrin

132

condition that yields a necessary and sufficient
initial value condition to guarantee the exis-
tence of local strong solutions contained in the
weighted Serrin class. 4. A liouville type result
on stationary solutions to the 3D Navier-Stokes
equations for viscous incompressible flows in
the presence of a linear strain. In addition, I
have achieved results in estimating the growth

rate of the foam layer through image analysis.
B. &KX

AR, Fex - 2 b =27 ZHERD KM
A LE R E 75 R O R R AR e R T B,
BINRFTEWEE 455, 2021 4R, 43-45,

1.

C. HBEFER
L.

National roadkill survey results and dis-

cussion on reducing outdoor breeding

cats (poster session), 26th Annual Meet-
ing of The Association of Wildlife and

Human Society, Gifu, Nov. 2021.

. TR EEHEE 5 5 7= 9 Ol 7 7 B
M. B2 EHEKRYE—X 4 F > IR
KRR, 2023 4F 7 Ho

. T DRI 2B S B R, R
Bl TIRIRBRIR D BOE ) REHY ¥ RY
7 A BRERT, 2024 £ 7 H,

- B VIEE D ERGE I BT B R |
55 67 [BIBEGERISH NSRRI IR,
2024 £ 9 A,

. Continuous alignment of vorticity direc-
tion prevents the blow-up of the Navier-
Stokes flow under the no-slip boundary
condition, The 33rd Annual Meeting on
Differential Equations and Related Top-
ics, National Yang Ming Chiao Tung
University, Taiwan, Dec. 2024.

BT A 7 T U BRIAESE T LD
INPHERAIEH, 55 3 IR AEURSE— X A F

WHERURFER R, 2025 4E 1 Ho

CRIENA Y 7 4 AR BT BB E %



g, BIMEMERKE—ZL F> WFEER
FFTE, 2025 4 1 H,
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5EBI# (Project Research Associates)

3 Bk (ASAI Sota)
A. WFZEEE

MO EIE. ZIRORBERTH D FITK
K FOARRITEZITIR A Loz~ 2 778
THd, ZARHELT, FHEEIZ 2207 L7
> b & arXiv THRBAL 720

1 2% (arXiv:2404.13232) &, FILEK L 03
s TH 5. M-TF FEICET 23 DTDH
%o ARG R NAEEE O %K Grothendieck #f
Ko(proj A)g 2B WT, IR FEERIfR TTF
A, Z8A L7, TF FfEix. 2z 3%Z0RE
DINEEZ LLE T 2 R IC BT, HERKE
RieF, SEEA L TM-TF [FfE) 1. &nEf
M c¢ modA Z ¥z, TF FMEZEZRINHEL L
7ZFEMEBRTH D, TSk D M 2 0nA0nbe
WMHEZ5 T, TFREEZD LT OMNRS
EHATHEIC TR » 7z,

2 2% (arXiv:2501.13476) 1. MARZFBRELIZES
TE5HDTH 3, Mt B € mod A DHHERE
BEORHATH % & =, BIIBE (brick) & FRIEAL,
MEDES S DHEL %72 Hom 1T L TH
WIZERT 5 L &, £E S 2B (semibrick)
W5, PHERAROESIE, wEERICED
BARRIEFEA A%, FAE, 20T, AR
HEAR K LOBENZILRTH 25812, SH
MR THBRZPHRETHIUX, BME B € S »°
Ext(S,9) = 0 #7232 L AL 720

F 720 2025 F 2 ik, mEERFE T, MESE
2 TPerspectives in Tilting Theory and Related
Topics] %. Aaron Chan [G, FILEK, HAE
HEKE EFETEMEL .

My research field is representation theory of al-
gebras. I mainly study modules over a finite-
dimensional algebra A over a field K. On this,
I released two preprints on arXiv in this aca-
demic year.

The first one (arXiv:2404.13232) is on M-
TF equivalences, which is joint work with

Osamu Iyama. On the real Grothendieck group
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Ko(proj A)gr of the category of finitely gener-
ated projective A-modules, I introduced the
equivalence relation called the TF equivalence
before. The TF equivalence plays an impor-
tant role in tilting theory, comparing modules
over different algebras. The M-TF equivalence,
which we introduced this time, is an equiva-
lence relation given by coarsening the TF equiv-
alence in a systematic way for each module
M € mod A. This made it possible to study
the TF equivalence little by little by changing
M to many other modules.
The second one (arXiv:2501.13476) is on maxi-
mal semibricks. A module B € mod A is called
a brick if its endomorphism ring is a division
ring, and a set S of bricks is called a semibrick
if any two distinct elements in & are Hom-
orthogonal. The set of semibricks is equipped
with the natural order given by inclusions. In
this preprint, I proved that, if A is a hereditary
algebra over an algebraically closed field K and
S is a maximal finite semibrick, then each brick
B € S satisfies Ext!,(S, ) = 0.
Moreover, in February 2025, at Kyoto Univer-
sity, I organized a conference “Perspectives in
Tilting Theory and Related Topics” with Aaron
Chan, Osamu Iyama and Mayu Tsukamoto.
B. FEKdm X
1. Sota  Asai
“Semistable torsion classes and canon-
decompositions in Grothendieck
groups”, Proc. Lond. Math. Soc. (3),
129 (2024), e12639.
. Sota Asai and Osamu lIyama, “M-TF

and Osamu Iyama,

ical

equivalences in the real Grothendieck
groups”, arXiv:2404.13232.

. Sota Asai, “Maximal finite semib-

ricks in quiver representations 7,

arXiv:2501.13476.



C. MEaFER

1. M-TF
Grothendieck group,

equivalence in  the real
Spring  Work-
shop on the Representation Theory of
Algebras and related areas, JH#El ¥

MERFBERF, 2024 F 4 H

2. M-TF  equivalences in the real
Grothendieck groups, Simple-
mindedness, silting, and stability,

HYTVT7RYE (AFVYR),20244E 7 H
. EEEG OHMIR © semibrick ¥ TF FME, H
AREEER 2024 FEMFRETRE KRl
), RBRORSE, 2024 9 H
M-TF
Grothendieck groups,

in the real
Derived

gories and cotilting theory: conference

equivalences

cate-

honoring Jun-ichi Miyachi on the occa-
sion of his 65th birthday, B E2EZE K2,
2024 £ 9 A
. % Grothendieck 2B} % M-TF [FE,
HER M RIGROFEE, 5HKY:, 2024
F£10 H
. Interval neighborhoods of silting cones,
Autumn School and Conference - New
developments in representation theory of
algebras: algebraic, combinatorial and
geometric aspects, R R M KB
K2, 2024 FE 11 A
TF [FME & 2 HEMEER, 11 AR 2
F—, AR, 2025 4F 3 A

D. %
1. BERAAAEEE | B AR,
S1 Z— A
2. BeEALTEM Y, PR AT AR R,
52 X — I
3. WortE A, PR IAHARAEER, A

X 2% — (FHE)

. AR, BEEERTHIERIEAERR, A
X 2R — (FHE)

AR RBORFERRIR, BRI (=2 UFJ R
1) eHEEE (=ay), a—7 14 =& —,
2023 EEERF D & 2024 FEEFE T

AL RECR TR, M (=2 UFJ 81
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1) IR (=a>) , a—F 4 x—&—,
2024 FEEERF 2 & Mkfgeh

¥ EAER (TSUBOUCHI Shuntaro)

A. TR

-2 77 AEHFR L p-7 77 2MEHZE (EL
l<p<ool&d3) OMAZEFUTREMETH 2
(1, p)-7 77 AEED 55 D 1E I DWW TS
L7z, FHISFEE, SN EHBYE (1, p)-7
T AHERR (Thbb, X7 MUVERE) 6
5RO AR OERIEEZRT Z LI L
7o. FEETAREZRESDOTHS. F 1, 4
T Lebesgue ZEHICE T 2D LT,
ZEMER - A Buc e 2 LY, L™ AlfED
PIREL, &fEn/q+2/r <1 (22T, n>21&
ZEHRICTH %) O N CIERIERHTZ 5 % 7=,
AUFZE M AR O ER 2 & 2 5 E Tl ol 5
THd. H21Z, falip»P 1 <p<2n/(n+2)
PAHRETHEICOVWTIE, BEia s 7 M
ABDRANZFED, T E TN NIER L ORE
LW DR otz FRANEFRHZITD L
T3 BB O IERMEEHic O il 7 T u—
FIZED, ZOBINHRREZ AR L 7.

>
—

I have studied the regularity of weak solutions
to (1, p)-Laplace problem, a singular problem
that involves both the one-Laplace operator
and the p-Laplace operator with 1 < p < .
Particularly this year, I have shown the gradi-
ent continuity for the parabolic (1, p)-Laplace
system (i.e., the vector-valued problem) with
an external force term. There are two note-
worthy topics on this result. Firstly, the ex-
ternal force term has L? and L" integrability
respectively in space and time variables. These
exponents are assumed to satisfy the condi-
tion n/q + 2/r < 1, where n > 2 stands for
the space dimension. This is an optimal con-
dition when one considers the gradient conti-
nuity. Secondly, when the exponent p satis-
fles 1 < p < 2n/(n + 2), it appeared hard to
treat any external force term, due to the lack

of parabolic compact embeddings. This tech-



nical problem has been overcome by a new ap-
proach based on parabolic regularity estimates,
including a weak maximum principle.

B. FE&KX

1. S. Tsubouchi : “Gradient continuity for
the parabolic (1, p)-Laplace equation un-
der the subcritical case”, Ann. Mat. Pura
Appl. 204:261-287, 2025.

2. S. Tsubouchi : “A weak solution to a
perturbed one-Laplace system by p-
Laplacian is continuously differentiable”,
Math. Ann. 388:(2), 1261-1322, 2024.

3. S. Tsubouchi: “Continuous differentiabil-
ity of a weak solution to very singular el-
liptic equations involving anisotropic dif-
fusivity”, Adv. Calc. Var. 17:(3), 881-
939, 2024.

4. Y. Giga and S. Tsubouchi : “Continuity
of derivatives of a convex solution to
a perturbed one-Laplace equation by p-
Laplacian”, Arch. Ration. Mech. Anal.
244:(2), 253-292, 2022.

5. S. Tsubouchi : “Local Lipschitz bounds
for solutions to certain singular elliptic
equations involving the one-Laplacian”,
Calc. Var. Partial Differ. Equ. 60:(1),
Paper No. 33, 25 pp, 2021.

C. HEEFERE

1. S. Tsubouchi, “Gradient continuity
for the parabolic (1, p)-Laplace sys-
tem with an external force term”, FEr-
win Schrédinger Institute (Austria), Feb
2025.

2. FRNMRORER, & 2R RBWRIREICN T 2
Zefi oy odwtE, % 50 [\IFERE TR
RR, HALTFRE, 2024 412 .

3. “Continuity of a spatial derivative for
certain very singular parabolic equa-
tions”, The 49th Sapporo Symposium on
Partial Differential Equations, Hokkaido
University (Japan), Aug 2024.

4. “Continuity of spatial derivatives for

parabolic (1, p)-Laplace  equations,
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10.

o

pava
X
1.

2.

Workshop on Nonlinear PDEs”; Institut
Mittag—Leffler (Sweden), May 2024.

. BEN 2 KER, “Continuity of a spatial

gradient for the parabolic (1, p)-Laplace
equation”, &5 15 [14 5 B0 /7 #E 5%
£, HHERY, 2024 F 3 A.

. FERMBKER, “Gradient continuity for very

singular equations involving the one-
Laplace operator”, #7n XD EH]
Wge, BECRYE, 2023 4F 12 A.

. S. Tsubouchi, “Continuity of a spatial

gradient via a truncation approach”, Ge-
ometric Aspects of Partial Differential
Equations, RIMS (Japan), Dec 2023.

. S. Tsubouchi, “Gradient continuity

of weak solutions for perturbed one-
Laplace problems”, ICIAM 2023, Mini-
symposium, Waseda University (Japan),
Aug 2023.

. S. Tsubouchi, “A weak solution to (1, p)-

Laplace problem is continuously differen-
tiable”, AIMS Conference 2023, Special
Session 37, Wilmington NC (USA), June
2023.

S. Tsubouchi, “Continuity of a spa-
tial derivative for a perturbed one-
Laplace equation”, Asia-Pacific Analysis
and PDE Seminar, University of Sydney
(online), May 2023.

. R

1.

ROPRP A IR - BeA A Em Y -
IR Y - BRBRECATEY | BEEE
W S NS K CRRAAEL
FOMHY (BELEATNHREHETR).
HERBOHFEERITIE, 2024 ., x. FREHE
(Japan Robot Sler R >V —> 7 &),
I—FT 4 A —KR—

i

55 41 [\ RRFSEAERNE, H ERVEIRELS
M, 202542 AH.

2023 B HAR A 2B E AR E, H
AEEER, 2023 £ 9 H.



7 @t (MORI Michiya)
A. WFFEREE

FAZFE 2 LT, Hilbert Z2f LA SRR
WZEF BHRERIEF, ARZ P OREIZDOWT
L TW3. DU, 2024 FEEICHE L7 RE
WCOWTHIAT 5.

#i 8 GRS KO RHEHER e RS T
¥, Kaplansky O L THISN S AT bL
EROMEEBRCET 2ME HBEL LT, C*
BROBHOHEHES OB VEDOEBRTH-> T, (TR
DEDOHED AT AR X5 RbDIzD
Wz, ZDF@XiE L. Molnar FKDZEF 7=
MEANDREZ 52TV,

L7V b9 GRERYORIECK E ORI
%) T, EXFHATINGZbhiz & X%
FATHI R e DIERIZE 2 L 22T % FilfEo Bk
P72 EESERICRE L. £z, XD —EKOHR
AR TIROFEICBNT b FAEDFHE L ATRET H
5Zt%zmL7.

F1L 7Y ¥k 10 (Peter Semrl K ¥ 0 :FEHE)
TlE, 143 It Minkowski FRfZEEI D H W72 DB
BThHoT, KMBRBERICHZMAEROLSI KD
DIZODWVWTHFHN BT 2. BT TIE R
Wo I REEMZ TS ZTZED & S5 REBIZON
THEARLATVS. ZD XS REHRFEE B L
5E1%, Lorentz 212 HWTREINZEHDR
WEBRDADEHNZ D, REZIXT LLBEEE
DIEFDIHHR LTz 2 B O BB EHNZ WS T
LERRL. ¥, XDRFTEE - 5B
DWTHHELOFERIIL D LD Z & B,

I am interested in the order, metric, and the
spectral structures on the set of bounded lin-
ear operators defined on a complex Hilbert
space. In what follows I summarize my recent
research.

In Paper 8 (joint work with S. Oi), we stud-
ied mappings between self-adjoint parts of C*-
algebras that preserve the spectrum of the
product of every pair of operators. The paper
gives a solution to a problem given by L. Mol-
nér. In Preprint 9 (joint work with M. Izumi),
we computed the distance from an orthogonal

projection to the set of nilpotents in the setting
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of finite factors. In Preprint 10 (joint work with

P. Semrl), we studied mappings on the 3+1-

dimensional Minkowski spacetime that preserve

lightlikeness in one direction.

B. &L

1. M. Mori and P. Semrl : “Loewner’s the-
orem for maps on operator domains”,
Canad. J. Math. 75 (2023) 912-944.
arXiv:2006.04488.

. M. Mori: “On regular *-algebras of

bounded linear operators: A new ap-
proach towards a theory of noncommu-
tative Boolean algebras”, BALEZZMERE
75 (2023) 423-463. arXiv:2107.05806.

. M. Mori: “Ring isomorphisms of type 11,
locally measurable operator algebras”,
Bull. Lond. Math. Soc. 55 (2023) 2525—
2538. arXiv:2206.00875.

. M. Mori and P. Semrl : “Nonexpansive
and noncontractive mappings on the set
of quantum pure states”, accepted for
publication in Proc. Roy. Soc. Edinburgh
Sect. A. arXiv:2305.05123.

. M. Mori: “On the distance from a matrix
to nilpotents”, Linear Algebra Appl. 679
(2023) 99-103. arXiv:2307.04463.

. M. Mori : “On the Scottish Book Prob-
lem 155 by Mazur and Sternbach”; C.R.
Math. Acad. Sci. Paris. 362 (2024) 813-
816. arXiv:2308.033309.

. M. Mori : “On the shape of correlation
matrices for unitaries”, Math. Scand.
130 (2024) 359-363. arXiv:2308.03345.

. M. Mori and S. Oi: “Multiplicatively

C*-

algebras”, accepted for publication in J.

Operator Theory. arXiv:2404.04563.

. M. Mori and M. Izumi : “Determination

spectrum-preserving maps on

of the distance from a projection to
nilpotents”, preprint. arXiv:2406.09234.
10. M. Mori and P. Semrl : “Optimal version
of the fundamental theorem of chrono-

geometry”, preprint. arXiv:2406.18874.



C. MEaFER

1.

On the Scottish Book Problem 155 by
Mazur and Sternbach, HARFE S 2024
HEER, KRRKF: AT v V38X,
2024 £ 3 H.

. Optimal version of the fundamental the-

orem of chronogeometry, R K2E/EHZR
Bit I —, 202445 H.

. The distance from a projection to nilpo-

tents, fEAH R, =12 — FHEHE I
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BILBFEHEILR
(Laboratoire de Mathématiques Franco-Japonais du CNRS)

RT7EXIL THTIL (PEVZNER Michael)
A. TSR ER

My research field mainly concerns the represen-
tation theory of Lie groups.

Over the last years, jointly with my host re-
searcher, Prof. Toshiyuki Kobayashi, we have
developed a new method of constructing sym-
metry breaking operators (SBO) in the frame-
work of branching laws for reductive symmet-
ric pairs and obtained a complete classifica-
tion of such operators in various higher dimen-
sional geometries generalizing classical fami-
lies of covariant differential operators (Rankin-
Cohen brackets, Juhl, Yamabe, Paneitz, higher
order conformal Laplacians, GJMS operators,
etc.). This recent progress opens new per-
spectives in analytic representation theory and
leads us to a series of questions concerning the
notion of holographic transform for symmet-
ric reductive pairs and generating operators for
families of differential operators.

In representation theory, branching problems
ask how a given irreducible representation 7 of
a group G behaves when restricted to a given
subgroup G’. The decomposition of the ten-
sor product of two irreducible representations
(fusion rule) is a special case of this prob-
lem, where the pair (G,G’) is of the form
(G1 x G1, A(Gy)). In the setting where (G, G")
is a pair of reductive groups and 7 is an infi-
nite dimensional representation of G, branch-
ing problems include various important cases
such as Theta correspondence, Plancherel for-
mulas and the Gross—Prasad-Gan conjecture,
“wild behav-

iors” such as infinite multiplicities and contin-

however, they may also involve

uous spectra in the branching laws. One may

approach branching problems according to the
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following 3 steps :

e Stage A. Abstract Features of the re-
striction, e.g. formulation of criteria for
the restriction to be discretely decom-
posable; the branching law to be of fi-
nite/bounded multiplicities. and the re-
striction to be multiplicity-free.

Stage B. Branching Laws (irreducible de-
composition for the restriction).

Stage C. Construction of Symmetry
Breaking Operators.

In recent years, T. Kobayashi and his school
have made significant progress in solving prob-
lems related to Stages A and B.

However, Stage C turns out to be more in-
volved than Stage B, as the latter treats only
the decomposition of representations, whereas
the former considers the decomposition of vec-
tors. Together with T. Kobayashi we have ini-
tiated a new line of investigations of branching
laws with focus on Stage C and obtained an ex-
haustive classification of all possible differential
SBO in six different parabolic geometries.

Our present work highlights a special case of
Stage C by applying a new method based on al-
gebraic Fourier transform of generalized Verma
modules. Prototypical examples have been ex-
amined and the explicit construction of dif-
ferential SBO for reductive symmetric pairs
(G,G’") of split rank one was performed. We
provided the first systematic study of all pos-
sible conformally covariant differential opera-
tors transforming differential forms on a given
Riemannian manifold X into those on a sub-
manifold Y with focus on the model space
(X,Y) = (5", 8" 1.

Resulting families of vector valued differential
operators are natural generalizations of Juhl’s

operators from conformal holography. More-



over, SBO for some Zuckerman’s derived func-
tor modules appear naturally in this context
and must be studied further. Moreover, such
SBO arise in broader fields of mathematics. For
instance the Rankin-Cohen brackets (i.e. sym-
metry breaking for the fusion rule of holomor-
phic discrete series representations of SL(2,R))
were originally introduced as a tool to con-
struct holomorphic modular forms, and to an-
alyze special values of L-functions. They also
play a crucial role in equivariant deformation
quantization of the anti-de Sitter space.

Recently, we discovered an interesting phe-
nomenon that bridges these investigations with
analytic problems involving Plancherel-type
theorems and points out the fundamental role
of classical orthogonal polynomials in the ex-
plicit construction of differential SBO, see [1].
Indeed, a natural question of inverting SBO led
to the notion of a holographic operators and
holographic transforms that was developed in
the framework of branching problems for dis-
cretely decomposable infinite dimensional rep-
resentations of the Lie groups SL(2,R) and
SO(n,2). Various expansions in classical analy-
sis can be interpreted as particular occurrences
of these transforms (Fourier series, spherical
From this

perspective two remarkable families of differen-

harmonics, Poisson integral etc.).

tial operators were studied: the Rankin-Cohen
operators and the holomorphic Juhl confor-
mally covariant operators.

Motivated by the classical ideas of generat-
ing functions for orthogonal polynomials, we
initiated in [2] a new line of investigation on
“generating operators” for a family of differ-
We

proved a novel formula of the generating op-

ential operators between two manifolds.

erators for the Rankin—Cohen brackets by us-
Var-

ious results on the generating operators were

ing higher-dimensional residue calculus.

also explored from the perspective of infinite-
dimensional representation theory.

Moreover, in [3] we found a method to re-
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construct the Rankin—Cohen brackets from a
simple multivariable contour integral, and ob-
tained a new proof of their covariance.

Using the idea of meromorphic continuation on

can transfer discrete data provided by count-

able families of differential operators to con-
tinuous data. The fundamental SLo, exam-
ple, shows how the generating operator of the

Rankin—Cohen brackets yields various families

of non-local intertwining operators with con-

tinuous parameter in geometric settings differ-
ent from the ones where the original operators
were defined. In [4] we explored these ideas

in a higher-dimensional situation focusing on a

simpler case where SBO are given by normal

derivatives. In this case, the generating opera-
tors reduce to the shift operator. This reduc-
tion makes the entire framework more compre-
hensive and allowed is to obtain in [4] singular
non-local SBO for branching problems of differ-
ent real forms and to find new differential SBO

for the pair (GL(n,R),GL(n — 1,R).

B. FEXKGHX

1. T. Kobayashi, M. Pevzner, Inversion of
Rankin—Cohen operators via holographic
transform, Ann. Inst. Fourier 70 (2020),
2131-2190.

. T. Kobayashi, M. Pevzner, A generating
operator for Rankin—Cohen brackets, to
appear in J. Func. Anal. (2025).

. T. Kobayashi, M. Pevzner, A short proof
for Rankin—Cohen brackets and gener-
ating operators, V. Dobrev (ed.), Lie
Theory and Its Applications in Physics,
Springer Proceedings in Mathematics &
Statistics 473, pp. 3-15, (2025).

. T. Kobayashi,

ing Operators and Normal Derivatives,

M. Pevzner, Generat-
in Expansion in Representation The-
ory and Harmonic Analysis, Edt. Y.
Tanaka, RIMS Kokyuroku 2297, pp. 1-
15, (2025).

. T. Kubo, M. Pevzner, Symmetry Break-
ing, F-Method, and Beyond, in Symme-



try in Geometry and Analysis, Vol. 1,
Prog. Math. 357, Birkhauser, pp. 55-
68, (2025).

. M. Pevzner, Global Analysis of Minimal

Representations, in Symmetry in Geom-
etry and Analysis, Vol. 1, Prog. Math.
357, Birkhduser, pp. 68-79, (2025).

C. OBEFER
1. Series of lectures, Thematic Trimester,
Representation  Theory and  Non-
commutative  Geometry, Poincaré

10.

11.

12.

. Representation Theory Seminar,

Institute, Paris, Jan. 2025.

. Colloquium of the Graduate School of

Mathematical Sciences, The University
of Tokyo, Nov. 2024.

Na-
tional University of Singapore, Oct.

2024.

. Expansion in Representation Theory and

Harmonic Analysis, RIMS, Kyoto, June
2024.

. Symposium on Representation Theory,

University of the Ryukyus, Nov. 2023.

. Differential Geometry Seminar, OCAMI,

Osaka, Nov. 2023.

. Geometry, Analysis, and Representation

Theory of Lie groups. Tokyo, Sept. 2022.

. ICM 2022 Section Overlay Conference

for Section 7 (Lie theory and its gener-
alizations) , IMS, NUS Singapore, July
2022.

. "Journées SL(2,R) in honor of J. Fa-

raut’, Nancy France, May 2022.

Lie Theory, Representation Theory and
Related Areas, RIMS, Kyoto (online)
Aug. 2021.

Integrable Systems and Automorphic
Forms , Sochi, Russia, Feb. 2020.
Integral Geometry, Representation The-
ory and Complex Analysis, IPMU,

Tokyo, Jan. 2020.
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1.

Director of the French-Japanese Labo-
ratory of Mathematics and its Interac-
tions, CNRS—The University of Tokyo,
IRL2025.

. Editor of the Journal of Lie Theory.

3. Guest editor of Indagationes Mathemat-

ice.
Guest editor of Progress in Mathematics

for 3 volumes of 1900 pages.

Organization of conferences:

1.

. Session on Harmonic Analysis

Branching Problems for Representations
of Real, p-Adic and Adelic Groups. Banff
International Research Station, Canada,
July, 2024.

and
Representation Theory, 29th Nordic
Congress of Mathematicians with EMS,
Aalborg, Denmark, 3-7 July, 2023.

. Noncommutative geometry and analysis

on homogeneous spaces.
(VA) USA, 16-20 Jan. 2023.

Williamsburg

. Symmetries in Geometry and Analysis,

in honor of T. Kobayashi, Reims, France,
June, 2022.

. Workshop "Chébran", the American In-

stitute of Mathematics, RTNG program,
June 2021, Online.

. Integral Geometry, Representation The-

ory and Complex Analysis, IPMU,

Tokyo, Jan. 2020.
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A. TR

Bz ICH LS HEI e UT, W&
5, FEEGIES, TS, Markoff 77 7Ny
T2 BifY, ERERERE S, BEECURGS, BMENR—2
MEs, NHEDBERS, 7Y VISR E O
ZiToTW3., ¥/, o502 RT
7D ORPFEME L LT, SRS 7 OHE
fiEhit, BEELT D 23D 8T X — X3, EHEE
5 O EVERER, K8 [F BYR RE 0 B AR R AT,
Markoff 7'5 7R 7 L IV X 4 DFE B
REDHEHITo TN 5.

FES RS TIX, 2022 D Castryck—
Decru 12 & % SIDH #HEANDKEDLK, &t
[FFEEAR, FrickERy 2 FEEHROTEHIEATY
5. ZHETERATE ORI W T
Ry a7 YRIFEER S T 7 ORISR Z ED
T&E7. %7, Deuring SV KLPT
TN X LB FEEGEGESRO—DDKE &
B57NTAYRALTHBH, KLPT 713V X LD
fiEett & LR & & OHFRMFT I E THED T
=7

TS TR, ST - 4 77T e fidn
2Rk 72k 2B S 2t BRI O KNE#ME 2B 5
MPICT B Z IR D EAH LS KA EE R
HAETH D, ZOFHTITHERANICED A TW
5. F7z, 2022 LI, KT EELREORS 7E
KBIZEEEDNEE > TED, =L - PR
B1E x OHFFFFEICHE VT Z OREMFHIEICH D
HAtaD 7z, 2024 FEICHRER Lo LCD 75
251G 5N 2 IS 5 Hull BTN 3 2 fif
WMHEREBZZHTERDOT, 5%dD, KT—
~IZIF R L TR S TETH 5.

Markoff #HENE AN EIE AT RER B A RIAE
&%z bODT, TNZMHSHEIHEML
72 CGL Ny ¥ a MR R I TV, BohD
Silverman @ Markoff 7'Z 7EHFER 7 LTV X A

B~
=
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BZDNy > 2 BB OZ M & < BRT 5
25, REEHOH D2V b s, 2024 FE
W2 REE3L . 2 ORI Z 40D TV 5.
K7V 7RV EERER S &REHCRE L T
Pratish Datta, Tapas Pal, FASHERH & O FH[H
WoECED 7. mikRERE S O L R PEREII IR
WHEBLTBYSEITHL TL.

The subjects of my cryptographic research
include post-quantum cryptography, isogeny-
based cryptography, lattice-based cryptogra-
phy, Markoff graph hash function, functional
encryption, attribute-based encryption, inner-
product predicate encryption and pairing-based
cryprography. I also study security analyses for
the above cryptosystems including mathemati-
cal analyses of isogeny-graphs, secure parame-
ter design of discrete gaussian distributions, se-
curity proofs of functional cryptography, com-
plexity estimates of lattice isomorphism prob-
lem and Markoff graph path finding algorithms.
high-

two-

In  isogeny-based  cryptography,

dimensional isogenies, in pariticular,
dimensional isogenies have been intensively
used for desinging new cryptographic pro-
tocols since the discovery of SIDH attack
by Castryck—Decru in 2022. 1 have studied
structural analyses of high-dimensional isogeny
graphs jointly with Toshiyuki Katsura. In
addition, I advanced researches on the analyses
of the KLPT algorithm based on the Deuring
correspondence, which is a core part for
designing secure and efficient isogeny-based
cryptosystems.

In lattice-based cryptography, since it is im-
portant to clarify the hardness of lattice prob-
lems over special lattices called module lattices

and ideal lattices, I am constantly working on



the analyses. As it is also important to con-
sider lattice isomorphism problems since 2022.
I have started to study security analyses of
the lattice isomorphism problem with Tsuyoshi
Miezaki and Yusaku Nishimura. We obtained
some cryptanalytic results on the Hull attack
for lattices from LCD codes over finite rings,
and will continue the research. Since Markoff
surfaces have abundant automorphisms, a CGL
hash function using the automorphsms has
been studied recently. While the recent Markoff
graph path finding algorithm by Silverman is
closely related to security of the hash function,
we do not yet understand the cryptanalytic re-
lationship so much. I started to study the se-
curity evaluation with Takato Sakaki in 2024.

I made several contributions on design-
ing pairing-based functional encryption with
Pratish Datta, Pal and Tatsuaki

Okamoto, and will continue to study the theme.
B. #Km L - EHH
M, FEHA, TR, &5,
AR AR O FH R & B S~ 0
R, BCEATT <L 810 %, HAME
£, 2024 4.

. T. Katsura and K. Takashima : “Decom-

Tapas

1.

posed Richelot isogenies of Jacobian vari-
eties of hyperelliptic curves and general-
ized Howe curves”, Commentarii Mathe-
matici Univ. St. Pauli, 72 (2024), 3-17.
doi.org/10.14992,/0002001113

. P. Datta, T. Pal and K. Takashima :
“Compact FE for unbounded attribute-
weighted for from
SXDH”, Designs, Codes and Cryp-
tography, 92 (2024), 3155-3235.
doi.org/10.1007/s10623-024-01432-8

- BIEER, ZHEESL, KRB, @EE, &5
s, Ril—8t, KE—H, TAEKR
SO B EFRAROEF ) 74
B 7281, ki, 2024 4.

. K. Takashima : “Counting superspecial
Richelot

morphism groups”, RIMS Kékyiroku

sums logspace

isogenies by reduced auto-
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Bessatsu, B90 (2022), 185-193.

. Y. Kambe, M. Yasuda, M. Noro, K.
Yokoyama, Y. Aikawa, K. Takashima
and M. Kudo : “Solving the constructive
Deuring correspondence via the Kohel-
Lauter-Petit-Tignol algorithm”, Mathe-
matical Cryptology, 1 (2022), 10-24.

. Y. Kambe, Y. Aikawa, M. Kudo, M. Ya-
suda, K. Takashima and K. Yokoyama :
“Implementation Report of the Kohel
— Lauter — Petit — Tignol Algorithm
for the Constructive Deuring Correspon-
dence”;, Advances in Intelligent Sys-

tems and Computing 1412, Proceed-

ings of ICMC 2021 (2022), 953-966.

doi.org/10.1007/978-981-16-6890-6_ 72

8. K. Takashima : “Post-Quantum
Constant-Round ~ Group Key  Ex-
change from Static Assumptions”,

Mathematics for Industry 33, Proceed-
ings of MQC 2019 (2021), 251-272.
doi.org/10.1007/978-981-15-5191-8 18

. T. Kawashima, K. Takashima, Y.
Aikawa and T. Takagi: “An Efficient
Authenticated Key Exchange from Ran-
dom Self-reducibility on CSIDH”, Lec-
ture Notes in Computer Science 12593,
Proceedings of ICISC 2020 (2021), 58—

84.  doi.org/10.1007/978-3-030-68890-
5 4

10. P. Datta, T. Okamoto and K.
Takashima : “Efficient Attribute-Based
Signatures for  Unbounded  Arith-
metic Branching Programs”, IEICE
Trans. Fundam. Electron. Commun.
Comput. Sci. 104-A (2021), 25-57.
doi.org/10.1587 /transfun.2020CIP0003

C. HEEFER

1. Markoff 7’ 7 CGL vy ¥ 2B D& 2
PEREAM (f & R523F e o EFIIFSE), 2025
EHELHEREF 2V 74 RI VL
(SCIS 2025), /&, 202541 H.
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ORI OWT (FEREE, —ALIRR]
L OHFEFSE), 2025 FIES L IHRE ¥ 2
V74> YRI YA (SCIS 2025), /MNA,
2025 4E 1 H.

. T & FET RN S D RERKIE & 2 MR,

BINRY: BEIRIERGE R, 2024 4F 10 H.

- RBUbFEHEICEE D K BT, EFIHR

W{E%4 RCC - ISEC - IT - WBS &FkF
g, KRR, 2024 4E3 H.

CAFTIARFEORENRY FAERMEY

i &5 RIS S\ DS, TR I BERC
BRFZESE R 2024, FARHKRY:, 2024 4F 3
H.

. B K% W= Ideal-SVP B F 743

AL, 2024 B IEREF 2V T4 >
YARI Y A (SCIS 2024), KR, 2024 4F 1
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AT T INEFIRIER Y POV S 5 &

F7AITYRLZONT, HEES TS
YEFEE, HETHEKYE, 2023F 12 H.

. Decomposed Richelot isogenies of Jaco-

bian varieties of hyperelliptic curves and
generalized Howe curves (FEFITT & DA
B#%%), International Congress on Indus-
trial and Applied Mathematics (ICTAM)
2023, RABHKY:, 2023 48 H.

- FAEER 77 7 OB L&A AR

BN, RAEHRY: BEGHt I —,
2022 4 4 H.

FREER 7 Z 7 ORI L it &7 EE S
ADIGH, ETFHERBEYR BRERE ©®
Bt yyay BFAELESOER), +
VT4 Vi, 2021 3 H.

.

1.

RO T - AL RBOERFRIREFE T B S BEGR
D AFIERE, WSt - B XoZethE
- KGR - eV 2 C ISR O
AN EH 2oz, (S X—4,
BOERABE - 4 A mEHER)

- BOEREAR RIS XIX i & 5T AR

SOPHHE, TS - FEEERES %
CHE b - A EicEE RS Ao
LT, #fte 7z 2 ERHEO NHEN KR O
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1.

G. 2K
L&

MSJ X &7 —VREZES WELZE, H
APEEER, 2024 T o,

. EFHEGREYR ISEC (Mt ¥ 2V

74) MAHEMEER HIEZER, 2024 4
5 Ano.

. Japan Journal of Industrial and Applied

Mathematics fREEEE, 2023 F 8 H1 5.

. BFHERBETR JOGHGE BFS & TRl

X2V T4 RES RERE, 2014 F 3
A»b.

CCHBHEEFE R ICIAM 2023 fHiZE B

= EB, HASHEI AR, 2016 £F - 2023
F8H.

 WESEERR#E 07 ARE

TWSEC 2021, ICISC 2021, ASIACRYPT
2021, SAC 2022, ACNS 2023, SAC 2023,
TWSEC 2024, INDOCRYPT 2024 7% ¥

FIEHEEYR 7 = v —, B
WZHD SRR e - EKEE TR I SRR O SeBik
IRSE, 2023 4 3 H.



FIRIFRIEAZFTE (JSPS Research Fellowship)

X1 5t (OIKAWA Mizuki)
A TFZEREE

FIHRFEORBE DO —fRILTH 2 7 > Y LED

ML TE D, & ITHESHERD KT
HARCHN S, BELLBEEAEH XS T2 HE
T YVE (RHEET vV VIE) ZHIZEL T
W3, 7YY LEDS TR (IEREIZIE braided
R) 7Y VB EME T % Drinfeld 0Dk
. RoFDLOEERIRICHI TH D TR T
FETID T 2 T —IRAL E BEER 2 W e — i
ferzhzhHonTw5, FAORSE (G 2) T
F. IS HATHROME ZRIFHC— b L. B
HET v Y VNI 27 i HRE (G
D) BERT DL HIT. ZOERIMED 2020 Fi2
Natale VA L TLERIZE AR Z TR
o 72#ED matched pair IZF$ % braiding & W\
SMEEE5X 5 I ER LI, THITHINK 21T
¥, Miiger D fEERDORE LB & SHEEH
DS X 2 EAFRHFEOREOT £ W5 Zo0H
TR MR ZBMT 2 FETH 5,

I study the theory of tensor categories, which
are generalizations of the representation cate-
gories of finite groups, with a particular focus
on tensor categories that naturally arise in the
context of conformal field theory and possess
compatible group actions and group gradings
(group-crossed tensor categories). The Drinfeld
center construction, which constructs a “com-
mutative” (more precisely, braided) tensor cat-
egory from a tensor category, is the categorical
analogue of the center of a ring, and previous
research has independently presented general-
izations using group gradings and group ac-
tions. In my research (paper 2), I simulta-
neously generalize both of these previous ap-
proaches by defining a new center construction
(the crossed center) for group-crossed tensor
categories and demonstrate that this construc-

tion yields the structure of a braiding for a
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matched pair of groups, a structure that has
been little studied since its introduction by Na-
tale in 2020. Furthermore, in paper 2, I plan
to add two new results: an equivariant gener-
alization of Miiger’s factorization theorem and
a characterization of the crossed Morita equiv-

alence through the crossed center.
B. &KX
1. Mizuki Oikawa. Frobenius algebras as-
sociated with the a-induction for equiv-
ariantly braided tensor categories. Ann.
Henri Poincaré, 25(10):  4423-4495,
2024.
. Mizuki Oikawa. Center construction for
group-crossed tensor categories. arXiv

preprint arXiv:2404.09972, 2024.

C. HEHFER

1. Frobenius algebras associated with the
a-induction for equivariantly braided
tensor categories. iTHEMS math sem-
inar, F{L2AIRFSERR, 2023 £ 4 B.

. Group actions on bimodules and equiv-
LN SN
F—, WK, 2023 45 H.

. New center construction and a-induction

ariant a-induction.

for equivariantly braided tensor cate-

gories. OAS Follow on: Operator Alge-

bras: Subfactors and Applications, Isaac

Newton Institute (%), 2023 46 H. K

AR —FER.

New center construction for tensor cate-

gories with group actions. FEREH R

t 3 —, FERERBIE T RTSERT, 2023

F7H.

. An introduction to tensor categories.
2023 4 B BUBMT AL &, HUAD T 2= Ak
K2, 202349 H

. Center construction for tensor categories
with group actions. 2023 {EH = - 1EH



REGRITFERR, JUNKE, 2023 4 11 H.

. Center construction for tensor categories
with group actions. FEast Asian Core
Doctoral Forum on Mathematics, 18 H kK
2% (W), 2024 4 1 H.

. Center construction for group-crossed
tensor categories. TEFHRIRAM - =/ 3 —
FEERE I —, JUNKE, 2024 5 6 A.

. Center construction for group-crossed
tensor categories. KEuropean Quantum

Algebra Lectures, * > 7 4 >, 2024 4
12 A.

10. Center construction for group-crossed

tensor categories. Quantum groups, ten-

sor categories and quantum field theory,
A2ARRFE (/7 x—), 2025 F 1 A.

178 BR (GYODA Yasuaki)
A. WFZEMEE

~navhiERe Zhz—RtLZHFEXDIE
BEREDOMAEGDOEMEEZMAL TV,
< a7 HBEReE 22 + 9% + 2% = 32yz TH
2o HBATHD, cnz—RtL iz
(ki, ko, kg) =Mt~ a7 5N 2? +y2 4+ 22 +
k1yz + kozax + kszy = (3 + k1 + ko + k3)zyz T
BB, 172U ki, ko ks € s TH B, ZOHRE
RO TN 28U (K1, ko, k) —MRIEY
WATE (k) = ko = k3 = 0 OFRFIZHICTILO
T NG, ChsOIEBERIE. 5
25 3DODHED 1 D —EDIL—NLTANEZ S
CETHLWIEBERZ LN T 2 Z e TE, 2
DIZDERT LTV XL & - TIFEEIRE 25
ETELZVHWEEZR>TWVWS, TE, 205
DIEFBBIROER T L TY X LIIFED 7 5 AD
7 IARX—RENCBI LRI LHEr L
THRTEXZ2Z L LERD, 77 AKX
BOTHE D & DDA > TV 5D,

SEEIE, 1950 FRICEZ 5N /20—21T5k
XN 2 (1,2) RODB<YLa7TH3 XI5k
SL(2,Z) DIt%k k := ki = ky = k3 DHFAD—
b~ a8 (E—ME<ILITHEER) 12
FMLUTHERL. ZOTHOMEICE T 2 EA
M7V —bT7—2 2R L7z, BRI
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72127 E/ RO 175 e EN 21751 %
BALTWVWS, ZOFNE— Mt a— 175 e [FH
Bz (1,2) st~ a78Th s 5k
SL(2,Z) DILTH 5H. + L —RADEMEL—HAL
AT Z B> TWb, T34 —fk(k
YATHOBRMEEHA S i Lz BT — kb
YATH. wrazE/ Fu—175ikes 5
bt~ ar (2EUIEERR) 4R 7
NI ZLZEBUZER T VT XL %R,
ZOT7NTY ALE L= a7 BOERT v
TY XL LBEMICKR>TWBE I BHRA L,
BARHNCE, BT V) R ATE R T h—
b — 175 (BrWiE~vlar7E/ Fa3I—
1750 @ (1,2) Bm o2 br—lb~ra 7 8o
EWRT7ALITY ZLI—HLTWE, ZhEd-oT
—fRfba— 475, ~ra7E/ FoI—15l%
—fRAb~ra 7o 75k WS ALERT &
L. E5IIAFHNT=La 7HR—RL<L
a 7EH 1 KT hH¥HR. HAeEDER. b=V
IR A BRTFICBOWTHNS Z & 2HMH
WgeE & v I L 72,

a—
a—
a—

I am studying the combinatorial structure of
positive integer solutions to the Markov equa-
tion and its generalized versions. The Markov
equation is given by z2 + 32 + 22 = 3zyz.

A generalized form of this equation is the
(k1, ko, k3)-generalized Markov equation: x2 +
2+ 22+ kyyz +kozx +ksxy = 3+ ky + ko +
ks)xyz, where ki, ko, ks € Z>o. The numbers
that appear in the positive integer solutions of
this equation are called (kq, ko, k3)-generalized
Markov numbers (when k1 = ko = k3 = 0, they
are simply called Markov numbers).

These positive integer solutions have the prop-
erty that other solutions can be generated by
replacing one of the three values according to a
specific rule, and furthermore, this generation
algorithm can enumerate all positive integer so-
lutions.

Recently, it has been revealed that the gener-
ation algorithm of these positive integer solu-
tions can be interpreted as an operation called

mutation in a certain class of cluster algebras,



leading to active research from the perspective
of cluster algebras.
This year, I extended the notion of the Cohn
matriz, which was introduced in the 1950s and
is an element of SL(2,Z) whose (1,2)-entry is
a Markov number, to the case where k := k1 =
ko = k3 and defined an analogous matrix for k-
generalized Markov numbers. 1 also constructed
a fundamental framework for the theory of this
matrix.
Specifically, I introduced a new matrix called
the Markov monodromy matriz. Like the gen-
eralized Cohn matrix, this matrix is an element
of SL(2,Z) whose (1,2)-entry is a generalized
Markov number, but its trace condition differs
from that of the generalized Cohn matrix.
After clarifying the relation between this ma-
trix and the generalized Cohn matrix, I dis-
covered that both the generalized Cohn ma-
trix and the Markov monodromy matrix have a
generation algorithm similar to that of general-
ized Markov numbers, and that this algorithm
is consistent with the generation algorithm of
generalized Markov numbers. Specifically, the
change in the (1,2)-entry of a newly gener-
ated generalized Cohn matrix (or Markov mon-
odromy matrix) follows the same pattern as the
generation algorithm for generalized Markov
numbers. With this, I positioned the general-
ized Cohn matrix and the Markov monodromy
matrix as a “matrixize” of generalized Markov
numbers. Using this perspective, I showed
that Markov numbers and generalized Markov
numbers appear in various fields such as one-
dimensional dynamical systems, combinatorics,
and toric geometry with collabolators.
B. FEK
1. Y. Gyoda,

to (z+y)? + (y+2)° + (z+2)°

122yz, preprint, 2021. arXiv:2109.09639

[math.NT].

2. Y. Gyoda and K. Matsushita, General-

ization of Markov Diophantine equation

Positive integer solutions

via generalized cluster algebra, Electron.
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J. Combin, 30 (2023), P4.10.

. Y. Gyoda and S. Maruyama, Uniqueness
theorem of generalized Markov numbers
that are prime powers, preprint, 2023.
arXiv: 2312.07329 [math.NT.

. Y. Gyoda,

Sato, SL(2,Z)-matrixizations of general-

S. Maruyama and Y.

ized Markov numbers, preprint, 2024.
arXiv: 2407.08203 [math.NT]

C. MEHFER
1.

Generalized Markov number and gener-

alized cluster algebra, Cluster Algebra

Seminar, & EKRY, 2024 £ 2 A

LA TBO—BETFRO—RIL L 2D
IR, 55 28 [MRECEE TR, AR
HK ¥, 2024 4 2 A

| {2 7o SL(2,2) (THIE, S
T &t I —, BAEHKYE, 2024 4 6
H

R b= a 280 2 X 2 1751k, fERIEK
AR R, SUMNRSE, 2024 42 8 A

. b~ a 7Bz onT, RECEY VR
T n, FEKRA, 2024 4 8 A

. —Bfb~ova 7o SL(2,2) 1751L, HAR
Btz 2024 FEKFEREDRR, RICK
%, 2024 %E 9 H

. —fb~va v e 2o SL(2,Z) 17511,
FHERE - FERREER bR Y —% 3
F—EHBERE, 2024 10 A

b~ a v e 2o SL(2,Z) 17511k,
HEAEBEREREIF— 54
2024 £ 10 A

. b= 2 78 e 2o SL(2,2) 1751k,

¥emamt 3 - —, 5UEKAE, 2024 F 11 A

:/7

ik 12t (SAITO Shunya)

A HFZEREE

R RBERRICTRE S 2 D FR I BI L T
MIEZIToTWVD, L A —X—B]R AHE
A BNt &, NEFE ModA 2 DIEKE D(A)
HEZoNN S, THoDEORPR. IR
EERMBHETHL 2500 BIIIRE S O E Z R



ELRBET 2, & I 2 s OB O 5 HERG R
F. AMEZEERLEREE TR S, Uik
PR RS 2 R0,

SEEX, BIARFO/PMRERE K & 0 FF 5
Tk — X —RONMEEEIC BT 5 KE P
Bl OWTHIE 21T o 7. KE PHE DB 213, #%
(Kernel) 2 #5K (Extension) % & 2 #/E T L
LETETH B, Thbidb—>ay - 7Y—H
R Serre ¥i B GUINNT S ATH B, ZhE
TOEAITHFT, AR — X =BT L Tidkk 4
RIEEOETEN B L TLES 2SI T
B, FLAYDIIRE =3y 7Y —H
7 Serre FRIENC—H L TLE 5, EEE D/
K oHEFRFHETIEN—ay - 7V e KE
D ES =BT 22OV THIZE L. Zhbd
—HFBZ Krull Xuas 1 IR THB Z &
BAETH 2 Z e Z2FTVRED S LR LT, AL
B3 oiff%te & 512D T, KE FEoE 5z
BROEEE R 2e XDFEL AR — X -]
DREARY b7 L EOBEBOHIIR 7 7 A %8N
L. 1o & KE PHER 77 & o T 42 B % 1 K
L7z IOBIRETFHETHOA TV =23
>+ 7Y —H¥ Serre DB O NHENIRT 5 b
DTH B,

I study KE-closed subcategories of the module
category over a commutative noetherian ring
in joint work with Toshinori Kobayashi. Here,
KE-closed subcategories are additive subcate-
gories closed under taking kernels and exten-
sions. We have obtained a complete classifi-
cation of KE-closed subcategories over a com-
mutative noetherian ring. More explicitly, we
have given a bijection between the KE-closed
subcategories and a new class of functions
on the prime spectrum, which we have intro-

duced. This recovers the classical classifications

of Serre subcategories and torsion-free classes.
B. &KX

1. S. Saito: "Classifying torsionfree classes

of the category of coherent sheaves and

their Serre subcategories”, J. Pure Appl.

Algebra 229, 1 (2025), 1-34.
2. S. Saito: “The spectrum of Grothendieck
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monoid : classifying Serre subcategories
and reconstruction theorem”, J. Algebra,
658 (2024), 365-414.

. T. Kobayashi and S. Saito:@ “When
are KE-closed subcategories torsion-free
classes?”, Math. Z. 307, 65 (2024), 1-21.

. S. Saito : “Tilting theory for periodic tri-
angulated categories”, Math. Z., 304, 47
(2023) 1-34.

. S. Saito:“A note on Grothendieck groups
of periodic derived categories”, J. Alge-
bra, 609 (2022), 552-566.

C. HEAFER
1.

Classifying KE-closed subcategories over
a commutative noetherian ring, Perspec-
tives in Tilting Theory and Related Top-
ics, HHEARE, 2025 £ 2 H.

. Torsion-free classes of smooth projective
curves of genus 0 and 1, %5 56 [FIERER B &
ORBERS VRO U A, WEHFEKRE 2024
F£9H.

. Classifying KE-closed subcategories, &
FAERERBEIF—, £ 54>, 2024
F£6 H.

. Classifications of subcategories of ex-
act categories, Classifications of subcat-
egories of abelian and triangulated cate-
gories, B T K7, 2024 £ 6 H.

. Classifying torsionfree classes of the cat-
egory of coherent sheaves and their Serre
subcategories, McKay correspondence,
Tilting theory and related topics, Kavli
IPMU, 2023 4 12 A.

. Classifying several subcategories of the
category of maximal Cohen-Macaulay
modules, %5 55 EIFEFE K CERBGHH S ~
RIY L, KIRRIKRY:, 2023 49 H.

. Classifying Serre subcategories of the

category of maximal Cohen-Macaulay

modules, The 9th China-Japan-Korea

International Conference on Ring and

Module Theory, Incheon National Uni-

versity (¥#E), 2023 £ 8 H.



8. Classifying Serre subcategories of the
category of maximal Cohen-Macaulay
modules, % 34 MR AR tE I F—, Jb
RT3ERY, 2023 47 A.

. Classifying torsionfree classes of the cat-

egory of coherent sheaves and their Serre

subcategories, ZARE 2 I F—, Kk

KR, 2023 %5 A.

The spectrum of Grothendieck monoid,

527 [MAECE TR, IR, 2023

F3H.

10.

BA RF (SASAYA Kohei)

A TFZEREE

75 7 2V L O, MRS X OEES 5%
EEEICOVWTOMEEIToTWVWE. 75
7 2V EIZIZIE S BEEN IR WD, £D I
IEHER FRATRN R 2 RS 2 2 & BIRA IR A
Y 72 5. REEE, EEMEIETL T
%7727 %) ED p-TxL¥ — (Dirichlet B
® LP(p > 1) i, B 1 B LP-Sobolev Z2Ic
HYT230) ITHET 23 p-TAr L —HIEORH
e —BEE—EDORMFTTRLE. (BohR
HBETE 2R, BB D Sobolev /LA, LP J v
LDIEHD & BB VP REILT 2 Z 2Ty
5. )p = 2 O%E O EH IR RIEIGRIE
PRALTVWSED, TR e BTk
ZRHW, REEREBLE, L7V 2 bRk
(arXiv:2502.10369) T 5.

My research interests are analysis, stochastic
processes, and the related geometry of fractals.
Because they do not have smooth structures,
constructing canonical objects for analysis on
fractals is a nontrivial problem. Recently, p-
energy on fractals (p > 1) are considered, which
is an LP version of the Diricchlet form, in other
words, corresponds to the Sobolev space WZ}
in smooth settings. In this academic year, I
constructed p-energy measures from p-energies
and proved their uniqueness under certain con-
ditions; this corresponds to recovering |V f|P of

f € VVp1 from Sobolev and LP norms of the
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functions in the domain. This result adopts a

completely different approach from the classical

result for the case of p=2, which uses the bilin-
ear property. This result was posted on arXiv:

2502.10369.

B. FE&KHX

1. K. Sasaya: “Some inequalities between
Ahlfors regular conformal dimension
and spectral dimensions for resistance
forms”, Potential Anal. 61 (2024), no. 2,
347-377.

. K. Sasaya: “Systems of dyadic cubes
of complete, doubling, uniformly perfect
metric spaces without detours”, Collog.
Math. 172 (2023), no. 1, 49-64.

. K. Sasaya, “Ahlfors regular conformal di-
mension of metrics on infinite graphs and
spectral dimension of the associated ran-
dom walks”, J. Fractal Geom. 9 (2022),
no. 1-2, 89-128.

C. MsERER

R p-T A LF — IS 3 p-T

L —HIE DML, 2024 FEFEHERGR S >~ R

D L, FEBR RS T, 2024 4F

12 A.

CRIRATE p-T AL F —INBET 5 p-T 2
VX —HIE O, HABER 2024 F1E
KRG TR, KICRZESEH F v 8 X,
2024 £ 9 A.

. On construction of p-energy measures as-

1.

sociated with strongly local p-energy, <
Na 7R £ D 2023, KXY 4
Yavik—), BRE, 2024 4 2 A.

. PEEEZER O R 2 R 7 12 SRy
# 2 DIbH, BALR &ML I —, W/
AL RABRAEER, 2023 42 7 H

. A system of dyadic cubes of a complete,
doubling, uniformly perfect metric space
without detours, Analysis and Geometry
of Fractals and Metric Spaces: Recent
Developments and Future Prospects, /7
EHGREE, M, 2023 423 A

. Ahlfors IERIFJERIT & Z DIEFE DS



DT, BGRB8 2 O B A
®IF—, F T4, 2022F 12 H

. Systems of Dyadic Cubes of Com-
plete, Doubling, Uniformly Perfect Met-
ric Spaces without Detours, R i i 22
M DT & % X2 DB, fEFKE
£3IF—nNT R, 20224F 9 H

. Some inequalities between spectral

dimensions and the Ahlfors regular

conformal dimension of  resistance
metrics, Analysis on metric spaces work-
shop 2022, MR AR R ZBERY:, 2022
5 H.

. FEREZEREIC BT 5 Ahlfors regular confor-
mal RIT & AT FILRITDBERIZOWN
T, HILRZERA LI F— A 54>,
2021 4 11 A.

=M 5K (TAKADA Yuta)
A. WFEREE

# 3 “Characteristic polynomials of isometries
of even unimodular lattices” 2% Acta Arith-
metica ICIBEH XN, ZOWRX T, 5261
FZEAPLI=EY 2 7 — B FOHECREDME
BZEA L UTEBINRETH % 2 & DRFTARIEN
IRREE MM E REZ AR T WS, JEHEL
T, EH 10 7213 18 @ Salem EHIEF M
K3 o B RO 2R e UTEBA#E
TH27DDREFDFMNZ, ZDOR/NZHAD
SETE X7, %72, Picard ¥ 2 DGR K3 i
HOLY FRE—ZARY I LERELT LS
U ¥ b “Dynamical degrees of automorphisms
of K3 surfaces with Picard number 2”7 % 58 X
H7-. 24U K. Hashimoto K, J. Keum £, K.
Lee [ 3 NOFERZILRT 2HDTH 5.

The paper “Characteristic polynomials of

isometries of even unimodular lattices” has
been published in Acta Arithmetica. This pa-
per describes a systematic way to compute the
local global obstruction for a given polynomial
to be the characteristic polynomial of an isome-

try of an even unimodular lattice. As an appli-
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cation, we give a necessary and sufficient condi-
tion for a Salem number of degree 10 or 18 to be
realized as the dynamical degree of an automor-
phism of a non-projective K3 surface, in terms
of its minimal polynomial. I have also com-
pleted the preprint “Dynamical degrees of au-
tomorphisms of K3 surfaces with Picard num-
ber 2”7, which determines the entropy spectrum
of projective K3 surfaces with Picard number 2.

This work extends a result by K. Hashimoto, J.

Keum, and K. Lee.

B. &L

1. Y. Takada : “Characteristic polynomials
of isometries of even unimodular lat-
tices”, Acta Arith. 217 (2025) 333-378.

. Y. Takada : “Lattice isometries and K3
surface automorphisms: Salem numbers
of degree 20”, J. Number Theory 252
(2023) 195-242.

. K. Iwasaki and Y. Takada : “K3 Surfaces,
Picard Numbers and Siegel Disks”, J.
Pure Appl. Algebra 227 (2023) no.3 Pa-
per No. 107215.

. K. Twasaki and Y. Takada : “Hypergeo-
metric Groups and Dynamics on K3 Sur-
faces”, Math. Z. 301 (2022) no.l 835-
891.

C. HEaFER

1. Dynamical degrees of automorphisms of
FAR R A RBE M 2
F—, HERRF, 2025 F 1 A.

. Dynamical degrees of automorphisms

K3 surfaces.

of K3 surfaces with Picard number 2.
Workshop in Algebraic Geometry in
Bandai-Atami, ##24GE, 2025 4 1 H.

. Dynamical degrees of automorphisms of
K3 surfaces with Picard number 2. Mini-
Workshop: Young Perspectives in Alge-
braic Geometry, National Taiwan Uni-
versity, &4, 2024 4F 11 A.

. Picard # 2 @ K3 HiHI O B C.FAB D J1%
MUK, 2024 FEFREIRIR, KBRKE,
2024 9 H.



5. Characteristic polynomials of isometries
of lattices and dynamical degrees of au-
tomorphisms of K3 surfaces. Workshop
on Dynamics in Arithmetic and Complex
Geometry and its Applications, ABRZNIT
K2, 2024 42 H.

I TFoRCHBOREAZHA L K3 o
H R D A RE. AR EGRE < 7 —,
JeEE KR, 2023 £ 12 H.

. Entropy of K3 surface automorphisms:

Working

Workshop on Calabi-Yau Varieties and

Related Topics 2023, dti#EiE K%, 2023

FTH.

Lattice theoretic approach.

#E EK (MURAKAMI Kota)
A. WFZEE

FERTHARE D E Y72 IEER AR, RBLD 72 3%
SRR 5 O e 3RS O 12, Weyl £ braid
B, BTESCREBEoORBGRICHEN2ASDYE
ARG 2 RIS 5. fHAG O Z IR
BORIGEMCEROT 2 2 & TR T
HICHAEDERNZREOT 252 5. HIicE
DFHEO T 2 W THAE DEGRIT LR OARA
OWE %R E AW THRS 2 Z v THAEIHE
fiE%e R 2 Z L \THIEAT D 5 .

IERAERZ 2 7 () TS 2 ERES &
UF Gelfand-Ponomarev 12 & D EA X - RigH#S
RE e XN 2 FERTHLEL, Hernandez-Leclerc
DI FE % F1Z L 72 GeiB-Leclerc-Schroer 12 & %
WFHMEATRE—fRAL Cartan 75243 3 2 DYLER
(—fAL S MRS AE) @ R BiaR & T 5
LTV, AN REB XUET affine RBOFH
FRATTRBLDHFLIC BV THY) LRI D ¢-F51E
726 D7z TR, MIRBOBEERCBT %
REEARK OB S bIEEI NS, ZOBIAD
5RT ¥ v M EfEE A 7 FIRE OIS 2 2
WZBRAAT ZARIC & D SRR ROT O I AT R
b, TOHEMXITEE LT (BRE D Cartan 17
FNZANBES %) — AL ARBUIB R 5.
Z DR D T T— AT AR B SR T B
ERBOWBEL DL EMFEEZRZ e
TE 5. —fRIbE RS ORI OIS
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BN B WY RIS E M- b OB BT
affine KO RBI/2 b OWEP ZN S Dlifi7z TH
6972 T, Grothendieck BRI Eii 2 FICE
E 7 ¥ DA G DRI BRI AH I B 2 TR
3R BIELAEEZIToTVS.

2024 X Caen K% D Bernard Leclerc K&
HEFEZIT o7z, —RIL S NFiGHEREB DX
BT =mMBEE O K€ b ¥ —EB D5 & Derksen-
Weyman-Zelevinsky 12 & 2 K7 > v L4 & i
DEEROHHZEMA L, Frenkel-Hernandez 12 &
D shift affine & FHOEREXITCENIRID ¢-15
BE5 2% TRINTHSERD Laurent #
Bz, —Bib S NHiS A D@ Y 72 R &=
InEE2D & E ¥ 2 i Grassmann ZHEKD Euler 12
BORREEZ HWTEh L. Z oHFEIFZEICEE
U CHLER R R AT I ST T C ORI BE 5 2
MR R THEE B I ko 7.

F MR AR KR A T O RERITE W
T Cartan 175 O ZRAT O MR RIS L
TREMER (R & ORI L CaiE
B IRoT.

His research focuses on the connections between
representation theory of associative algebras
and combinatorics. Various aspects of combi-
natorics, such as Weyl groups, braid groups,
representation theory of quantum groups and
algebraic groups, e.t.c., are realized on appro-
priate categories of modules, complexes, or va-
rieties of modules over some associative alge-
bras. In such contexts, representation-theoretic
objects are often characterized by using purely
combinatorial concepts, and conversely, certain
purely combinatorial properties are established
through these representation-theoretic charac-
terizations.

In recent years, he studies path algebras
of quivers, their preprojective algebras intro-
duced by Gelfand-Ponomarev, and a general-
ization of preprojective algebras (generalized
preprojective algebras) introduced by Geif3-
Leclerc-Schroer based on the previous work of
Hernandez-Leclerc. The generalized preprojec-

tive algebra is an associative algebra given by



a quiver with relations associated with a sym-
metrizable generalized Cartan matrix and its
symmetrizer. One can interpret the generalized
preprojective algebra of finite type as a quo-
tient algebra of a certain infinite dimensional
algebra given by a quiver with potential intro-
duced in a categorical study of cluster algebras
by Derksen-Weyman-Zelevinsky. In the repre-
sentation theory of quantum affine algebra, the
g-characters of suitable finite dimensional rep-
resentations satisfy certain functorial relations.
They are studied also from the viewpoint of ex-
change relations in the cluster theory. From
this point of view, they introduced these quiver
algebras. By this interpretation, the general-
ized preprojective algebra has a natural grading
structure, and one can consider graded modules
over the generalized preprojective algebras. He
studies connections between properties of cer-
tain graded modules over the preprojective al-
gebra and those of representations of the quan-
tum affine algebra, which contain numerical or
combinatorial aspects of the Grothendieck ring
such as a cluster structure.

In fiscal year 2024, we conducted joint research
with Bernard Leclerc (Caen). In this project,
we provided a geometric interpretation of for-
mal power series that are conjecturally given as
g-characters of infinite dimensional simple rep-
resentations of shifted quantum affine algebras.
In particular, we proved these formal power se-
ries can be expressed as generating functions
of Euler characteristics of quiver Grassmanni-
ans of certain graded modules over generalized
preprojective algebras. Our approach is based
on an analysis of homotopy categories of graded
modules over generalized preprojective algebras
and the theory of mutation of quivers with po-
tentials by Derksen-Weyman-Zelevinsky. He
gave a talk about this joint work in the confer-
ence on tilting theory held in RIMS (Kyoto). In
addition, he gave a talk at OIST about a defor-
mation of Cartan matrices and their module-

theoretic interpretation based on joint works
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with Ryo Fujita (RIMS).
B. &KX
1. R. Fujita and K. Murakami : “Deformed
Cartan matrices and generalized prepro-
jective algebras II general type”, Math.
Z. 305(4) (2023).

. R. Fujita and K. Murakami : “ Deformed
Cartan Matrices and Generalized Pre-
projective Algebras I: Finite Type”, Int.
Math. Res. Not. IMRN 2023(8) (2023)
6924-6975.

. K. Murakami : “PBW parametrizations
and generalized preprojective algebras”,
Adv. Math. 395 (2022) 108144-108144.

. K. Murakami: “On the module categories
of generalized preprojective algebras of
Dynkin type”, Osaka J. Math. 59(2)
(2022) 387-402.

C. HEAFER

1. On graded preprojective algebras and

rigid modules, Perspectives in Tilting

Theory and Related Topics, F#HFAKZEE

FEFERTIFZERT, 2025 4F 2 H.

. Deformed Cartan matrices and gen-
eralized preprojective algebras, Spring
Workshop on the Representation Theory
of Algebras and related areas,
B REBERY:, 2024 4F 4 H.

. Deformed Cartan matrices and general-
ized preprojective algebras, Algebraic Lie
Theory and Representation Theory 2023,
FRH TR, 2023 £ 5 H.

. Categorifications of deformed Cartan
matrices, REHEHEREL I F— (4
F4 ), 2023 4 4 H.

. Categorifications of deformed sym-
metrizable generalized Cartan matrices,
Advances in Cluster Algebras 2023 (=
PRk A o4 ), 2023 4 3 A.

. Categorifications of deformed sym-

metrizable generalized Cartan matrices,

The 8th KTGU Mathematics Workshop

for Young Researchers (EFE&i®: HA),



TSR A, 2023 1 H.

. Deformed symmetrizable generalized
Cartan matrices and generalized pre-
projective algebras, Séminaire d’algebre
et de géométrie, Université de Caen
Normandie (7 7 > R), 2023 £ 1 H.

. Combinatorics from representation the-
ory of generalized preprojective algebras,
Representation theory and geometry of
loop spaces (EFE&#: 7 7 ~ X), Labo-
ratoire de Mathématiques d’Orsay (7 5

Y R), 2023 % 1 AH.

XIAO Dongyuan (FE%iE)
A. WA

Lotka-Volterra #4€ 7L, R CEBUCTEE S
2 2 DDEYEFH OFFIT X 2 ERRZEE % iR
T3 BICHN Z BIRAREET LTI,

{

fit-> T LV E7VICET 2058k, X—v 4 &~
DO HARERG 2 & OEY) MR BfE S 5 L TH
BETY., AREMICET 2 LV €7V OMROHLEL
ZE)E, Ni 6O RIC K > THRBIDEINEL
Tedi. REMOEERESRBIERBRAITIEE S
TBHEVA, JBEHEIZ. 2ZE-ICBIT5 LV £
TNAOROUBLEZEEH ZHEL £ Lzs AR 55
NIAERIZOWTEER L £ 9,

1. HZZER Lotka-Volterra %€ 7V

B o B2z @ BT R R D R O IR B 3 2 BT
., EHL< s KN TELMETT, flx
. a v FExROMEYR S KT 5 ®
B—EDOHE ¢ TEEMICED > TV WV
EIEBSZ. 1978 4£1T Aronson ¥ Weinberger
W Eo TSN E L, ZD%. Bramson &
Rothe @ 1980 ELH D {1 F T3 fif DRI E DAL
BICS 2REERFHEiZ 52 F L, LAL. /7
BRROMBDOIBIREBEIRHOT 5 2 idids
PICEHETH D, FHOGE N, BRI
DT, LVEFALDART X —&K a,b> 01
EThzhv & u DHEPHRBERL £5, A%
F. NFX=EADB0<a<l<b(WbWwiH

Up = Uy + u(l — u — av),

vy = dvgy + (1 — v — bu).
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TEDGE) Zilz3 & &, W u HIZERIIC
EDESCED 202D THLPIZLE L,
X5, ROBIEEER ¢ > 2y/1 —alliT e &
(Wb 2 FEIFEIEDHE). V ETILODE
D/ NMETIR DTN — RN T2 Z £ ZFERA L
F L7,

2. 3B{tB Lotka-Volterra 47 /L
ARWSETIE. T2 L W 2 FDOFRFREDE L
Wr—2a=b=11QELHTHEHEHEHLE L,
DHETIE, B u+v =1 LOR TR
BERETH 720, u r vimggReHs 3
ZEMBELWTT, RIS, BiE> I 21— 3
VIIED, uw kv AREOHEBTHETES Z
CEFERLUE L, 20k, il hBfit e SRz
MRS % 2 & T, ol E O WD H I HIFIC
BEor WO SR EMINCALE L, ZOH
1. Dockery & 237H 22 CTHEB L 72 TSlower
diffusor always prevails] WS iEizE SEZ 5
. oML EE A RN e IER REMTA
HIICRRZZ2Z 2R LT0ET, 51T kD
FEE T2 0 2 @ T T HUDERC DR D IR E A
A ED BBEOE WS HIER Bump phenomena
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The Lotka-Volterra competition model is a
mathematical ecology model that describes the
population dynamics of two species competing
for the same living resource in the same area.
The asymptotic behavior of solutions to the
LV system on bounded domains was fully un-
derstood by the remarkable work of Ni et al..
However, the asymptotic behavior of solutions
on the entire space is more complicated. The
applicant has studied this problem. The details
of the results are as follows.
1. Lotka-Volterra competition model in monos-
table case
The asymptotic behavior of solutions to sin-
gle monostable equations has long been a
well-studied problem. The propagation phe-
nomenon, where solutions starting from com-

pactly supported initial datums spread over



the entire space at a constant speed c¢*, was
proven by Aronson and Weinberger in 1978.
Subsequently, the work of Bramson and Rothe
around 1980 provided precise positions of the
propagating fronts. However, precisely estimat-
ing the shape of solutions to monostable sys-
tems is much more complex than single equa-
tions. So far, there are still no results avail-
able. This research studied how the stronger
species u spatially spreads over the entire space
when the parameters satisfy 0 < a < 1 < b
(the so-called monostable case). Furthermore,
it was proven that when the propagation speed
of the solution is nonlinearly selected, i.e. ¢* >
24/1 — a, the solution uniformly converges to
the shape of the minimal traveling wave.

2. Lotka-Volterra competition model in degen-
erate case

This research was the first to focus on the
degenerate case where the competition coeffi-
cients of the two species are equal a = b= 1. In
this case, since all points on the line u +v =1
are linearly stable, it is difficult to determine
the dominant relationship between u and wv.
Initially, through numerical simulations, the
applicant discovered that u and v can coexist in
certain regions. Subsequently, by constructing
some new super and sub-solutions, the appli-
cant qualitatively proved that the species with
a higher propagation speed always wins the
competition. This phenomenon, which con-
trasts with the conclusion proposed by Dock-
ery et al. that “the slower diffuser always pre-
vails" on bounded domains, indicates that the
asymptotic behaviors of solutions on bounded
and unbounded domains are essentially differ-
ent. Furthermore, through more precise analy-
sis, the applicant discovered a new “bump phe-
nomenon”. This phenomenon, indicating that
the convergence speed of the solution at the
center is slower than that at the periphery,
helped to clarify the reason for the discrepancy
between numerical simulation results and the-

oretical results.
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1. M. Alfaro and D. Xiao, Lotka-Volterra
competition-diffusion system: the criti-
cal competition case, Commun. Partial
Differ. Equ., 48:2 (2023), 182-208.

. C-H. Wu, D. Xiao, and M. Zhou, Sharp
estimates for the spreading speeds of
the Lotka-Volterra competition-diffusion
system:
pushed front, J. Math. Pures Appl., 172
(2023), 236-264.

. R. Mori and D. Xiao, Spreading prop-
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erties of a three-component reaction-
diffusion model for the population of
farmers and hunter-gatherers, Ann. Inst.
Henri Poincare (C) Anal. Non Lineaire,
38:4 (2021), 911-951.

R. Mori and D. Xiao, A variational prob-
lem associated with the minimal speed
of traveling waves for spatially peri-
odic KPP type equations, Proc. London
Math. Soc., 119:3 (2019), 654-680.
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My research is focused on Shimura varieties and
their cohomology. This year, I have been think-
ing about the superspecial locus of the PEL
GU(1,n — 1) Shimura variety over a ramified
prime p. This Shimura variety has bad reduc-
tion over p, and a flat integral model has been
provided by Pappas. The superspecial locus is
known to be stratified by Deligne-Luztig vari-
eties of Coxeter type which are associated to
finite symplectic groups. The (Zariski) closure
of such a stratum is a projective variety with
isolated singularities. I managed to compute
the ¢-adic cohomology of these closures, includ-
ing the Galois action. The result is expressed
in terms of unipotent representations of the fi-
nite symplectic group by using Lusztig’s notion
of symbols. The surprising aspect of this com-
putation is that the cohomology actually coin-
cides with the intersection cohomology, ie. it
looks like the cohomology of a smooth projec-
tive variety. For instance, it satisfies Poincaré
duality. Thus, the presence of singularities ac-
tually do not affect the cohomology of these
very peculiar varieties. In a second time, I also
considered the f-adic nearby cycle complex on
this Shimura variety, and I computed its higher
cohomology sheaves explicitely on the associ-
ated local model. The fact that the blow-up of
the Shimura variety at its singular points has
semi-stable reduction was crucial. The result
depends on the parity of n. When n is odd, the
nearby cycles are actually trivial as in the case
of good reduction, and when n is even only a
single higher cohomology sheaf does not vanish

in degree n — 1.
B. F&RiwX
1. J. Muller:

Tits strata in the unramified unitary

“Cohomology of the Bruhat-

Rapoport-Zink space of signature (1,1 —
1)”, Nagoya Math. J. 250 (2023) 470-

497.

C. HEEFER

1. Cohomology of supersingular loci of
Shimura varieties of Coxeter type, One
day workshop on Shimura varieties and
related moduli stacks, Kyoto University,
Oct 2024.

2. Cohomology of the supersingular locus of
certain PEL Shimura varieties of Cox-
eter type, NTU x UTokyo joint confer-
ence 2023, National Taiwan University,
Taiwan, Dec 2023.
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Learning)

Methodology for
talented

nurturing of
mathematical persons
through academic-industrial col-
laboration

I explore the methodology to nurture
talented mathematical persons includ-
ing students through academic-industrial
collaboration such as internship and
project/problem based learnings.
Mathematical models of communi-
cation networks and network-user
trajectory patterns

I develop the mathematical models to
represent the behavior of communication
networks, especially wireless networks,
and to represent the trajectory patterns
obtained from communication networks.
Methodology for improvement of

technical writhing and presentation

156

. T. Tkegawa:

I BERD R -

skills

I study the methodology to improve the
skills for writing technical documents
such as scientific papers and technical re-

ports and presentation.
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“Payload size to maxi-
mize goodput for noisy low-speed wire-
less networks during message segmen-
tation: Case of exponential message
sizes”, 2025 IEEE Wireless Communica-

tions and Networking Conference (IEEE

WCNC 2025), Milan, Italy, March
(2025) 1-6.
. T. Tkegawa: “Goodput analysis for

burst-noisy low-speed wireless networks
2024
IEEE Vehicular Technology Conference-
Spring (IEEE VTC2024-Spring), Singa-
pore, June (2024) 1-6.
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Topic modeling
2022
IEEE Frontiers in Education Conference
(IEEE FIE 2022), Uppsala, Sweden, Oc-
tober (2022) 1-5.

trained contributors:

using journal paper abstracts”,

I BER]  CREBETH L8 v b '

HRE S 2l - (KEREA Y bV —2 T
DTy ¥y MEth— "= IZE » b



MO DWFEETHE, R LERE
TS B BT 46 (2022) 7-15.

. T. Tkegawa . “Science and technology
fields and higher education institutions
with mathematically trained contribu-
tors: Metadata analysis of IEEE pa-
pers”; 2021 IEEE Frontiers in Education
Conference (IEEE FIE 2021), Lincoln,
Nebraska, USA, October (2021) 1-9.

. T. Ikegawa : “Goodput analysis for lossy
low-speed wireless networks during mes-
sage segmentation”, 2021 IEEE Wireless
Communications and Networking Con-
ference (IEEE WCNC 2021), Nanjing,
China, March (2021) 1-7.
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This work is concerned with analysis of gen-
eralized solutions for some nonlinear evolution
equations with singular diffusivities.

We are interested in a singular anisotropic cur-
vature flow. In evolving curves governed by sin-
gular interfacial energy density with corners, we
often observe that a flat portion called a facet
appears. Such a phenomena can be described
as a nonlinear degenerate singular parabolic
partial differential equation of second order. By
introducing suitable notion of solutions we have
been establising various comparison principles
and existence theorems.

On the other hand, we also focused on a sur-
face diffusion flow with very singular interfacial
energy in crystal growth, which is a forth or-
der nonlinear partial differential equations. For
crystalline energy density we derived an ODE
system with a system of algebraic equations to
describe the solution and local-in-time unique
solvability of the solution for an initial curve in
a special family of piecewise linear functions,
provided that the growth order of the energy
density is super linear.

In the meanwhile I published a book on typical
methods of proving uniquness of solutions to
evolution equations.

As an application of motion of a surface by
diffusion equations, we established a method
for data separation which leads creation of new
medicine.

Moreover, I investigate an axiomatic derivation
of phase-field models in thermo-fluid dynam-

ices.
B. JEFKaL
1. T. Hidaka, T. Hioki,
T. Takagi, Y. Giga, M.-H. Giga, Y.
Nishimura, Y. Kawahara, S. Hayashi, T.
Niki, M. Fushimi and H. Inoue : “Pre-

diction of compound bioactivities us-

K. Imamura,

ing heat-diffusion equation", Patterns 1
(2020) 100140.
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. M.-H. Giga, Y. Giga, R. Kuroda and Y.
Ochiai, Crystallilne flow starting from a
general polygon, Discrete and Continu-
ous Dynamical Systems, 42 (2022) 2027—
2051.

.G T, HE b, BRI SRR, Bk E—
BB BdREoT N (HDE) £71
2 KBRS AT Y — LV DRISE”,
iy AT BI3E (2022) 193-197.

. M.-H. Giga and Y. Giga : Crystalline sur-
face diffusion flow for graph-like curves,
Discrete and Continuous Dynamical Sys-
tems, 43 (2023) 1436-1468.

. M.-H., Giga and Y. Giga(&#): A basic
guide to uniquness problems for evolu-
tionary differntial equations, Birkhauser
(2023) pp.155+x.

C. HEA¥ER

1. Crystalline surface diffusion flow for
graph like curves, mini-symposium 2020
(Analysis on metric spaces unit) Par-
tial Differential Equations under Various
Metrics (December 8-11, 2020), Orga-
nized by Yoshikazu Giga, Qing Liu, Xi-
aodan Zhou), Okinawa institute of sci-
ence and technorogy graduate university,
Japan (online), December 8, 2020.
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1. a steering committee member, The 81st
Fujihara Seminar: Mathematical As-
pects for Interfaces and Free Bound-
organized by Charles M. El-

liott, Yoshikazu Giga, Nao Hamamuki,

aries,

Michael Hinze, Vanessa Styles, Etsuro
Yokoyama, Hilton Niseko Village, Japan,
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We construct an objective function that con-
sists of a quadratic approximation of a loss
function term and L? penalty term (0 < ¢ < 1)
and investigate the properties of the estima-
tors which obtained from the objective func-
tion. In particular, we interested in the L9-
boundedness of the estimators and convergence
We

also treat variable selection problem in stochas-

rate in consistency of variable selection.
tic processes as applications. Concretely, we
study ergodic point processes, ergodic diffusion
processes and non-ergodic diffusion processes.
Additionally, we run simulation in each case.

Other than that, we analyze medical data.
B. FEKG
1. T. Suzuki, N. Yoshida :

least squares approximation methods

“Penalized

and their applications to stochastic pro-
cesses", Japanese Journal of Statistics
and Data Science, 3(2), 513-541.

. T. Suzuki :
Approximation Methods and Their Ap-

“Penalized Least Squares

plications to Stochastic Processes", ¥

KL/ (2020)
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HEMEICHWSR TS, 20 &S REREL
ZHES MBI S 2 RERZIRS 2 e 208,
EROHEFIC & - TIE, TTORBE L 1387 2 [EE
DFERDTLES 22D 5. @O REERLE
ORI, B LK, DG time-stepping £ Z1UC
B L CIFRETMEOM AN EATNS. LaL,
rhorzflAaabei, W\o2RER LD DG
time-stepping EICB L TEH F DA HEA T
WRW. G SRR 2 B E L D
20, ZDFREFMMIZFEDHE DAV
N5 eV, 200, BFEOWIETIE, M
oo RE, BZER V e GRXIuZEM
Vi, OBIREMREL TRHliZ{ToTWa. 20
F% DG time-stepping IEIZHEA L, R
YRR 2 o2 BRI L, @Y7z
D KT DG time-stepping ED A ¥ — 4 DA
EiHiiERLZ. LL, 5023V, V, HR
B K> TELLEVWZ ER2RELTED, EE
DEAZBVWTEAN T TH 5. BEE, HERE
b2 BT UL 2 R0E U 7 2B 5 fig
MEfToTWV3.

¥ 72, SOAROBIEF NV TH 5 Aw-Rascle EF
N kR A IR ZBRNCER L, B ORESZ DE
BIZOWTHERETo 7. TORE, MiORE
WZBWT, HEOHR L FEOEHNE S,

DG time-stepping method is the numerical
method for PDE using piecewise continuous
functions for time discretization. As we can use
different domain discretizations on each time
intervals, it is good method for domain defor-
mation problems like moving boundary prob-
lems and fluid-structure interaction problems.
Problems involving domain changes often deal
with smooth domains, facile approximation of
the problem may cause wrong numerical solu-
tion. There are many studies for error analysis
for problems on smooth domains and for the
DG time-stepping method respectively. How-
ever, numerical analysis of DG time-stepping
methods on smooth domain is quite a few.
In the analysis on smooth domain, is is used
specific properties of domain approximation.

Therefore, in previous studies, the relation-



ship between approximations of regions is ab-
stracted as the relationship between a function
space V and finite-dimensional space V},. I ap-
ply this to DG time-stepping method and get
error estimate of DG time-stepping method for
an abstract parabolic problem. In this study, it
is assumed that V,V}, does not vary with time,
which is insufficient in applications. I am esti-
mating of problems with time-varying assump-
tions based on domain changes.

Moreover, I apply the Aw-Rascle model, which
is a mathematical model of traffic flow, to vari-
ous transportation networks and experiment on
the occurrence of traffic jams and its transition.
As a result, similar behaviour to real-life phe-
nomena was obtained in the occurrence of traf-

fic jams.

B. FEKam X
1. Y. Chiba and T. Miyaji and T.

Ogawa:“Computing Morse decomposi-
tion of ODEs via Runge-Kutta method”,
JSTAM Letters, 13 (2021) 40-43.

Y. Chiba and N. Saito:“Nitsche’s method
for a Robin boundary value problem in a
smooth domain”, Numer. Methods Par-
tial Differ. Eq. 39 (2023) 4126-4144.
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FICHECE X —, BERYE, 2024 4
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R 21 MR ER R A FRRR, MILIKE,
2025 4 3 A.
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DTRTHHREEINS Z e ZAEA L, HAERER
EROX DG BROF I ah 28, 2o
&, TIh6RATL 2 RBIRHEDOIRE & b
(12, "Ultra-discretization of Yang-Baxter maps,
probability distributions and independence pre-
serving property' & @8 L T 2025 FEHIIFR

WTETH5.

From an interdisciplinary perspective, I have
been conducting ongoing research at the inter-
face of mathematics, music, and the arts.

At the Signature Pavilion “Playground of Life:
Jellyfish Pavilion” for Expo 2025 Osaka, Kan-
sai, Japan from April 13, 2025, I collaborated
with Dr. Johannes Schiinke (steAm, Inc.) and
others on several media installations. These in-
clude: (1) a system that analyzes jellyfish pul-
sations using Al and converts them into wave
data, which is then mapped to sound parame-
ters such as timbre, pitch, and volume; and (2)
a simulation of a reaction-diffusion equation, ti-
tled KakunoMei, based on the Gray — Scott
model, visualized with LEDs within a closed,
organic structure constructed from 910 equilat-
eral triangles.

In FY2024, I also co-organized an intensive in-
terdisciplinary seminar on “Mathematics and
Music” with Prof. Tomohiro Tate (University
of Tokyo) as part of a liberal arts program. In
this seminar, undergraduate students from the
University of Tokyo and Ochanomizu Univer-
sity engaged in interdisciplinary research and
creative work from both mathematical and mu-
sical perspectives.

Since FY2023, I have been engaged in a col-
laborative research project with Prof. Makiko
Sasada (University of Tokyo) and Assoc. Prof.
Hiroki Kondo (Shimonoseki City University) on
the relationship between Yang - Baxter maps
and the independence preserving (IP) prop-
erty, from the viewpoint of ultra-discretization.
While Yang -
theoretic Yang — Baxter equation, the IP prop-

Baxter maps satisfy the set-
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erty guarantees the independence of trans-

formed random variables. Although these prop-

erties appear unrelated, their connection has
only recently begun to be explored.

Ultra-discretization, a technique frequently

used in the theory of integrable systems, has be-

come a key area for examining correspondences
among various integrable systems. However,
little research has addressed how stationary dis-
tributions behave under ultra-discretization. In
this study, we introduced the concept of ultra-
discretization for probability distributions and
proved that both the Yang — Baxter property
and the IP property are preserved under this
transformation. Furthermore, we applied the
result to quadrirational Yang — Baxter maps
and obtained new examples of piecewise linear
maps possessing the IP property. These find-
ings, along with several open questions, will be
submitted for publication in F'Y2025 under the
title “Ultra-discretization of Yang - Baxter

Maps, Probability Distributions, and the Inde-

pendence Preserving Property.”
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. J. Akiyama, K. Matsunaga, and S. Naka-
jima. ” Mobius Flowers”, Thai Journal
of Mathematics. 21(2023) 1081-- 1098.
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W 2 & AR 2 FIRICE SRS 5 Z 2 T, ROfF
T2 ET 2 ER2TRICHL2ITL, AIEED
BRI ZLT 2 e 2 HEBEE LTWS.
IR, BREHIGRER,

du=Au+uP in RN x(0,T),

DOnfREEER L, FEL, N >1,p > 1,
T>0Ths. ZOFAMEEBITG (LT, ®
YT %) DIFLE L I R R 2 EH D —5
i, PHMEORRES D 3 2 L BB SN TE
D, TNETORITHIEIIECHOMES S, ¥
A

u(z,0) = klz| 77 i p>pp,
u(z,0) = klz|~N[log(e + =] ~)]~

it p=npr,

N
N

(©)

YWHEHE e RN TARELEEE, k>0
TAREVE, BOFEET, N OWRIEETELE
TERZEeBREINTWS. 1R, ppi=1+2/N
ThHb. D2Fh, REHFOLDIHFRTEIRD
EWHHEO R R (C) THD, Zo k5%
FEEM: % FAE optimal singularity(BUR, OS & #§
it) LA TV, LEl AR DG E IR A
TH2H, FZ, FeA RIEERYIREEIN U
TOSZEHLTED, EFETIE, BOHHIR—HK
FEIR_ETHF X Dirichlet Bi et % i U 7z e H A
HrEKie LT, OS oEHICILTWwS (3

X 3 SISV, ZOMEE, HEEN
ICBWTIE, HALGOHENZL ALY RV

®», OSIIEZEMDbDF U THEH, HAL
CBWTIX, HEREFOEZEIZLD, OSiEZzh
IV RZ I RR L. ZOMRIEEH ET
RERFMRICESEZYTRDIDTH D, SHRIFNF

BIRIBARICOWTELSEY T TV FETH 3.

In general, the properties of solutions to non-
linear parabolic equations (including whether
they exist or not) are determined by a com-
plex interplay of factors such as the diffusion
phenomenon, nonlinearity, the shape of the do-
main, boundary conditions, and the shape of
the initial values. In order to clarify these re-
lationships, I have first focused on nonnegative
solutions and considered the necessary condi-

tions and sufficient conditions for the solvabil-
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ity. By simultaneously studying the solvability
from both conditions, I aim to completely clar-
ify the factors that determine the existence of
solutions and establish the necessary and suf-
ficient conditions for solvability. I first con-
sidered the solvability of the Fujita-type equa-

tions;
du=Au+uP in RN x(0,T),

where N > 1, p > 1, and T > 0. It is al-
ready known that one of the factors determin-
ing the existence or non-existence of nonnega-
tive local-in-time solutions (hereafter described
as solutions) is the singularity of the initial
value. From previous research studies and my
own ones, it is known that if the initial value

satisfies

u(z,0) = kla] 71 if p>pr,

u(z,0) = klaz|~Nlog(e + |z 1)~
if b =DF,

(©)

for all x € RY, then no solutions exist when
k > 0 is sufficiently large and a solution ex-
ists when x > 0 is sufficiently small. Here
pr := 1+ 2/N. In other words, the strongest
singularity of the initial value acceptable for
having a solution is (C). I call such a singularity
an optimal singularity (hereafter abbreviated as
0OS). Although the case of the above equations
has been solved, I have derived OS for vari-
ous nonlinear parabolic problems. Recently, I
have successfully derived an OS for the Fujita-
type equation on a smooth general domain with
the Dirichlet boundary condition (see 3 in B).
I proved that inside the domain, the bound-
ary condition have little influence, so the OS is
the same as for the whole space, whereas on the
boundary, the OS is stronger due to the bound-
ary condition. This study focused on local-in-
time solutions and will focus on global-in-time

solutions in the future.
B. KL
1. T. A. Bui and K. Hisa, Existence of solu-

tions semilinear parabolic equations with



singular initial data in the Heisenberg
group, to appear in Annali di Matem-
atica Pura ed Applicata (2024). DOI:
10.1007/s10231-024-01539-8

. K. Hisa, Necessary conditions for the

solvability of fractional semilinear heat
equations in the very weak framework,
to appear in Journal of Mathematical
Analysis and Applications (2025). DOI:
10.1016/j.jmaa.2025.129289

. K. Hisa and K. Ishige, Initial traces

of solutions to a semilinear heat equa-
tion under the Dirichlet boundary con-
dition, to appear in Calculus of Varia-
tions and Partial Differential Equations.
arXiv:2412.06200 (2024).

4. K. Hisa and Y. Miyamoto, Thresh-
old property of a singular stationary
solution for semilinear heat equations
with exponential growth, submitted,
arXiv:2409.16549 (2024).

C. ¥R

(1)

"Initial traces of solutions to a semilinear
heat equation under the Dirichlet bound-
ary condition", F# K% NLPDE +t 3
F—, FERAR A AR, Dec 6,
2024.

AR, AR R T TR 0 E KT
Fel , HEERY: WiLF v 2 o% R HYE
ff, Dec 21, 2024.

"Existence of solutions semilinear
parabolic equations with singular initial
data in the Heisenberg group"', 2025
OIST Conference, Sub-Riemannian
Analysis and Geometry, Okinawa Insti-
tute of Science and Technology Graduate
University, Jan 14, 2025.
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A. TR
2RERFLH2ROFRNIET vk bo¥
B Schrodinger fEFHZROHIBIZONWTE R %2
D7z, KRR TIIEERRT X —XE b OEH
ERFIC X 27— OZBUC X DR S h 2 £ TE
Schrodinger fEFZR OEREHEZ HIB Y EFR L
TW3. HIBOBHERLRERIIL VAT bR
Mrmi LBRICE N Mz B T2 DTDH
D, BRIRINIAPRAEBIEHREZUEHR
YLTHRALESAIE RS 2 DDERIZFIME
Thd. KEBIFIRT Vv VORBUIZIEL
T T TR Z R L 72358 OHEFR D[R
EMEICDOWTER ZED /-,

I studied resonance free domain for semiclassi-
cal Schrédinger operator with quadratic or sub-
quadratic repulsive potential. In this study, a
resonance is defined as a complex eigenvalue
of complex distorted Schréodinger operator. A
standard definition of resonance is that a reso-
nance is a pole of analytic continuation of resol-
vent. The both definitions are equivalent when
complex dilation is used as a distortion. In this
year, I studied equivalence of both definitions
when using a new distortion which depends on
the order of the repulsive potential.

B. FE&KX

1. T. Adachi, K. Itakura, K. Ito and E.
Skibsted: “Stationary scattering theory
for one-body Stark operators, 1”, Pure
Appl. Funct. Anal. 7 (2022) 825-861.

. K. Ttakura: “Stationary scattering the-
ory for repulsive Hamiltonians”, J. Math.
Phys. 62 (2021) 061504.

. T. Adachi, K. Itakura, K. Ito and E.
Skibsted: “New methods in spectral the-
ory of N-body Schrodinger operators”,
Rev. Math. Phys. 33 (2021) 2150015.

4. K. Ttakura: “Limiting absorption prin-
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ciple and radiation condition for repul-
sive Hamiltonians”, Funkcial. Ekvac. 64
(2021) 199-223.

. T. Adachi, K. Itakura, K. Ito and E.
Skibsted:
Stark operators”, J. Differential Equa-
tions. 268 (2020) 5179-5206.

“Spectral theory for 1-body

C. HEEFER
L.

On the absence of eigenvalues close to

the real axis for distorted semiclassical

repulsive Hamiltonians, 1ZN# 7 5=

I —, BINR, 2025 4F 2

. LY ARY b DRSNS & B IS O R
S FRhYavT 4 v H—1ERRCRT
B W72 I8 Z AR I 38 2 o 72 FLIS AT (2
[ 357E), BEHAGEL & & HLIRNI 03 5 1E
T BLEAT D FTER, RIMS, 2024 4£ 9 H.

. Resonance free domain for repulsive
Hamiltonians, A-XZ +L - BEL HE >
YRYY L LR 2024 1 H.

. Resonance free domain for repulsive
Hamiltonians and new distortion, %KX
¥R I —, BRERY, 2023 42 12 A.

. On resonances for repulsive Hamiltoni-
ans and a new distortion, {77 A ER
I —, VaERYE, 2023 11 A.

. Resonances for repulsive Hamiltonians
with new distortion, 2nd Chile-Japan
Workshop on Mathematical Physics and
Partial Differential Equations, ¥ > 7 4
73T - FLRY, 202349 A.

. On resonances for repulsive Hamiltoni-
ans, RIMS £ RIBFFE #RIE M O IERRIE 9B
B ERICE T 2 FEoERE, HEREK
FEFERTIFZERT, 2023 4E 5 H.

CRIEGN 2 EE) S 2 E R O BLEL R
Br, HFREEEZRE (35 4 1), AP i~
7, 2023 % 3 H.

. Strong radiation condition for Stark op-

erators, The 19th Linear and Nonlinear



Waves, KBKZ:, 2022 4 11 A.

10. Strong radiation condition and station-
ary scattering theory for Stark operators,
TERZFE Mt I —, BERE (A 74 V),
2022 46 H.

HEH A (UEDA Kento)
A FFZEREE

DT T — < X IEREE 7 7 ¥ »#H) (fBm) T
BE S N 2 HERM D 71X (SDE) o BUEEH T
b5,
SDE & FHIARA[HER 2 4 X & FoRe R 7 — &
DETAELTLELIEAVWSHI S, HAIRR
SDE &~/ a 72 D v, F B MR
FIZafficii~larchireEILND, —
Fi. REEE. BRI, MERERER Y. v n
RETHHEINZ F—20PICFERERIE~L
a7EPEHMEINZDDOBEFEEL. FREDE
FIcEBT 2 FRIEATS 2dic, E~va 7 ik
RBETADIRD 5N 5, Bm (FHAW R IE
LA VHERBETH D, N—X MEEE WS R
TR —RIZXoTHE~LaryoEENELRT
EWTES, BT, 2D fBm 1T & - THEhX
1% SDE(fSDE) iZE 712 L TEWRHBEN %
Fo,
ZOEORETARZEAT ZHIE, ZoER
DIRIZ & o TARKRDRERYN 7T — 2 &2 TR 2HT
%, —HT, 1 AYDISDE &% DEE %
BERNCRT Z e B TERY, L > T, i
ZEETIMBEDDHD ., ROMEEZRIET 5L L
HIT. K DEHEENDL KD IEMREUERED
Kbz,
FAEEAE AR D FE FE 1] b O 72 8 1T B gt & B
frOMOMEZHNAEMR L, ZOMREZIEH L
BT DR IEIE IS O W TEESRERIC & 2 FEil %
fToTW3,
W BUEEOREE 2 % i 72 F I
%%f%%ﬁ\mﬁE%ﬁW%%@Eﬁ&%W%
BRI TR, BROMIEEEETAIRECT
HiRE &,
ZH o OMERTHEAH LIXIELWD DTH 35,
FREEDHEE, BELMLEXET2-0I2bdeD
FRDEREEThH 2B H 572 Y, BIEINIEE
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THHLNGEEL DB D, —D0—D2FEBRLZD
OFELHASDE S Z 2T, EERITHEEDMN
ETENE S HENDZNEND B,

My research focuses on the numerical analy-
sis of stochastic differential equations (SDEs)
driven by fractional Brownian motion (fBm).

We often use SDE as a model for time se-
ries data with unpredictable noise. Typical
SDEs deal with Markov processes. Further,
the real world is considered to be microscopi-
cally Markovian. On the other hand, some data
observed in macroscopic systems, such as eco-
nomics, geophysics, and neuroscience, are sig-
nificantly non-Markovian, and non-Markovian
stochastic process models are required to make
The fBm is a

typical non-Markovian stochastic process, and

predictions in these disciplines.

we can express non-Markovianity by a param-
eter called the Hurst index. Furthermore, the
SDE driven by the fBm (fSDE) has high repre-
sentational power as a model.

We introduce such a model to predict future
On

the other hand, most fSDEs cannot represent

time series data by solving its equations.

their exact solutions explicitly. So, we require a
numerical solution method that ensures the ac-
curacy of the solution and requires a numerical
scheme that is computationally less demanding
and more accurate.

To improve the accuracy of the numerical
scheme, we have developed an asymptotic ex-
pansion of the error between the exact solutions
and the numerical solutions. Moreover, we have
demonstrated a correction method for the nu-
merical analysis using the results of numerical
experiments.

Usually, the simplest measure of the accuracy
of a numerical scheme is the convergence rate,
but the asymptotic expansion contains accurate
information on not only the rate but also infor-
mation that allows several correction methods
to be implemented.

These correction methods are theoretically cor-



rect but may be difficult to implement in prac-
tice because they are difficult to implement or
the original solution must be highly accurate to
improve accuracy. Therefore, it is necessary to
experiment with each method individually and
combine them with other methods to see if they

improve accuracy.

B. ¥
1. Ueda, K. “Error Distribution for One-
Dimensional  Stochastic  Differential

Equations Driven By Fractional Brow-
nian Motion.”; J Theor Probab 38, 20
(2025). https://doi.org/10.1007/s10959-
024-01392-8

2. HEHEEN, “HHIE D —RITE TV DEUE
fRIEOU R | BIHRAFEITEL X —,
LMSR 2023-16, https://www.ms.u-
tokyo.ac.jp/lmsr/2023/

C. MEEFER
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Correcting numerical solutions of 1D-
fSDE using asymptotic error, 7 7 23 A fi
Hr DFTIT, KRBRFE TAEHEE, 2025 4F 2
H.

. 1 2XJT Fractional SDE ¥ % O J5H, iR
i ARSI L BRI ST,
2024 12 A.

. 1 &7t Fractional SDE ¥ Z DL, HE#f#E
Hrezofd, MERIWEEHY =y 27
T4 B, 2024 £ 12 A.

L IERE T S v viEH TR BN 5 SDE &
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F—, FRR/DNEEH AR EAR DG,
2024 £ 8 A

IR T T v EETEEN X B R
R OBUEMR O MWL R, HRETHER
t I —, WEUREREERIATERL. 2024
F6 H

IR T T v VEETERE) X L fERM )
TR ORUERT DA, HERRY > 7Y
~— 3 — FEEEHEKY, 2023 FE8 A

. Error distribution of Milstein scheme and

Crank-Nicholson scheme for SDE driven

with fBm, JUNEESRGR® I F—, JUNKRE
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AR, 2023 £ 6 H

. Error distribution of general numerical
solution of 1-dim SDE driven by fBm
with arbitrary Hurst index, fESRfElT & Z
D, KRR T2EE, 2022 4 12 A

9. EEDN—R MER RO fBm THE)X
N3 RDE DOELT, EHY > 7

~—t I F—, FUECRZETAETR, 2022 48 8
H
10. Numerical solution and error distribu-
tion of 1-dimentional SDE driven by
fBm, fMEREN L ZOEL, A ¥ 74>,

2021 £ 11 A
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W3 2 HUER ¥ — 2 DIRR LRI, 72 6 ITHE
FEROIEFRT 4 V) 7 VIBREEIN T 2 R0
L —BECowT#E@m L2, [1] TiE, R? i
BT % 2 fH Mullins-Sekerka i AR 5 3
RHEBERIEER—R & LB EFIEZREL
Jo. ZohT, RHEREICBIT 28 2 FREAD
P, ¥R A DR, REL A, SREBA ¥ — 4
WX DINHEREST 2 ZAFOLOREIDEFTOH
PR (RN CHF 5T B 2 e RAFFHL
7o, TLREBMIBOBIRICHEL G 2R
ZERT DT, HERTEED SREECHRS
5ZeMNTE. YBBEFHE 0T 01%, &
BOMHZE DR E B FETIMTED LD
WFEEL 2. [2] TIE, R? 1B 3 Z4H Mullins—
Sekerka Ji AR 2 GRELERF — L2472
KU, MR ¥ — 21BN 2 8 R R T
BB, MEMRETHD L BRLE X
LIZAF—2%HRET 22T, TOMED S
fg A3 7z 3 B O RFERIF D IEE 2 B R ¥ —
LR TEZ LSICTER I bAAL, BUE
YIal—Ya XY IEYERHER L. [3]
TiE, REANDWE Sy T+ Q OFTFEE
RIHE- THENT 2 T(t) 1I22O0VT, FREDRA
OT(t) ¥ a > T F DR 0Q 1 5h LHED b



NI AERE 0 - 00 — (0,7) THMT 2 5
ZRLUIAREROMEIAMT 2 2 F — 220 ERL
7z. 2004 41 Chambolle 12 & » TIRE X hiz T
2V EF — BRI A AR B = — cos 0 1ITBH S
BESRNEEMZ T B (u) 2EE L. ZO
R, 8D OQITBIT L HMEN 0 TH D, ERE
N7z A F— 2455 Almgren—Taylor-Wang 2 ¢
AF—DRMETTIC 5 e bbb otz $5
BOBUHEETHE S FHE 2, Capillary FLEAEL Cp(u)
DHWITDRE DT 2T o7, BRI N X
LF—FyMEBB O E S W2 R 720, EL (u) ©
Vu & u ZRFCBET 25 —Znr o8 Eh
7z Neumann FEZGRZDETHRNTE SN D
BIERLBIRL & HUE MR OEF Dbk 2 iR L, A ¥ —
ADTEMEERIERIC DR L. [4] T, [3] T
BRLEAF—L0D h — 0 2B IR FE
AL, ZODICZ0RFX—4 T, % BEEIEH
# S, ITHIER L, Barles-Souganidis 5 DEZ L
TR KD, ToRMERFE R RERTIS S
5 HE RO R EOE L S, & Huv
TR U 7=, 2 3l (B 7355 = T /7 A2 X D Rl g
AR F 2 Z & DRI BT S, D4R
DI BV TIE, [3] TR BALE Cp(u) DHM
TORMOT Y, Bl (u) DRMLTEOGIF — &
DWW T O FFRE#E G 2 E E R E 2 R T
[5] T, 1 & 2o C A RS B RS OB R %
ERLL. ARCIEROZWES 2R Q12
BT, DiPerna-Lions 12 & % IEFR{LARE R % 4k
RY 2 THESDFEMPAENTHRATH S
LE,IFFRT 4V LEE T TOSRBO—ENE
DFEBRICAE L 7.

In this research, we proposed numerical
schemes to compute geometric evolution equa-
tions, and we showed the existence and unique-
ness of weak solutions to the transport equa-
tion with inhomogeneous Dirichlet data. In
[1], we proposed a numerical scheme based on
the charge simulation method for the two-phase
Mullins-Sekerka problem in R2. Therein, we
proved that the position of the secondary sin-
gular points, the number of collocation points
and the time step contribute the curve short-

ening property of the proposed fully discrete

168

scheme. Moreover, using the uniformly dis-
tribute method, we defined a tangential veloc-
ity at each vertex and were successful to ap-
proximately keep the area of the moving poly-
gon. Incorporating a heuristic surgery into
the proposed scheme, we dealt with topological
changes of a same phase during the evolution
of the polygon. In [2], we proposed a paramet-
ric finite element method for the multi-phase
Mullins-Sekerka problem in R? and showed
solvability of a linear system and unconditional
We also

showed that the proposed scheme can be mod-

stability of the proposed scheme.

ified so that the area of each phase is kept
in discrete level. We carried out numerical
simulations to confirm the validity of the pro-
posed scheme. In [3], we proposed a minimiz-
ing movement scheme for the mean curvature
flow with prescribed contact angle condition in
a smooth bounded domain Q@ C R4 (d > 2)
To this end,

we considered an energy functional Eﬁ (u) with

based on Chambolle’s scheme.

an additional boundary integral term related
to B = —cosf and the contact angle 8. We
proved that the proposed scheme yields a min-
imizer of the Almgren—Taylor—Wang type en-
ergy if the mean value of 8 equals zero. More-
over, we characterized the subdifferential of the
capillary functional Cg(u) for forthcoming nu-
merical computation. To show feasibility of the
proposed scheme, we computed the first varia-
tion of E}é(u) with respect to Vu and u separa-
bly and obtained a Neumann boundary prob-
lem. We solved this problem using the finite
difference method. The numerical results were
consistent with well-known behavior of evolv-
ing curves under the curve shortening law. In
[4], we focused on showing the convergence re-
sult of the minimizing movement scheme which
was proposed in [3]. To this end, we translated
the proposed scheme into a function operator
S}, and constructed an approximate solution to
the corresponding level-set flow equation using

this S. To show the convergence of the approx-



imate solution to the unique viscosity solution
of the level-set flow equation, it was necessary
to derive the generator of S. For estimation
of the generator of S}, the characterization of
C(u) and the equi-continuity of the minimizer
of Eﬁ(u) with respect to data played an im-
portant role. In [5], we considered a transport
equation with inhomogeneous Dirichlet data
under non-smooth velocity fields. We extended
the DiPerna—Lions theory for renormalized so-
lutions to show the uniqueness of weak solu-

tions.
B. &G
1. T. Eto, Y. Giga:

movement scheme for mean curvature

“On a minimizing

flow with prescribed contact angle in
a curved domain and its computation”,
Annali di Matematica Pura ed Applicata
203 (2024) 1195-1221.

2. T. Eto: “A Rapid Numerical Method for
the Mullins—Sekerka Flow with Applica-
tion to Contact Angle Problems”, J Sci
Comput 98 (2024) 63.

3. T. Eto, H. Garcke, R. Nirnberg:
“A structure-preserving finite element
method for the multi-phase Mullins-
Sekerka problem with triple junctions”,
Numerische Mathematik 156 (2024)
1479-15009.

4. T. Eto, Y. Giga:

sult for a minimizing movement scheme

“A convergence re-

for mean curvature flow with prescribed
contact angle in a curved domain”, Ad-
vances in Mathematical Sciences and Ap-
plications 34 (2025) 115-147.

5. T. Eto, Y. Giga:

and uniqueness

“On existence
for transport equa-
tions with non-smooth velocity fields
under inhomogeneous Dirichlet data”,
arXiv:2501.12575 (2025).
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International Conference on Scientific
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. ZHEEREREMHS 24 Mullins-Sekerka [

BT 2ERTE S X M) v 7 AHR
BRAF— 4, HASHBHEY R 2024 4F
oz, FERRE, 2024 9 H.

- KEVERRBIER OB A & BITHRRHIREIC N S %

HWHAREMEICOWT, Fl TS X~ il
2 BT EIRRE R0 2 S R A
fifi% | 2024040, MR E, 2024 42 10 H.

. Mean Curvature Flow with Contact An-

gles: Convergence of the Level Set For-
mulation to Viscosity Solutions, HL#SK
% NLPDE *® I F—, H# K%, 2024 4
12 H.

On existence and uniqueness for trans-
port equations with non-smooth veloc-

ity fields under inhomogeneous Dirichlet

data, % 26 FIHRILECEMRTS RO T 4
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1. HARSHBIEY S -
KEEB

A:ﬂ:
ERELD)

NS AL R

F)II5F— (NAKAGAWA Junichi)

A. TFFEAEE

BB ICBEREH LEAA /) R—=2a vk
HEAE (1) BT K D HIRAE L 2B D 72T
REHROMEEZ 2 & 2. BEORIEZHS I
T5Z8. (2) BECEIDHBELMHHAZ S &
WCHEHFEAM O HHEEZK D, Yax—2r 5L
WETBEE R AT 2 2 v, (3) Hifiotizo
< b, HfiEE 0B ETG P 2ANDOE R 2K |
A R=ya itBIFrr, 200, EHNH
DUNI RS-V LS55 (O ES b ik D
T, == XIS T 2 £ 2 R R T D9E R %

HF&3 ., I have used mathematics to create an

interdisciplinary platform for dealing with the
problems of industry and society. This is the
concept of mathematical innovation: (1)Clarifi-
cation of the principle of the problem by looking
at the real-world problems an abstracted frame-
work using mathematics (2)Reconstruction of
the existing technical concept based on the con-
structed framework and creating new techno-
logical concept by “ think from zero ” using
mathematics (3) Applying the technology and
attempting to promote it among the manufac-
turing field and society, and leading them to in-
novation. With my domestic and international
networks, I propose an appropriate technology
toward industrial needs at the fastest speed in
the world using cutting-edge mathematical the-

ories.

B. 3£

(1] HTE—, BECRE K ZE GRS A Fe R L
IR T5— 23 4 =0 2B 2HEA
N=—>a vy PEETHO, CHEE, 531 & 5
4 B 176-179 (2021)
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[2] Y. Nakamura, R. Sakamoto, T. Mase, J.
Nakagawa, Coordination sequences of crystals
are of quasipolynomial type, Acta Cryst., A77,
138148.(2021)

C. MEEFR
1] HINE—,  HEKZERZEGEEER AR
FMSP #2BEEEMROMNT, JUNKFE=
AT 57 A VXA MVIFRER THRERIC
Ba&mMe %, JUNKE,  2021.8.31
[2] HIE—, HERAR B RCERI TR H A
BIPRA EIER IR (7 — 2P 4 Y RICBIT S
A/ R=Yarv BPEETDHD,IJST CRDS
g AR, T2 Om@icis 2423 - —
JST Web ##i 2021.2.24
(3] HIE—,  HE KRB AR
FMSP #H 2B EEIFFLOMN, TUNKFE~
AT x7 -4 VER M VIHRES THREC
BIaEMe By, JUNKE, 202098
D. ##%
1. AR I B F— &9 A
YADBEDDIZONWT #RETo N, (1) @E
BEOBERTOT =X YA TV RTBT 28 -
Mt OFEHORBREN. (2) T—XRDERE
R CHIRECEENBETE 2w DH» HE F
NEHFUNBEMEDORREZ, AZ2T 4 70—
¢ FMSP - 2EE BT 0 =6 %2 A I/
(2024 4£ 10 A 18 H)

F. MAMES — e X

LIUNKSE <R 757 « 4 XX VWIS
PESRA DICHER) - FERERI LRI ZEILAGE E &
=EH

i

B¥ 55— (HARAKO Shuichi)
A. BRFEREE

STV T4 v 7l E SO H 2 ORI
BOWC, ¥y I 74 v 7 REET 2 X5 7%
Byl ) — b ORIIBH SN TW S

_®i9EU~RQM//7V774/7M“
U —RE e I3, associative case {ag}q, Lie
case {lg}4, commutative case {cg}y, D 3 DDRK
HD B, THoDRINIZY —RBUHEES L
STV IT 4y IRBEWNT 5V =4 bR



Bh 2 IFEBRC L2 XBUT I H D, =4 b
DIEDHERT af, IF, cf OFRED Y —REMRET
UL ay, Iy, g DRERY—BLIRESN S,
— /T, BBOBEPERHL 25 X 5T
N2 BT, FRTYEICE T 28D
VWL T WS, AT X D —i D AT
HEDORMBHSNTED o-A[HRE p-1]
PR L IHERTW3, ZRETOMEIC &
D, BBOMED p-AlHi 725 X 5 IR L - 24
KTH 2 p- 2RI B N T, WRERCE PO PERE KL
EMER MDD OISR Q MGz b
ROEY 27 —FHOMREIT R -7z,

REFIL, p-ZRREDO LD Y FL o T 4 v M
BIZOWTHIEL 720 R/, ¢f D2RFERY —
BERDUE U723 1 RO S iz,

For certain algebras with symplectic actions,
the series of Lie algebras of derivations which
fix a symplectic element are known. Such Lie
algebras are called symplectic derivation Lie al-
gebras, consisting of associative case {a4},, Lie
case {ly}4, and commutative case {¢,}4. These
series are graded by nonnegative integers com-
patible with the Lie algebra structure and sym-
plectic actions. If the homology group of pos-
itive weight parts af, I},
mined, then so are the homology group of ag,

and c;‘ are deter-

lg, cq.

Supermanifolds, manifolds constructed as the
algebra of functions is supercommutative, are
used to describe supersymmetry in parti-
cle physics.  Algebras with commutativity
more general than supercommutativity are also
known and are called o-commutative algebras
or p-commutative algebras. In my previous re-
search, I have shown the inverse function the-
orem and the implicit function theorem for p-
manifolds, which are manifolds defined as the
algebra of functions is p-commutative, and have
constructed the modular class associated with
Q-structures.

This year, I researched a symplectic structure
on p-manifolds. Moreover, one article deter-

mining the second homology group of cg+ was
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published.
B. &KX
1. S. Harako : “On characteristic classes of
Q-manifolds”, BERFE LRI (2020).

. S. Harako
Manifolds and Their Modular Classes”,
preprint, arXiv:2206.05709 (2022).

. S. Harako : “Manifolds Graded by an Ar-

bitrary Abelian Group”, B EKFHE -5

32 (2023).

S. Harako : “The second homology group

“Almost Commutative

of the commutative case of Kontsevich’s
symplectic derivation Lie algebra”, J.
Pure Appl. Algebra 229(1) (2025), pp.
107841/1-14.

C. MEgFER
1.

An application of almost commutative

algebras to graded manifolds, B ALK

BvIF— 54,2022 7TH

. Orientable p-Q-manifolds and their mod-
ular classes, F En Y — kit IF—, F
Vo4 v,2022F 10 A

. Computational results for the symplectic
derivation Lie algebras, HANE:S 2022
FEEMEREIRR, JLEERE, 2022 F
10 H

. The modular class using the Schouten
bracket on a p-manifold, Poisson 3% &
Z DR, WEHERIRZ, 2022 4 12 A

. Graded Manifolds Whose Functions Are
Almost Commutative, The 18th East
Asian Conference on Geometric Topol-
ogy, A ¥ 74>, 202342 H

. p-commutative algebras and their ap-

plication to graded manifolds, Mapping

class groups and Quantum topology, ¥

JREZEMSUb A= K 587 - HIRETT

Bkt v & —, 2023 4£ 3 A

The modular class of an orientable p-Q-

manifold, HARCER 2023 FEFER,

K2, 20234 3 A

. Graded manifolds with rho-commutative

functions, 2§ 30 FIBIHAEFRMA L I F—,



WA R, 2023 7 H

9. p-ZHAERD OB 2 Q arEny—HD
B, S0 RS- YR AL B
BLZFKY¥, 2023 8 A

10. KB 2R BT 2 EY 2 5 —HDIL
iR, BEXEM PR —+ I —, MR
ENL A, 2024 £ 11 H

G. ZH

FERFERFBERER AR ERHE AT SRR
H, 2020 4£ 3 A

#iIL B (YOKOYAMA Satoshi)
A. HFZEREEE

VRN ZERLULBEE 2R T HEL K
12, 1) 73R Euler, 3 Navier-Stokes 77125,
2) 2MHZ 7T 2 FREORES X/ ¥ OB ZRICE
FAMERIEM TR 2 TR L TV, Bk
D 7 4 X% b O FERFR DR Allen-Cahn
HEXZ2EZRUHBESEMME (sharp interface
limit) ZF#FHXFERZF72 (1)) -

I study stochastic partial differential equa-
tions describing physical phenomena, in par-
ticular, 1) stochastic Euler and Navier-Stokes
equations 2) SPDEs for physical phenomena
such as fluctuations at the interface sepa-
rating two phases. We studied a volume-
preserving stochastic Allen-Cahn equation with
a transport-type noise, and investigated the
corresponding sharp interface limit ([1]).

B. FEKG

1. F. Flandoli and S. Yokoyama: “The effect
of transport noise on interface formula-
tion”, Results Math. 79 (2024), no.4, Pa-
per No. 144.

2. S. Yokoyama : “A stochastically per-
turbed mean curvature flow by colored
noise”, J. Theoret. Probab. 34 (2021)
214-240.
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B1FRIEFE (Doctoral Course Students)

224 DC1, DC2 : HARXMIRELE - FFHlRfFEE DC
FMSP a—24 - #Wioa> 547 - V=T 4 Y R¥W T 7 I 50— 24

Yo 3 4 (Third Year)

%2 J (AWAZU Hikaru)

A. TG

BB & 2 DA A ZE R N O AEH DRENEME I D W™
T,Banach BBZ W THZELTW5. ZAUTEHL,
TEHOVENEM:  fER 2 54T % Banach 38 D¢
JEVE 2GR HNCHE DT 2 S e ST E . DR
73 FHERZFE D/ NREEROPE DD tiTbh,
427V TV Y PORBEZETELTVS.

HERORE G DMEIERECTH 2 21k, H(G)*™ oI
G-AET, ERbZ NI ehRET S L% E
9o MEMATEICEE L CTIRIR VRO T 3 H 5
TW3 A, H T3 Banach I8 ZH W RO
WHEHLTAS. D% D Johnson OFEM  THERL
BE G MMEETH % Z & ¥, convolution fHIZ & %
Banach 3 ¢1(G) 7% Banach B2 L THEIETH %
ZeDAfE) RIS T NS,

Z 2T, Banach & A 2MEETH % 1%, (EED
A-A-Banach bimodule E ¥, A 75 Z DI
DIEEOEFRIE B D — E* T derivation T
H23E5RDDOIITHLT, Fix D X inner deriva-
tion TH2 L WHNHZMLTI L2V,
ZIZT E* b FEEARIC A-A-bimodule D
EBEROZCICHERT 5. £72,D % derivation
THBLWVS DI, EED ab € A ITHLT,
D(ab) = a.D(b) + D(a).b Zii7=3 25,
Z 4 inner derivation TH 3 & W5 DX, E* O
T ¢ DIFELT, D(a) = a.¢p — p.a &FEIFBZ
rEWVS.

RENEMDEFRIZ a2 %7 AT R FIL 722/
DBERFEER I L TR RE ATV 5.
G X PREIETH 3 21k, #FHESRD net {m; :
X = (4(G)}s BEEL, & mi(z) 13 G EOREE
BETH-T, Fgec GITHLT

Sup [mi(g.2) — g.(mi(x))[ler@y = 0

i3z WS, ZHiX Banach ZEf
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(HG) ®. CX)*™ OHFIZ G-ARE R ICTRA &
SOPFET DL EVHZIONE Z e BHISAT
Wz,

IITOX & X bodkllons C* KT
HY, ®. 1% Banach ZZfE D injective 7 > VLR
TH5.

(G) ® CX FEHEHZ K L 72 convolution
F%Z# 2% Z 2T Banach ]Ric 5. ZHhOEIE
PICBIL T, IR OFERZ 157

PURIE A

1. G~ X 5 WEIEMEH
2. (1(G) ®. CX & CX-{'-geometric
amenable(7¢IlH) TH 5.

Z 2T CX{'-geometric amenable ¥ V5 DI,
(G) ®. CX @ Banach bimodule E 122\,
CX O E~OERICET 2 iz e & 2 ik
M7z TN T0B R 61E, (H(G)®. CX 26 E*
A D derivation & inner IR SN B, L WS ERH
TRIEEO—FEDTHNETDH 5.

I have been studying the amenability of discrete
groups and their actions on topological spaces
using Banach algebras. In this context, I par-
tially related the amenability of the action to
the amenability of the Banach algebra arising
from the action.

This research was carried out under the advice
of N.Ozawa of Kyoto University, and I plan to

release a preprint around April.

Among discrete groups, one particularly use-
ful and broad class is that of amenable groups.
Various characterizations of amenability are
known, but here I focus on the one using Ba-
nach algebras. In other words, Johnson’ s
theorem— a discrete group G is amenable iff
the Banach algebra ¢(G) (equipped with the

convolution product) is amenable as a Banach



algebra—is well known.

Here, we say that a Banach algebra A is
amenable if, for any A-A Banach bimodule FE
and any bounded linear map D: A — E* that
is a derivation, D is necessarily an inner deriva-
tion.

Note that E* also naturally carries an A-A bi-
module structure. Furthermore, saying that D
is a derivation means that for any a,b € A, it

satisfies
D(ab) = a.D(b) + D(a).b.

And being an inner derivation means that there

exists an element ¢ € E* such that

D(a) =a.¢0 — ¢.a

Now, amenability has also been extended to ac-
tions of discrete groups on compact Hausdorff
spaces.

An action G ~ X is said to be amenable
if there exists a net of continuous maps
{m;: X — (1(G)}; such that each m;(z) is a
probability measure on G, and for each g € G
one has

sup [mi(g.) = g.(mi(2))lln @) 0.

It is known that this condition can be rephrased
as the existence of a special G-invariant element
in the bidual of the Banach space (£(G) ®.
CX)**.

Here, CX denotes the C*-algebra of continu-
ous functions on X, and ®. denotes the injec-

tive tensor product of Banach spaces.

The space ¢!(G) ®. CX becomes a Banach al-
gebra when we consider a convolution product
twisted by the G—action on X.

Regarding the amenability of this Banach alge-

bra, I obtained the following are equivalent:

1. The action G ~ X is amenable.
2. I1(G) ®. CX is CX-'-geometrically

amenable

Here, O X—/!'-geometric amenability means the

following:
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For any Banach bimodule E over /*(G)®. CX,
if a certain analytic condition of the C'X-action
on F is satisfied, then every derivation from
(G) ®. CX into E* must be inner.

This is a weaker form of amenability.

B. FEXKHX
1. H. Awazu : “Amenability of group ac-
tions on compact spaces and the
associated Banach algebras”, arXiv:

2504.08357(2025)

C. HEHFER

Bov .y IMEe ZORH, 2022 BIEH
R, ¥ v YRR 7S5, 2022 4E 9
H.

. Wedged products of graphs and groups,
2023 BARLfEt L AAE R,
2023 9 H.

. Amenability ¥ #£® bounded cohomol-
ogy, 2024 5 20 EACHA L L TFHAES
~BE DR~ ALHBHE R, 2024 4F 3
H.

. BEFH ONENEYE ¥ Banach BROMENEMEICD
WT, 2024 BRUENTIFZE R, ALiEE KA,
2024 £ 9 H.

. Amenability of Discrete Group Actions

1.

g B
i, A

on Compact Hausdorff Spaces and Aris-
ing Banach Algebras, 2025 %8 8 [A4(FHHT
ANt 3 —, BAHEKRY, 2025 42 A.

. Amenability of group actions and Ba-
nach algebras, 2025 HAEY¥ %, RfGH
K2, 2025 4E 3 H.

B%EB 8 (ISOBE Noboru)
(444% DC1)
(WINGS-FMSP
a— R4
A. BFEREE
BTHITL TV S ChatGPT ICRESN D X 57
RO NTHIREIC & o T, TREFE (Deep Learn-
ing) &PHINZEIET ML, FAIRIRERZFA
ThHb. ZIT, FE¥EX, Deep Neural Net-



work (DNN) ¥\ 5, JEIEER 2 BRI E
R ZBRET VR, 58, O% D, BERE
b33z TH3. DNNIZOWTIE, FHREEM
TEHRPU AR ZERHMG &\ 7= BHER 4 72 fR AT 233
LTWa. fiyg, M%) cBIL T, DNN A8
BAER» BRI TWE Z ki i, —
A 72 FREIC BT DR AFER Btk oTL
FoTWws. ZOREEZRRL X5, DNN D
BRI BEER %, 5% ODE OBtsL & A7
FTHRABEBEAZATVWS. 20 ODEfbx
DNN & ODE-Net ¥ FEEN 3. L LERD S,
Z D X512 DNN % ODE-Net IZH D #2 2 72FR12
1%, ODE-Net IZH&T 2 1%¥E ) OERCME
W ORHAZ, FilzICHEL T 20BN D 5.

DL EopBEIcEgo T Hh, SEEIEROMD
DI ZATo 72 !

1. S 2R e XN 2, RADO LM
FERBEICHES ¥ > Pz AT 2 RS
WL T, WEEEIR 41X Extended Flow
Matching & FEIE % 77 iKm % L L 7z,
L Lo, BEERRELLEZ LI
R LTE, FERH RS B F IR I
NTHo>TWBEVWIREHDHoTz. ZC
TEHEEE, DU RO SR IR
&, FFCBELTHES2ICERT S bW
SN R ANA T RZBA L7 VTN
LERE L. BREICIX, Wasserstein
ZEMEE G233 5 Dirichlet energy % %
MET B X5 (FEICHWD) Ny FE
M3 5. ZoRMEiE, Multi-marginal
Optimal Trasnport (MMOT) Problem %
fRd zrickoTERENS. ZORMI
— Iz NP NEETH 253, EAITXHIC
Graphical model {2 & 2 MMOT o fiij &
ke, EREHEEEH WS Z 2T, feasible
KR Z e TE 3.

. —HEERR & 23T L 7= ODE-Net D232
BT 5, PG5y — L e M 2 E 5[
BT 2 703U X LDWFEEIT- 7.
SRS — 2 LT, =y b —IE
A K D ZH OIRED M T2 2k
MEBINH ST WA, HERERLIXE
EWTH o7, 2 THALIZ, Kullback-
Leibular (KL) #A N—=2 =2 Y RIZ& - T
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ERHE U235 5 — st 3 %, S5k

TELFHIN 2 EEFED, R

L— TN T 2 Z 2 Z2WDTHEHL 7.
. FOHEEE DD DI T BB IT o 2.
BRI, BEEREEEICBI 23X
750, BEENZED D 2 & 5 %,
String Diagram 12 & » TER(L L 7=.
DENME, 2 X MTYIE DD 5 R E T
B, 51T, MBRNBMEFEEDEL.
ODE-Net 0¥ @i, FEMEZEM Fos
iR cERNbLaInz. ZolEEE, B
ODE-Net BNy 3T 5 L5k~
FIL—Y ¥ MEROREIHIRT 570
12, FEEEZERE RO AR E O b D DL E
FEhiL 7. BRI, HEEEZERN Eo
Rl E gL 7200 flow ZERILL, £
DIFAE & W % HESL U 7.

-
—

Modern artificial intelligence, exemplified by
the popular ChatGPT, fundamentally relies on
deep learning—a mathematical model indis-
pensable for technology. Deep learning involves
"learning," or mathematically optimizing, a
function model that sequentially composes non-
linear mappings called Deep Neural Networks
(DNNs). Although theoretical analyses like the
universal approximation theorem and general-
ization error evaluations have progressed for
DNNS, their compositional nature poses analyt-
ical challenges in general settings. To overcome
this, DNNs have been viewed as discretizations
of certain ODEs, leading to ODE-Nets. How-
ever, replacing DNNs with ODE-Nets neces-
sitates establishing new learning formulations
and analytical frameworks suited to them.

Motivated by this need, we conducted the fol-

lowing four studies this fiscal year:

1. For

approximating samples from an un-

conditional generation—
known conditional probability measure
—we previously developed the Extended
Flow Matching methodology but found

its practical performance lacking. This



year, we proposed an algorithm with
the inductive bias that the target con-
ditional probability measure changes
smoothly with the condition. We con-
structed learning batches to minimize
the Dirichlet energy for mappings in the
Wasserstein space, achieved by solving
the Multi-marginal Optimal Transport
(MMOT) problem. Despite its general
NP-hardness, we made it feasible by
simplifying MMOT using graphical
models and applying belief propagation.
. We explored algorithms for mean field
games, variational problems akin to
learning in ODE-Nets. While entropy
regularization was known to empirically
improve convergence, theoretical guar-
antees were limited. We proved that
mirror descent methods applied to mean
field games regularized by the Kullback-
Leibler (KL) divergence converge expo-
nentially to the optimal solution.

. We researched optimal transport by for-
mulating problems where the cost matrix
in discrete optimal transport has a hier-
archical structure, using string diagrams.
This induced an algebra among cost ma-
trices and led to efficient numerical algo-
rithms.

. We extended the formulation of learn-
ing of ODE-Net to a multi-agent learn-
ing setting where multiple ODE-Nets
learn competitively. We studied gradient
flows on metric spaces, formulated flows
to solve saddle point problems, and es-

tablished their existence and contraction

properties.

B. FEEim X
1. N. Isobe and M. Okumura, “Variational

Formulations of ODE-Net as a Mean-
Field Optimal Control Problem and Ex-
istence Results”, Journal of Machine

Learning 3 (2024), 413-444.
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. K. Watanabe and N. Isobe,

N.

a continuous model of deep

Isobe, “A convergence result of
learn-
ing via tojasiewicz—Simon inequality”,

arXiv:2311.15365 (2024).

. N. Isobe and S. Shimoyama, “On gra-

in metric
spaces”, arXiv:2506.20258 (2025).

N. Isobe, M. Koyama, J. Zhang, K.
Hayashi, and K. Fukumizu, “Extended
Flow Matching: a Method of Conditional

dient descent-ascent flows

Generation with Generalized Continuity
Equation”, arXiv:2402.18839 (2024).

. K. Fukumizu, T. Suzuki, N. Isobe, K.

Oko, and M. Koyama, “Flow matching
achieves almost minimax optimal conver-
gence”, Proceedings of the Thirteenth In-
ternational Conference on Learning Rep-
resentations (ICLR) (2025).

“String
of  Optimal
arXiv:2408.08550 (2024).
N. Isobe, K. Abe, and K. Ariu, “Last
Iterate Convergence in Monotone Mean
Field Games”, arXiv:2410.05127 (2024).

Diagram Transports”,

. K. Watanabe and N. Isobe, “Sinkhorn

Algorithm for Sequentially Composed
Optimal Transports”, arXiv:2412.03120
(2024).

C. HEHFER

1.

Noboru Isobe, “A Convergence Result of
a Continuous Model of Deep Learning
via Lojasiewicz—Simon Inequality” (in-
vited), Differential Equations for Data
Science, Kyoto, Japan, February 11-13,
2025

- BRTR, PERZE Lz, AR, “Last Iterate

Convergence in Monotone Mean Field
Games” (KA X —%3K), % 27 [A1ER
M EERY — 2 > a v 7 (IBIS2024)
, SVEY = IIT 4, 202411 A
4H-7TH

. B NI, “A system of evolution

variational inequalities on metric spaces



10.

. BB,

and an exponential convergence of gradi-
ent descent ascent flows on Wasserstein
space” (KRR X —FF), 5 27 [F1EHH
M¥EERY — 27 > a v 7 (IBIS2024)
SWEY v T4, 202411 A4
H-7H

BRI, BEELM, “String Diagram of

Optimal Transports” (KA X —FFK), &
27 EE GRS Y — 2 > a vy T
(IBIS2024) , XWFEY=v 2o 4,
202411 H4H-TH

. Noboru Isobe, “Deep Learning meets

Evolution Equations” (invited), Applied
Mathematics Freshman Seminar 2024,
Kyoto, Japan, November 2-4, 2024

“A convergence result of a
continuous model of deep learning via
Lojasiewicz—Simon inequality”, ¥4
HFEDE (YAML), F7LY X FLES
i, 202449 A 21 H-23 H

- BEER, CSRAEA AR DD OHRER 7 v —

< F U7 AR S 2024 EEES,
HALKY:, 20249 A 14 H-16 H

. Noboru Isobe, “Mathematical Analysis

of Deep Learning ~from a viewpoint of
numerical analysis ~”, Numerical meth-
ods for spectral problems: theory and ap-
plications, Guizhou, China, August 5-9,
2024

. Noboru Isobe, “A convergence result of

a continuous model of deep learning via
Lojasiewicz—Simon inequality” (poster),
Fourth Symposium on Machine Learn-
ing and Dynamical Systems, Fields Insti-
tute, Toronto, Canada, July 8-12, 2024

Noboru Isobe, “A convergence result of
a continuous model of deep learning via
Lojasiewicz—Simon inequality”, Summer
School on Optimal Transport, Stochas-
tic Analysis and Applications to Machine
Learning, KAIST, Korea, June 3-7, 2024
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F. Mo 5es — B2
1. JINKRES A7+ 7 A VERA MY HFE %
TSR R ST TRUE AT & B
D FEI D < FRER O BOREE ) 5K
=®H

)
il

2024 - 5 26 BILRECARTIIE R B
FRAR—HE

. 2023 EFE HEGRFEERY — 2 Y a v
7 (IBIS2023) B#H FLX v 5 —> a v E
. 2022 R HABCERICHBEA TR E,
2023 4 3 H

THRE T RFARRE, 202243 A
5. TAEEERHE, 202043 A

F#% B (ITO Kei)
A. BRFEANE

T BERUR O 112 R D IERTHEE Z FSE L T W
%, BRI, EHRFHRCH OHEBEGIS
BE3 2 HEJRARA I & 2 0 B AR MR AT HER 5
REUZDOWTIHFEL TV 3,

BEBO R D IERT#{bIX 2000 ££1Z Deaconu &
Muhly D EHE % 5 2 /2o WO DERTIENER
DENGD RFTRNI 2 - T\ B 85 D Absfdibh
THBH., DEHROHERIRE L TV, 7TIHOD
THREZREET 2 X5 ICERE WD - DOHEE L
BTH5,
TEREFZER e Z DD TH 5, IHRD
N—R 7% 2 ZEEOEHRIE. ¥ERDIEAHYLIZ
AMEER A e LTI IA S5, IR &
MHDTFuY—T, ZOREMREBUT L X
VEGIRETH B Z e N HfF X B, Deaconu—
Muhly RETIE Z OAFAIEL W Z & BERD
LEBIZHED ., & A0, RIEHMAED HIRF
HBDTHEIERBRTD - 7=,

i 1Tl BREIFRINET 2 RFEHRAK
BHOHIRHE D IIRE S 20 OB+ 95425 %
Too FHT. AN VERENTIR S IR S 720
Ze L7

S 2 Tld. HOHEBIBBITHRE T 2 FE AR A
RENZDWTIHANRTz, Bl DICIREES L I3RS
BWEZ A, —fRIIER—ZDZERNHTIET 3



AEE R RICH 2 RSN 2 ER
L7,

I study the noncommutative counterpart of
discrete-time dynamical systems. Specifically, I
am investigating the Kajiwara - Watatani al-
gebra associated with complex dynamical sys-
tems and self-similar maps, along with its nat-
ural maximal abelian subalgebra.

The noncommutative formulation of discrete
dynamical systems was introduced by Deaconu
and Muhly in 2000.
the locally homeomorphic parts of the sys-

In their definition, only

tem’s map were considered, resulting in the
loss of branch point information. Kajiwara and
Watatani revised this definition to retain infor-
mation about branching points.

A dynamical system is a pair consisting of a
space and its transformation. The information
of the base space in a dynamical system is in-
corporated into the noncommutative counter-
part as a commutative subalgebra. By anal-
ogy with noncommutative measure theory, this
commutative subalgebra is expected to be a
Cartan subalgebra. In the case of the Deaconu
— Mubhly algebra, this expectation follows di-
rectly from the definition. However, whether
the Kajiwara — Watatani algebra behaves as
expected remained unresolved.

In Paper 1, I provided a necessary and suffi-
cient condition for the Kajiwara — Watatani
algebra associated with a complex dynamical
system to behave as expected. In particular, I
demonstrated that it does not necessarily be-
come a Cartan subalgebra.

In Paper 2, I examined the Kajiwara -
Watatani algebra associated with self-similar
maps. [ showed that not only does it not nec-
essarily behave as expected, but also that the
commutative subalgebra corresponding to the

base space is not always maximal in general.
B. FK

1. K. Tto: ¢ Cartan subalgebras of C*-

algebras associated with complex dy-
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namical systems’’ , Journal of Operator
Theory, arXiv: 2303.14860.
. K.

algebras associated with iterated func-

Ito : “Cartan subalgebras of C*-

tion systems’’ , preprint, 2025, arXiv:

2501.04127.
C. HEEFER
1. N¥ERITHET 2 CHUED Cartan #{57
K&, WRIERRRL I+ —, HERE,
2022 4 H.
2. Cartan  subalgebras of Kajiwara—

Watatani algebras, 1 ZERm D RIED
MR, REERRAE, 2022 49 A.

. Unity of two kinds of Kajiwara—Watatani
algebras, WEMEHZER L I > —, HEK
22022 £ 10 H.

. Cartan subalgebras of C*-algebras asso-
ciated with complex dynamical system,
BTN I > —, AlERY, 2022 4
11 AH.

. Diagonal subalgebras of Kajiwara -
Watatani algebras associated with self-
similar maps, 2024 4 BRI 5T 2,
MHEKRY:, 2024 9 A.

. Diagonals of C*-algebras, B K{EHZRE
3 —, WHEIRAE, 2024 4F 10 H.

SH #E (IMAI Koto)
A, BFZEAEE

K 2558 p > 0 0k, L/K &% K OHR
X Galois ik & F 5,

L/K O7IEE O EIE. L/ K 2R#2581D2
WX Brylinski 1 & - T 1983 i ¥ T W
205, JEAHEDOBE IO WTIEEH IR
BEoTWwWd, Bz, 1998 4£1Z Abrashkin 12
X o T K OWK p KO 7IEREE . Galois D
BB D p ZEEHICH T2 2R EETE| - 7258
DEHHE SN, Galois FEOERITTE VW THER
Ehi, OO HEIZ, EEOBRXIEATH
p KD ZEI R T 2 T ER LT 528 T
H5,

Bt T, Galois BEDOREE X #K - THlHE %



FHHE L7, BER, X b —RoIER#DGEICD
WT, Abrashkin ¥ FADBLIRXDOFEEMAS
HLETHRIRT B ZHIELT WA,

Let K be a local field of equal characteristic
p > 0 and let L/K be a finite Galois extension
of K.

The concrete calculation of the ramification
filtration of  L/K was given by Brylinski
in 1983 in the cases where L/K is commuta-
tive. However, in the cases where the exten-
sion is non-commutative, it is only partially
calculated. For example, the upper ramifica-
tion groups were calculated by Abrashkin for
the Galois group of the maximal p-extension of
K modulo p-th term of lower central series of
the Galois group, in terms of the generators of
the Galois group. The aim of my research is to
establish the method to calculate the filtration
for any finite non-commutative p-extension of
K.

In my master’s thesis, I calculated the ram-
ification filtration only for extensions whose
I

am presently trying to solve the general non-

Galois groups have some specific structure.

commutative case by combining Abrashkin’s

method with that of my master’s thesis.
B. FEK
1. K. Imai: “Ramification groups of some fi-
nite Galois extensions of maximal nilpo-
tency class over local fields of pos-
itive characteristic”, arXiv:2102.07928,
(2021).

C. MEaFER«

L EFRORFK ELORBERRKOD 26
PR Galois 5K @ 47 Iz # Ramification
groups of some finite Galois extensions of
maximal nilpotency class over local fields
of positive characteristic, &5 20 [AlJ& Bl

BEBHGHRES, Zoom X5 F 54 VB
i, 2021 £ 7 H.
2. On ramification groups of non-

commutative finite Galois extensions
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over local fields of positive characteristic,
East Asian Core Doctoral Forum on
Mathematics, H'E - £ B K%, 2024 4 1
H.

T #88 (WANG Peiduo)
(%4% DC2)
(FoPM 21— 2%)
A. THZEHEE

FNXEXIT D Berkovich 22/ E D p M5 52
KX (V-IEE) 2R3 5. K 2 IEEE (0,p) D
5efi73E Archimedes (MR 35, —XJT p i
RHEMRED V-MERIZOWT O RER (p
i# Fuchs ‘EF & IFIEN5) 1&. p #IF Liouville
ZDZMHD D & T Christol ¥ Mebkhout 12 & b
RENTz, Gachet 1ZZ DEEZERITLDHEIC
— At L7=o —7. Kedlaya & EHIE—XITD
# Fuchs E#%Z XD — kL7, 51T X
P smooth THBL L. ¥ % K OMAEEL
o HMHIT X ITHT 2HERAZ E XD MR
J:O) E—unlpotent WA V-IMEEZ B L 72 i
(2. X @ Shilov Bift0s—m 572 2355, &
lgenerization] & MEN 2 aiE%Z A L7z, FAD
&L “On generalized Fuchs theorem over
p-adic polyannuli” IZB W Tk, HXITIZBIT 3
—f%{b X 7= p it Fuchs AR L=, 54EITp
HEREN 2 87X H = FIHR_E D Robba FfF % iz 3
R RPTE B G V-IERCR LT, (—#&
{b) p # Fuchs EH# % WL O DR THEAT %,
T3 f5800% p HEIE Liouville 2 D&M % 172 375
ENTHET R V-ITERC RS % p it Fuchs EH
ZABAL. SHOMRZ—MT 5, Xz, 7~
4 N— ET Y-semi-constant T 2 N V-t
W 3 — ikt p it Fuchs EFZIHT %, &
BT, BEOWIHRZIEZ LT\ 35812,
ot V-IERC 03 2 —iAL p # Fuchs & # % Gk
BH$ %, F7-. Christol-Mebkhout ¥ Dwork 2
XBIEBO—ODERN—HT L2 %L, &
BeROEED—DOOHFREHLE —HT 5%
AERAS %

I (V-

modules) over high dimensional Berkovich

study p-adic differential equations



spaces. Let K be a complete nonarchimedean
valuation field of mixed characteristic (0,p).
Christol and Mebkhout proved the decomposi-
tion theorem (the p-adic Fuchs theorem) of V-
modules on one dimensional p-adic annuli un-
der certain non-Liouvilleness assumption and
Gachet generalized it to higher dimensional
cases. On the other hand, Kedlaya and Shiho
proved a generalization of the p-adic Fuchs the-
orem in one dimensional case. We proved Ked-
laya’s generalized version of p-adic Fuchs the-
orem in higher dimensional cases in my mas-
ter thesis “On generalized Fuchs theorem over
p-adic polyannuli”. Now we further assume
that X is smooth and let ¥ be a subset of
K"
V-modules on quasi-open polyannuli relative

to X.

Shilov boundary, he proved a proposition called

Shiho studied X-unipotent logarithmic-

In particular, when X has one-point

“generization”. In this year, we study coherent
locally free (logarithmic-)V-modules on relative
p-adic polyannuli satisfying the Robba condi-
tion and prove several criteria for decomposi-
tion of such (logarithmic-)V-modules. Firstly
we prove the p-adic Fuchs theorem for abso-
lute logarithmic V-modules where the expo-
nents have non-Liouville differences, which gen-
eralizes a result of Shiho. Secondly, we prove
a generalized p-adic Fuchs theorem for relative
V-modules which are semi-constant on fibers.
We also prove a generalized p-adic Fuchs theo-
rem for absolute V-modules, when the deriva-
tion on the base has some specific form. More-
over, we prove the coincidence of two defini-
tions of exponents due to Christol-Mebkhout
and Dwork and prove that the set of exponents

forms exactly one weak equivalence class.
B. &KX
1. Peiduo WANG: “On generalized Fuchs
theorem over p-adic polyannuli”, Tohoku
Math. J., 76(4):483-520, 2024.
2. Peiduo WANG: “On generalized Fuchs
theorem over relative p-adic polyan-

nuli”, submitted to Tohoku Mathemat-
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ical Journal.

C. HEEFER

1. “On generalized Fuchs theorem over p-
adic polyannuli”, BIXKZEREF a0 *
VA B, 2022 4F 4 H.

. “On generalized Fuchs theorem over p-
adic polyannuli”, 28 21 EMlA A EEEEGE
B2, A, 20224 7 A.

. “On generalized Fuchs theorem over p-
adic polyannuli”, fREBNEEEGRE Z DR
3, 5, 2022 412 A.

. “On generalized Fuchs theorem over p-
adic polyannuli”, Number theory semi-
nar, Fourier institute, Grenoble Univer-
site Alpes, France, 2023 ££ 11 A.
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5AB (KOSUGE Ryotaro)

A. TR

BERFERIM E O s - ihE R % 7 2 S
ThYH, zofoakeEoy— 3thEKo Rt
B L CTHELRMANRTH S, FAxzoH
T% Chillingworth #{77#f & M-I 2 K 5 % BF
HLTWAHELTWS. HHOGHEEFED
Chillingworth #20#F Chy 1 &, GAREFE O
HEORZ s & o BAERA D
RERQIANVEAERZ D LT LTEX BHED
HTdHh, BMYEHICHBEVWHERTH 202D
HHEICOWTRDIEDRARLNT I Ao
7z, FAFX Z OWF%E %@ L Chillingworth #8473 #f
DHEBAEA] Hi(Chy1; Q) OEARMEEEMEE &
LTOMEDRE LTz, & I Chillingworth
R Bt B 153 1%, Johnson & [F A
DEIR 7,1(1): Chyy — U € N°H BXO
AHRHEEZKIZ & % Casson—Morita ¥ [ # 5 {4
d: Chyy — 8Z 12X >TH5ABNS Z L b
o7z, %72 Casson-Morita #EFR B ER D%
ZODRHIH Y B AR TR EMIPATE R Y D
THRRICRT e TER. £, —ROZH
KOBRERICE T 2 L HHFO BCRARIC
B % Chillingworth ZEA L, Ffiz St x 5% ®
n HOEMEN TR I N2 AN E =ZRTLZ A
(M, x) ODEAGERZERT 2 THHHOH



C.AZAED Chillingworth #5575 % 2T fERR
THIENTER. 7227560 Chillingworth
A BOREIZOWTHIIAL, HIREDD &
THHABMLOME S IRE L7z, ZOHRICIEH
HEto B CRAEE O IA-H U FAEE (Torelli #D
XIEPD) 1235 % Johnson #EFRIF DHBRIC & - T
Gzo05.

The mapping class group of a surface is the
structural group of oriented surface bundles,
and its cohomology is an important subject
of study as the characteristic classes of sur-
face bundles. I have been studying an ob-
ject called the Chillingworth subgroup in this
context. The Chillingworth subgroup of the
mapping class group of surfaces, Chyg,, is de-
fined based on the action of the mapping class
group on the set of homotopy classes of vector
fields on the surface and on the (co)homology
of the unit tangent bundle of the surface. Al-
though it is a geometrically interesting object,
its group structure has not been extensively
studied. Through this research, I have deter-
mined the structure of the rational abelianiza-
tion Hq(Chg1;Q) as a mapping class group
module. In particular, it turned out that the
free part of the abelianization of the Chilling-
worth subgroup is given by the restriction of
the Johnson homomorphism 741(1): Chg1 —
U c A’H, and by the Casson-Morita ho-
momorphism d: Chy1 — 8Z, introduced by
Shigeyuki Morita. Moreover, I was able to ex-
press the kernel of the Casson—Morita homo-
morphism explicitly as a product involving the
commutator subgroup for two groups and the
normal closure, among other factors. Further-
more, I introduced the notion of the Chilling-
worth subgroups for the mapping class groups
of general manifolds as well as for the auto-
morphism groups of free groups. In particu-
lar, by considering the mapping class group of
the pointed 3-manifold (M, ), which is rep-
resented as the connected sum of n copies of

S1 x §%, 1 was able to provide a geometric in-
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terpretation of the Chillingworth subgroups of
the automorphism groups of free groups. I also
studied the structure of these Chillingworth
subgroups and, under certain assumptions, de-
termined the structure of their rational abelian-
izations. In this case, the structure is given by
the restriction of the Johnson homomorphism
to the IA-automorphism group of the free group

(the analogue of the Torelli group).

B. RHAC

1. /NVESERE: “ihim o 5B~ Chilling-
worth #DEHCOWT”, BT,

. Ryotaro Kosuge: “The rational abelian-
ization of the Chillingworth subgroup of
the mapping class group of a surface”,
arXiv preprint 2305.11767, submitted.

. /NESERKBA: “Studies on Chillingworth
subgroups of mapping class groups and

Andreadakis-Johnson filtrations via Bar
cohomology”, 5.

C. ¥R

HH1E O B4 F8 A @ Chillingworth &84 #

IZ2W T, Groups in Low-Dimensional

Topology, &K K B BOERLH A 5%

B (A>¥74>), 202243 H.

. BiA D EGE# D Chillingworth Fi7#HI1C
DWT, RGNS AT 2 A B R £ 3
> —, BREHREBE LA, 2022 4
4 H.

. BIE O EAGFERE D Chillingworth F80EEIC
DWT, [KERYE bRy — - Efilt 3
F—, INBRFEEE (> T4 >), 2022
F£5H.

. T O EAGERED Chillingworth 3 EIC
DWT, BEEFEME I F—, BREHK
FPTAAE, 2022 4E 6 H.

. BT O EGHERED Chillingworth F3EIC
SV, 5K KOOK & 29— 2022, M5
K2E (N4 7Y w ), 2022 4E 8,9 H.

. M O EAGHERE D Chillingworth #3E1C
DWW, U — VHEIZBEE T 2 A,
FUOR KRR EGBORRI SR} (X F 4
V), 2022 £ 9 H.
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. The rational abelianization of the Chill-
ingworth subgroup of the mapping class
group of a surface, The 18th East Asian
Conference on Geometric Topology, #kM
K2 (R, > 54 ), 2023462 A.

. The rational abelianization of the Chill-
ingworth subgroup of the mapping class
group of a surface, Mapping class groups
and Quantum topology, A&z 2t
A= K557  WRETHHRbt >
& —, 2023 4 3 A.

. The rational abelianization of the Chill-
ingworth subgroup of the mapping class
group of a surface, Intelligence of Low-
dimensional Topology, FUEFAKFEER AT
WHSERR, 2023 5 A.

10. The rational abelianization of the Chill-

ingworth subgroup of the mapping class

group of a surface, Mapping class
groups: pronilpotent and cohomologi-
cal approaches, The SwissMAP Research

Station in Les Diablerets( X A X), 2023

FI9H.

BARTLDZRADEERF DR LN 1-a

A 7Nt & ORI, HEAIFEEH

I —, ERYF T, 2024 /£ 6 H.

of Chilling-

worth subgroups of mapping class groups

11.

12. Rational abelianizations

and automorphism groups of free groups,
FARBY =Kt I F—, HEKFERF R
ROERLAATFER), 2025 4 1 H.

758 BEA (SAITO Yuta)
(FMSP )

A. BSEREE

a7 REEFREESHERO X —larEnry —
BRI N 2 DM S R D, BRI
B2 EBERMIANRTH 20, ThEFN2HE
BDo—2 LT (o) Mg H 2. ZHITEL
T, EEMATH (0, T) IHEOES 274 2 &2y 2
DA [EG23] TITbh, ZhEZI T [EGH]
WCHERRN p D > 25 v MDD R X
Nz FHOW (o, 0) MEDEY 2 74 A X v 7%
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MrEora7REOEY 254 HigTh LR
OEFHDO— LI/ > TED, mod p DH R TR
WEEE LRV B—oLRTa 7 REDEY 2
FSAMERE 2o TW5. Z LT, Bl TIENZ
FRIR72 8% FCTRAINR S > 75 ARG D
BHTHONT VB D, ZOEFEMK X Mo H
(o, D) NMBEDEI 274 AKXy VEAWS Z T
BRI SR B DT v 75 ¥ XA EDORFZE D H
BB EINRD TR WS Z ez,
XC, M1 (o,1) EfE Q, Loy o 7 Mm%
PAND DI ICERBZERETH 20, I h—
o pERA F Lora 7y REE2FANS 20
WIEBIRED (o, ) IEOHEERSDETH 2 ¥ HX
NTEHDH, 2O X S574%HDD—DIZ Lubin-Tate
(o, 1) B D 2. MBS IERDRD b IcHE
FCEERKE % Lubin-Tate k% WL
THR SN2 K572 (p,T) IMEETH 5. Lubin-
Tate (¢, ) IHDES 2574 A& v 7, NF v
NGB ITOWTIE Dat Pham I & H B X
TV B2, BTN B LD (o, 1) D€
JaTA Ry ZIZELTEELEREINATES
3, TAUCE LTI 21T o R —E ORI R %2
Bl-DTHERLEHEFTH 5.

SE R

[EG23] M. Emerton, T. Gee, Moduli Stacks
of Etale (¢,T)-Modules and the Existence
of Crystalline Lifts, Annals of Mathemat-
ics Studies, Vol.215, Princeton University
Press, 2023.

[EGH] M. Emerton, T. Gee, and E. Hellmann,
An introduction to the categorical p-adic
Langlands program, Notes from the I. H. E.
S. Summer School on the Langlands pro-
gram, 2022.

Galois representations are an important re-
search object in number theory, appearing nat-
urally in the étale cohomology of algebraic va-
rieties, etc. One of the tools to study Ga-
lois representations, which have complex struc-
tures, is the (¢, I')-modules. Recently, a moduli
stack of circular (p,I")-modules has been con-

structed in [EG23]. This led to the discussion



of the categorical p-adic Langlands correspon-
dence in [EGH]. The moduli stack of circular
(¢, T)-modules is a generalization of the exist-
ing moduli theory of Galois representations, the
theory of deformation rings, and is a moduli
theory of global Galois representations without
fixing the Galois representations of mod p. As
a result, while geometric Langlands correspon-
dences have been studied using Shimura man-
ifolds and so on, this moduli stack has started
to develop a new study of Langlands correspon-
dences from a categorical viewpoint.

Now, the circular (¢, I')-modules are a very use-
ful tool to study Galois theory on Q,, but to
study Galois representations over a more gen-
eral p-adic local field F', some different kind of
(¢, T)-modules is needed. One such is the the-
ory of Lubin-Tate (¢,T')-modules. These are
(¢,T')-modules that are constructed by using
the Lubin—Tate extension, which plays an im-
portant role in class field theory, instead of the
circular extension. The moduli stack of Lubin—
Tate (p,T")-modules has been constructed by
Dat Pham for the Banach case, but for the
analytic case, i.e., the moduli stack of (¢,T)-
modules over Robba ring has not been con-
structed yet. We have been working on this

recently.
B. KL
1. Y. Saito, Owerconvergent Lubin—Tate
(p,T)-modules for different uniformiz-

ers, Int. J. Number Theory 19 (2023),
1553-1562.

C. HEEFER
1. Overconvergent  Lubin-Tate  (p,I)-

modules for different uniformizers, G
anxy o, 202041 H.

fERAR &K (SASAKI Yuya)
A. WHFEREE

BEREZ KD 550 Hilbert scheme 1I2DOWT,
Rz oHARABIZOW TR R{ToTWn5. #
FREZBIK X 1T LT, 20 n 5O Hilbert
scheme X" o BOEA A, X 0o HCRAIC X
hifEIhdr %, ZoHCHEIERTDHS L
Sbha. fiE, Bi7 ULy, 2D n S
@ Hilbert scheme @ BE R TH->T, ZDH
A big diagonal Z{RDH3, HATRWVLD
DEMB L. ZofiE, Belmans, Oberdieck,
Rennemo 512 & o T &7z Hilbert scheme
oHIRMDEARM Y, big diagonal DEARIZE
T BRI T 2 EMNZEE 25X T3,

COBRDS, ETHRSALAICONWT, 20
NEMEEZTANDE Z e NEETH L EZ LN
5. FOkD, I ETHERL 2B — -~
IR LT, ZDOMNFED B ORI ZE L.

I study the Hilbert scheme of points of complex
algebraic varieties, especially automorphisms of
it. For a complex algebraic variety X, an au-
tomorphism of the Hilbert scheme X of n
points of X is said to be natural if it is in-
duced by that of X. And I constructed a
simple abelian variety and an automorphism
of the Hilbert scheme of n points of it such
that the automorphism preserves the big di-
agonal but nonnatural. This example gives a
negative answer to the question posed by Bel-
mans, Oberdieck, and Rennemo stating the re-
lation between naturality of automorphisms of
the Hilbert scheme of points and the big diag-
onal.

From this point of view, studying the dynam-
ical properties for above varieties can be im-
portant. So I determined the automorphism
group of the symmetric product of above sim-

ple abelian varieties.
B. FE&
1. Y. Sasaki : “Nonnatural automorphisms

of the Hilbert scheme of two points

of some simple abelian varieties“, Boll.
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Unione Mat. Ital., 2024.

2. Y. Sasaki : “On naturality of automor-
phisms of Hilbert schemes of points of
simple abelian varieties®, HE A L5
X, 2024.

C. MEHFER
1. Nonnatural automorphisms of the

Hilbert scheme of two points of some
simple abelian variety, iR BRI
YARY T L 2024, FHELCRZEBAVIERE
IF—nv R [RREX-FK] | 2024 F
10 H.

. On automorphisms of the Hilbert scheme
of n points of some simple abelian va-
rieties, Mini-Workshop: Young Perspec-
tives in Algebraic Geometry, National
Taiwan University, 2024 £ 11 H.

ZHU Haozhe (%k &8
(WINGS-FMSP
a— R4)

A. WFZEEE

fEFIC, 71> - 2 AT VERICBI 3EEIEE

B e B3 25 %2 HMZ. a-induction DS
fToTW5, a-induction B2 XAUX. type
III THREFEZR2 7+ >« VA< YHEATFOE
G NCMICHXRT 2HCHERMEDR A HIEER
L7 v4 74 v gz R>L & AET 2
ZEHCHERIAENZ M ANDBHRRILRNELET 3,
ZLT. N LOZEREEE ¢ »51d. Wb 5
N-N-correspondence H(p) & B3 2 ¥E[FH %
MR TA N TES, Lo T, HEHERT
Z SRR E ZH R 755 L O IR R
DREEATRED S e WO MR E 2 28k L 72
%, ZOREIZE LT, Kawamuro (2001) &,
type II; DHFEITBI 22 IEBBOILRLAIEE
L1257 DRENNEN G R T2 L LD
5. a-induction HEHIZ BT 50 < D0 ORI
R LTHEICEI N TES T, —ROHAEIC
WTIRAREIHTH %,

Fx OHMEZ, TRIEFBICN T 2 F5EH %
type I[; DFEIIC L £ F 59, type 1T .?i’oJZU
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IO gD 7+ - 7 A< BRI L THHERT
522 THb, TLRIEFBRICHET % a-induction
HIRCBIZ2TVAT 4V 72—V aviifE
Koo —kibzHiEL T2,

I mainly study the a-induction theory, es-
pecially the part related to completely posi-
tive maps of von Neumann algebras. The a-
induction theory states that if a system of en-
domorphisms A arising from an inclusion of
von Neumann factors N C M of type III with
finite index admits a non-degenerate braiding
structure, then each endomorphism in A has
an extension to M. This motivates us to con-
sider a similar problem where endomorphisms
are replaced by completely positive maps due
to the fact that one can construct an N-N-
correspondence H(p) (equivalently, an endo-
morphism of N) from a given completely posi-
tive map ¢ of N. This raises the question: un-
der what circumstances can we extend a com-
pletely positive map (or a finite system of com-
pletely positive maps) of N to M in a natu-
ral way? Kawamuro (2001) provided necessary
and sufficient conditions for such inductions of
completely positive maps in the type II; case.
However, some concepts in the a-induction the-
ory remain unclear, and the general case is still
unknow.

We aim to develop an induction theory for
completely positive maps not only in the type
II; setting, but also for type III factors and,
more broadly, for general von Neumann alge-
bras. We seek to generalize some concepts from
a-induction theory, such as the braiding fusion
equations, within the framework of completely

positive maps.
B. FEXKHX
LR 1
tionally Invariant Estimator in Opera-
tor Algebras”, R} EEEFRLL X —,
LMSR2023-18.

P “A Generalization of Rota-



C. MEaFER

1. Vanishing 2-cohomology of Free Cocycle
Actions of Amenable Groups.
Functional Analysis Junior

2020. Online.

September 15th, 2020.

Meeting

B3 155 (TAKANASHI Yugo)

(%% DC2)
A TR
p R ED Gy B FIAFEED Langlands XIGI2D
W, Arthur DB ARZHWTZ Y K2a v —15
REERE R & FE AR TR DOV TIFZE 24T > TV
5. A A»S 6 AHiIT, U HR—LE
A REEVEIAMAE L, Wee Teck Gan KD b & T
FERONFICOWTHGRDS K UM To 7. %
7z, Sauvageot DEEEM ¥ MIXh 5, fREIZERT
W23 2 EHIZEI L T Nelson-Venkatesh 12 & -
T 2021 RIS M TV RERSIC B 5 AL
DX v v T L THRIHD 720 DI 21T > T
5. ZNHONEIIIBER L HEFHTH 5.

I'm studying the conjectural endoscopic char-
acter relation and the formal degree conjecture
for the exceptional group of type Go over p-
adic fields, using the Arthur trace formula. Es-
pecially, I stayed at the National University of
Singapore for research from last April to June,
where I had a discussion on the subject of the
theme with Prof. Wee Teck Gan. Additionally,
I'm also working to resolve a gap in the proof
of Sauvageot’s density theorem, which had been
pointed out by Nelson-Venkatesh in 2021. I'm
now preparing papers on these subjects.
B. REHL
1. Y. Takanashi: “Parity of conjugate self-
dual repersentations of inner forms of
GL,(F) over p-adic fields”, J. Inst.
Math. Jussieu, 2025; 24(1): 249-271.
doi:10.1017/51474748024000240.
. Y. Takanashi, S. Wakatsuki: “Asymp-

totic behavior for twisted traces of self-
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dual and conjugate self-dual representa-

tions of GL,,”, submitted.

C. HEEFER

e On the formal degree conjecture for Gg,
Workshop on Shimura varieties, repre-
sentation theory and related topics, ¥
R, 2024 £ 10 A 7 H-10 A 11 H.
On the formal degree conjecture for G,
5525 FIEEBGRA — X L7 =2 ay 7 L
B R, 2024 10 H 28 H-11 H 1 H.
Integral Models of reductive groups, 5§
12 MEHREEGRER, B> —Y A FKRT
v, 202349 A 11 H-18 H.

Parity of conjugate self-dual representa-
tions of inner forms of GL,, over p-adic
fields, RIMS £ [FIFZE (2BHAY) TIRAURT
DIENTIY - BERAIBTZE) | HUERREE, 2023
1 H23H-27 H.

Parity of conjugate self-dual representa-
tions of inner forms of GL,, over p-adic
fields, JLFEEGR 1 X F—, BIRK¥, 2022
FTHI14H.

Parity of conjugate self-dual representa-
tions of inner forms of GL,, over p-adic
fields, %5 21 [HLG A SREEGHER, HAL
K, 2022 4 7 H 12 H-15 H.

Parity of conjugate self-dual representa-
tions of inner forms of GL,, over p-adic
fields, RBEEa v 7 4, WEKYE, 2022
F£6H22H.

Parity of conjugate self-dual representa-
tions of inner forms of GL,, over p-adic
fields, #ERAFEE I F—, HEACKE, 2022
#£6H15H.
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I am conducting research on the configu-
ration space aspects of topological K-theory. I
have presented new proofs for both the Bott
periodicity in K-theory and the bulk-edge cor-
respondence of the integer quantum Hall ef-
fect. The bulk-edge correspondence typically
refers to the equality between the bulk index,
which is determined by the physical states in
the bulk (interior) of a system, and the edge in-
dex, which is determined by the physical states
at the edge (boundary).

In known proofs of the bulk-edge corre-
spondence, Bott periodicity plays an essential
role. I have provided a new proof of Bott pe-
riodicity from the perspective of configuration
spaces through considerations using methods of
algebraic geometry. A key feature of my proof
is the use of the space of configurations on open
disks, labeled by vector spaces. This approach
is based on G. B. Segal’s concept of connective

K-homology. Furthermore, I have given a more

186

direct proof of the bulk-edge correspondence in
the integer quantum Hall effect.

Additionally, I am investigating a concise
proof of the Bott periodicity in real K-theory
(KO-theory). This is based on Harris’s proof of
Bott periodicity in complex K-theory. My ap-
proach involves combining two key ideas: con-
sidering the classifying space of an F,-space
as a configuration space and utilizing the spec-
tral decomposition of quaternionic unitary ma-

trices.
B. FEKam X
1. M. Natori : “A proof of Bott periodicity
via Quot schemes”, submitted.
2. M. Natori : “A simple proof of bulk-edge

correspondence for the integer quantum

Hall effect”, submitted.

C. HEaFER
1.

Configuration-space-like description of
Bott periodicity and bulk-edge corre-
spondence, FoPM International Sympo-
sium, HECRAPRRERRZEMT I > & —,
2023 2 H.

. An alternative proof of Bott periodicity
using Quot schemes, &5 6 [BIEFHT At 2
F—, UMK, 2023 4 2 H.

. An alternative proof of Bott periodicity
theorem using configuration spaces and
bulk-edge correspondence, CREST Re-
search Seminar on “Theoretical studies
of topological phases of matter”, * > 2
4>, 202345 H.

. Bulk-edge correspondence and an alter-
native proof of Bott periodicity theorem
via Quot schemes, JOHNS HOPKINS
TOPOLOGY SEMINAR, Johns Hop-
kins University, 7 X U 7 &&RE, 2023 £
10 H.

. Quot scheme % 7z Bott EAMED FIFE
HE L2y D0, 5 32 BB HREF
it 2 —, BRI, 2024 4 3 H.

. Quot R ¥ — 2% A\ Bott DA

RERA & NV 7 oy DRHIG, 85 20 RS



AEFUIIURR, LHERY:, 2024 4 3 H.

. Cobordism hypothesis /TQFT A4, Fac-
torization algebras and related topics,
2024 £ 8 A.

. Adams spectral sequence and Quillen’s
theorem, Tatsugatake Workshop 2024:
Chromatic Homotopy Theory, 2024 4 9
H.

. A possible simple proof of the Bott pe-
riodicity theorem, FoPM International
Symposium, 55 K7 7 15 [F BE 2 i 58
& —, 2025 F2 H.
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TEHLEHOIRTH 5. S o IZHuLMEED KD
SO Dt eEM L. Zhickh, B
e 7 — XIS LSS ko e,

The author studies asymptotic theory, which is
a mathematical theory that examines the prop-
erties of estimators and statistics as the sample
size tends to be infinite. My research theme is
“asymptotic theory of survival analysis based
on observational data” . To examine the effect
of some treatment of interest, we compare two
groups of individuals, a treatment group and
a control group. Individuals in these groups
received new and conventional treatment, re-
spectively. In particular, we consider the case
where we cannot conduct a controlled experi-
ment and can only use observational data. In
this case, we cannot obtain correct results by
comparing two groups directly because the co-
variate distributions of the two groups are im-
balanced. Therefore, we need some statistical
method for adjusting the effect of the imbalance
of covariates. The research topic is “asymp-
totic theory of log-rank test with nonparamet-
ric matching”. Matching is a statistical method
for covariate adjustment. Parametric methods
such as propensity score methods do not per-
On

the other hand, nonparametric methods have

form well under model misspecification.

the advantage of not requiring any parametric
model. However, there is few mathematical re-
search on nonparametric matching. The result
obtained in this year is the weak convergence
of the log-rank test statistic to a Gaussian pro-
cess in the Skorokhod topology under the null
hypothesis and the consistency of the log-rank
test. This is an extension of last year’ s re-
search on coarsened exact matching. Moreover,
the sufficient condition of the main theorem is
relaxed. This makes it easier to apply the main

theorem to data analysis.

C. HEA¥ER

1. Log-rank test for imbalanced data with
matching, FoOPM ¥ ¥R 7 &, HEKE,



2023 # 2 H

2. Weighted log-rank test for imbalanced
data with coarsened exact matching, fi#
R OHMFHHER DRk DR 2023, A >~
71 B, 2023 4F 3 H

3. Log-rank test with nonparametric
matching, FoPM ¥ ¥ RI 7 L, WEK,
2025 £ 2 H
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derived geometric Satake

The purpose of our research is to apply geo-
metric techniques, especially geometric repre-
sentation theory techniques, to number theo-
retic problems.

In particular, our research aims to understand
which

is an important problem in number theory,

the local Langlands correspondence,

through a geometric and categorical formula-
tion. This year as well, we did research from
that perspective.

Especially, we are studying a categorical equiv-
alence called the geometric Satake correspon-
dence, which appears in the study of the ge-
ometric Langlands correspondence. The geo-
metric Satake correspondence is the categori-
cal equivalence between the category of sheaves

called “equivariant perverse sheaves” on a space



called “an affine Grassmannian” attached to a
reduced algebraic group, and the category of
representations on the dual group. This con-
nects a geometric category and a representation
theoretic category, so this is important in geo-
metric representation theory. Moreover, this
correspondence is a part of geometrization of
the Langlands correspondence, which is impor-
tant in number theory.

Last year, we prove the derived version of
the geometric Satake correspondence, which
is called the derived geometric Satake corre-
spondence, in mixed characteristic. The proof
is as follows: I reduced the problem to the
equal characteristic problem by introducing the
new surface, called “Fargues—Fontaine surface”,
which connects equal and mixed characteristics.
This year, we work on the proof of a factor-
izable version of the derived geometric Satake
correspondence, called “factorizable derived ge-
ometric Satake” The affine Grassmannian in-
volved in the derived Satake correspondence is
a space over a point, but the affine Grassman-
nian involved in the factorizable derived Satake
correspondence is over a space of “dimension”
greater than 0.

The factorizable derived geometric Satake over
a complex field is proved in [CR]. However,
the method used there, where D-modules are
involved, can not be applied in mixed charac-
teristic case.

Thus we try to reduce the problem to equal
characteristic case by using the “Fargues—
Fontaine curve” invented last year.

The case where the “dimension” of the base
space is 1, we can prove the problem by using
“Fargues—Fontaine curve”. On the other hand,
it is difficult to treat the case of “dimension”
greater than 1 as it is. Thus we modify the left
hand side of the desired categorical equivalence
artificially, so that we can reduce the problem
to the case of dimension 1. We manage to prove
this modified equivalence to some extent. This

is not the complete proof of the desired equiv-
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alence, but the first result on the factorizable
derived geometric Satake in mixed characteris-
tics.

Furthermore, we work on the action of derived

geometric Satake on the geometric Langlands.
ZE R
[CR] J. Campbell and S. Raskin, Langlands

duality on the Beilinson-Drinfeld Grass-
mannian, arXiv:2310.19734

B. KL
1. K. Bando:“  Geometric Satake
equivalence in mixed characteris-
tic and Springer correspondence 7,

arXiv:2101.11813 (2021).

. K. Bando : “ Relation between the two
geometric Satake equivalence via nearby
cycle 7, arXiv:2203.12762 (2022).

. K. Bando : “Two monoidal structures on
Satake category in mixed characteristic
7, arXiv:2302.07376 (2023).

. K. Bando: “ Derived Satake category and
Affine Hecke category in mixed charac-
teristics 7, arXiv:2310.16244 (2023).

C. HEAFER

1. Geometric Satake correspondence in
mixed characteristic and Springer corre-
spondence, fXEF o v £ 7 4, B K
HRPERZERL 2021 4E 3 H.

. Geometric Satake correspondence in
mixed characteristic and Springer corre-
spondence, FHERFAREF £ I F—, TE
REEFEERCE - (B HEOER, 2021 4 4
H.

. Geometric Satake correspondence in

mixed characteristic and Springer corre-

spondence, fli& [~ EBBBERE R 55 20 [,

FALKRZEFZEWTFERE, 2021 48 7 H.

Geometric Satake correspondence in

mixed characteristic and Springer corre-

spondence, RIMS :[FRFZE TEHIEEEL

e Z DR 2021, FERKAEEREATIT

9277, 2021 4E 12 A



. Geometric Satake correspondence in
mixed characteristic and Springer cor-
respondence, Algebraic Lie Theory and
Representation Theory, T %K% ¥R
Bt - ISHEBEEERL, 2022 485 .

. Relation between the two geometric Sa-
take equivalence via nearby cycle, FEIK
FRER AR L I - —, FERZRAEE,
2022 45 H.

. Relation between the two geometric Sa-
take equivalence via nearby cycle, Mini-
workshop on the geometrization of the
local Langlands correspondences, F#HFK
FROPHE, 2022 F 12 A.

. Derived Satake category and Affine
Hecke category in mixed characteristics,
HEKFEER S 2 F—, FHEREY
H=E, 2024 FE 1 H

. Derived Satake category and Affine
Hecke category in mixed characteristics,
Workshop on Shimura varieties, repre-
sentation theory and related topics, 3

FORSERBERIARTSERE, 2024 4 10 H.
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Among one-dimensional hyperbolic partial dif-
ferential equations, the one-dimensional Saint-
Venant equations, which describe water flow

and the Aw -

model, which captures vehicular traffic dy-

in open channels, Rascle
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namics, stand out as two prominent applica-
tion models. T have investigated these models
through both functional-analytic and numeri-
cal approaches. For the current fiscal year, my
research is structured around the following two
themes.

(1) T developed a discontinuous Galerkin nu-
merical scheme that preserves mathematical
entropy.

(2) T compared the differences between two
time-integration methods: the Crank — Nicol-
son scheme and the strong-stability-preserving
Runge - Kutta (SSPRK) method, when ap-

plied to the aforementioned scheme.
B. FE&GE
1. Y.Himeki and Y.Ishii : “My is regular-

closed. 7, Ergodic Theory Dynam. Sys-
tems. 40 (2020) 213-220.

MHE #E (MATSUDA Koji)
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I have been studying the classification of the
Weil

groups of elliptic curves using modular curves.

possible torsion groups of Mordell -

Regarding this field, the article submitted pre-
viously on elliptic curves over composite fields
of quadratic fields was published in July of this
year.

Further, T have been studying the rational
points of the PEL type Shimura varieties as-
sociated with a totally indefinite quaternion al-
gebra over a totally real number field. Regard-
ing this field, last year I proved that Shimura
varieties of level 1 have no rational points in
many cases, and that when Hasse principle fails
its violation can be explained by Brauer—-Manin
obstruction. I wrote an article on these results
and submitted a paper to a journal.
Furthermore, I studied Brauer—-Manin obstruc-
tion on integral points of log K3 surfaces this
year. Regarding this field, I proved the finite-
ness of Brauer groups of possibly singular log
K3 surfaces, and moreover that the orders are
bounded above by a constant depending only
on the degrees of their base fields. Also I found
a phenomena that whether or not there are
Brauer—-Manin obstruction on integral points of
certain singular Markoff type cubic surfaces is,
in a sense, independent on the base fields. I am
writing a paper on these results for submission

next year.
B. FE&KX
1. K. Matsuda : “Torsion points of ellip-
tic curves over multi-quadratic number

fields”, J. Number Theory 262 (2024) 28—
43.

C. OuEFEFH
1. The Mordell-Weil rank of certain modu-

lar Jacobian varieties and torsion points
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of elliptic curves over cyclotomic fields,
5 FIIEH AL 2 F—, JUNKE, 2022
£2H.

. Torsion points of elliptic curves over
multi-quadratic number fields, 2§ 26 [A]
RECEETFMRSE, 54>, 2022 4E 3
H.

. Torsion points of elliptic curves over cy-

clotomic fields, 55 21 EMlE L SEEBGERE

=, WALKE, 2022 4E 7 H.

Modular Jacobian varieties over cyclo-

tomic fields with the Mordell-Weil rank

0, REMEERGR £ £ D JEA 2022, FESK

¥, 2022 FF 12 H.

. Rational points on Shimura varieties
classifying QM-abelian varieties, 55 28 [A]
RECEETFHAR, BREHKY, 2024 4 2
H.
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Continuing from last year, I researched the in-
clusions of simple C*-algebras arising from min-
imal actions of compact groups. When a com-
pact group G acts minimally on a factor M,
every intermediate subfactor P of M% C M
can be described as a fixed point subfactor
M of a closed subgroup H < G. As a du-
ality result, it is also known for an outer ac-
tion I' ~ N of a discrete group on a factor,
a bijective correspondence between the lattice
of subgroups A < I' and that of intermediate
subfactors N C @ C N x I' holds. These are

famous results by Izumi, Longo, and Popa, and
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a correspondence between subgroups and in-
termediate subfactors is called a Galois corre-
spondence. Such results for factors have been
generalized in various ways using the actions
of compact quantum groups and tensor cat-
egories until recently. Similar results for ac-
tions of discrete groups on C*-algebras were
proven in 2019 by Cameron and Smith. Last
year, I proved a Galois correspondence for iso-
metrically shift-absorbing actions of compact
groups on simple C*-algebras. Later, after re-
ceiving comments from Izumi, it became clear
that the Galois correspondence could be proven
for a class of actions called quasi-product ac-
tions. Further research by Izumi gave a re-
markable characterization of quasi-product ac-
tions, which is combined with my previous re-
sult and shows that the Galois correspondence
holds for a sufficiently large class of compact
group actions on C*-algebras. In my doctoral
thesis, I also proved that a Galois correspon-
dence holds for minimal actions of compact
quantum groups of Kac type. The assump-
tion that a compact quantum group is of Kac
type implies the existence of conditional expec-
tations to intermediate C*-algebras. In the case
of von Neumann algebras, it is known that a
Galois correspondence holds without this as-
sumption, but a similar result for C*-algebras
has not yet been proved. Currently, I am con-
sidering the case of non-Kac compact quantum
groups and, more generally, trying to describe
the intermediate lattice of a C*-discrete inclu-
sion arising from an outer action of a tensor cat-
egory. For factors, the discreteness of inclusions
has been well studied and played an important
role in the proof of a Galois correspondence.
Recently, a definition of discrete inclusions for
C*-algebras was introduced by Herndndez Palo-
mares and Nelson. They proved that every C*-
discrete inclusion can be described by using an
action of a tensor category and C*-algebra ob-
ject. Based on this result, I am working with

one of the authors, Herndndez Palomares, to



advance research on intermediate C*-algebras

of C*-discrete inclusions.

B. FEK

1. Miho Mukohara: “C*-simplicity of rela-
tive profinite completions of generalized

Baumslag-Solitar groups”, Publ. RIMS

Kyoto Univ., 60 (2024), no.2, 351-372.

. Miho Mukohara:
C*-algebras arising from compact group
actions”, J. Funct. Anal. 288 (2025), no.
2, Paper No. 110702, 33 pp.

“Inclusions of simple

C. MEEFEH«

1. C*-simplicity of relative profinite com-

pletions of generalized Baumslag-Solitar
groups, RAEHAZERELIF—, A I 4
>, 2022 4F 1 AH.

. C*-simplicity of relative profinite com-
pletions of generalized Baumslag-Solitar
groups, Young mathmaticians in C*-
algebras, the University of Oslo, 2022 4F
8 H, Norway.

. C*-simplicity of relative profinite com-
pletions of generalized Baumslag-Solitar
groups, TEF ZmIEAZRHBHAAER
2022, KIRBERFERKEFF ¥ VX,
2022 12 A.

. C*-simplicity of locally compact groups,
NCTS East Asia Core Doctoral Forum
in Mathematics, National Taiwan Uni-
versity, 2023 4 1 H, Taiwan.

. C*-simplicity of locally compact groups,
BTN I —, AEEKRY, 2023 4 1
H.

. C*-simplicity of tdlc groups, Totally dis-
connected locally compact groups from a
geometric perspective, the University of
Miinster, 2023 4 9 A, Germany.

. On Galois correspondence for compact
group actions of simple C*-algebras,
Ober seminar at the University of Miin-
ster, 2023 £ 10 A, Germany.

. Inclusions of simple C*-algebras aris-

ing from isometrically shift-absorbing ac-
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tions, WAMEAFERt I F—, HHEK?,
20241 A.

. Inclusions of simple C*-algebras arising
from compact group actions, FHAMERZE
Bt 35— (KOAS), H#IRY, 2024 4F 5
H.

10. On Galois correspondence for compact

group actions on simple C*-algebras,

RIMS HFE#F5E (NBAY) TFEHRERRO

DR | FERRAE, 2024 £ 9 H.

G. %H

2021 FEEWREHEE

=i ¥BE (YOSHIOKA Leo)
(%R DC2)
(FoMP 21— 24k)
A. TRFEE
AR TIEIMD b Re P =281 2 DAAE
N3, HDHAALIE, FRACHOKEDRWIE
LPDEJRD I TH D, EFRE L EHDZER- O
RILDAERRRITE &2

HWHAAZTANRD T2, HDIAAEIKRDZEH
WRE M ReY—2EHT 2 03b %, FUH
D Vassiliev T EREHXTTH 0A A D Haefliger
AERZZOFIEICHRKT 5, LUF. Euclid 24/
RI 55 R® NOHDAALLIKDREME K, ; &F
o TOZEME, BORAADZEM T, ; DKRE F
Y-l Ex K, ; £ E5<o

Arone, Turchin 1% 2010 4EXi2. Goodwillie &
Weiss 23BFE L7z € F ¥ =GR FiEE K,
WA L7z, ZLTREXTn—j 233 kot
&K, OHHEKE N E-HNZ T TEIKD K
ERY-TitREINL It 2R L, ZOEKD
BREXFERY =X, n,j BPAROL E, £2TO
Vassiliev N ERDHEN T 2 77 7 DZERM & —5
T %,

—fHin—j=20rE FII7BEKIEERIN
M. K, DEREFRFODPE D> TORY, &
BRI ->TH, (n,7) = (3,1) D& =, Vassiliev
TRER Y DEBRPI P> TNBIZE ¥ F 5,

AFFE T, BEZRMBET WS HIET, 7
7 78k K,; OBREHSH»ICT %, Bott,



Taubes, Cattaneo, Rossi & 2% 2000 FXI2FAFE
L ZOHIEE. 577 7816 K, ; D de
Rham HAEANOHE LG 2 5, ZDFHFTEERRIT 2
WHBATE, BAENR KC,; OV A Z7LDIE
HEAMZMHTZ 2 A TEATV S,

75 78IKE T T 7 DN— TR K B fR%E
Bo, HriEgix 1 v—F7UToED % Huw
TKn; OEBRBEOY A4 27V EMB LI, —F
2 =7 kTR, Sl BBRPE REOBET
Nt D D, R LD o T,

KIFZETIE, 2V — T EDOBEZERIE S,
2024 FEfEIX. Arone, Turchin @ 25 718K & it
FRZH LW S 78R ZEA L, Bl 227
EWE L, ZOREZEMBETO 2 V— T %
FWT, 71K, OIERAERMEDRIFEAE L7z,

Z DFERIZIC 4 Budney & Gabai 2% 2019 4
WRLIEHZED TV, A DMRIE, 2 D
R &0t 3 BLED Arone, Turchin OFER DR
RERT, K22 & Budney, Gabai DFik
LA OFHEOERENZBEREZHOMCT L L
v, REZEMEDZ 3 V- T EANIERT 5 2 L
TH 3,

We study embeddings in Differential Topology.
An embedding is a smooth map without singu-
The difference of

the dimensions of the domain and the codomain

larities or self-intersections.

is called the codimension.

To study embeddings, Algebraic Topology is
often applied to the space of all embeddings;
Vassiliev invariants of knots and Haefliger in-
variants of higher dimensional embeddings are
such examples. The space of embeddings from
Euclidean space R/ to R™ is denoted by Knj-
We write K, ; for the difference between KC,, ;
and the space of immersions Z, ;.

In the 2010s, Arone and Turchin applied a ho-
motopy theory developed by Goodwillie—Weiss,
to K, ;. They showed that the rational homo-
topy of ij is computed, when n — 7 > 3, by
the homology of a graph complex. When n, j
are odd, the top degree homology of this com-
plex coincides with the space of graphs that all

the Vassiliev invariants factor through.

194

On the other hand, when n — j = 2, the graph
complex is defined, but it is unknown what in-
formation on Kn,j the complex has. Even for
the top homology, we know little except for the
relationship with Vassiliv invariants, which are
the case (n,j) = (3,1).

In this research, we clarify relationships be-
tween graph complexes and Eﬂ,j by using an-
other approach called configuration space inte-
grals (CSI). This approach, developed by Bott,
Taubes, Cattaneo, Rossi in the 2000s, gives a
map from a graph complex to the de Rham
complex of K,, ;. This approach is superior in
that it is applicable to codimension 2 and that
it can detect geometric cycles of Ky, ;.

The graph complexes have a decomposition
with respect to the first Betti number ¢ of
graphs. Sakai and Watanabe detected infinitely
many cycles of Knﬁj by using the g < 1 part,
However, the g > 2 part is not developed yet,
due to technical and computational reasons.
In this research, we develop the g > 2 part.
This year, we introduced a graph complex
equivalent to Arone-Turchin’s complex and im-
proved CSI. Using the 2-loop part of the new
CSI, we gave an alternative proof of the non-
finite generation of m;_1/,, ;.

This result was first established by Budney and
Gabai in 2019. Our work shows a relationship
between their result and Arone and Turchin’s
result for n — j > 3. A next goal is to clarify
the relationship with our approach with Bud-
ney and Gabai’s approach. Another goal is to

extend CSI to the g > 3 part.
B. FE&KGiX

1. L. Yoshioka,

of long embeddings and BCR graphs

“Cocycles of the space

with more than one loop”, To appear
in Algebraic & Geometric Topology,
arXiv.2212.01573.

. L. Yoshioka,
and the space of long embeddings”,
arXiv.2310.10896.

3. L. Yoshioka, “On hidden face contribu-

“Two graph homologies



tions of configuration space integrals for
long embeddings”, arXiv.2410.13168.

. L. Yoshioka, “Some non-trivial cycles of
the space of long embeddings detected
by configuration space integral invariants
using g-loop (¢ = 2,3) graphs”, arXiv.
2502.12547.

C. MEaFEH
1.

Non-trivial cycles of the space of long

embeddings detected by 2-loop graphs,

East Asian Conference on Geomet-

ric Topology, Kyoto University, Japan,

February 2024.

. What is a genuine graph-complex to de-
scribe the space of long embeddings mod-
ulo immersions?, 55 20 B EE 0T
7R, LEBEKR, 2024 F 3 H.

. Non-trivial cycles of the spaces of long
embeddings detected by 2-loop graphs,
Intelligence of Low-dimensional Topol-
ogy, Kyoto University, Japan, May 2024.

. On hidden face contributions of config-
uration space integrals for long embed-
ding, EM FRu Y —+t 3 F—, EMKE,
2024 6 H.

fECH2RoEMoRE PR 2D
HaETFTVE LTENS 7T 7HKICD
WIS P Ea Y —t I+ —, FEEAE,
2024 4 10 A.

. On hidden face contributions of config-
uration space integrals for long embed-
dings, Topology and Geometry of Low-
Dimensional Manifolds, Nara Women’s
University, Japan, October 2024.

. Some non-trivial elements of higher ho-
motopy groups of the space of long n-
knots, Topology Seminar, Kansas State
University, Kansas, November 2024.

. Some non-trivial cycles of the space of

long embeddings detected by configura-

tion space integral invariants using g-

loop graphs, bR B Y —KiEt I F— B

FORE, 2025 46 1 H.
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=E KBS (YOSHINO Taro)
A. WHFEREE

WELEFE DI DR % il o Fe DI FEE L DI FED
BZETH 5. FHEMEMEO#HRY Ta—F L L
TEF V4 v 7 BFESEFEREI N, ST
FTIEREWN b — 7 R0 O hrEhray
27 MEIZEB LT, 5 Xt 4 Ki@Eihm o F %
WICHLZd 005 5. EEEDOHRTIE, F—
Uy 2 EREEBTH LW 7 ADEATH
mock toric variety ZEA L, ZDOZRKDEH
HD e hnraryr MezHWTZ S A<
ZRA DB O AEMEICBE T 2R EZ L 7.
SEERE X mock toric variety % & ¥p schon affine
variety £ W5 7 5 A DZERKIZHE B L, schon
affine variety OEHEO b ¥HLa 7 b
b W THERE DRGSR OREH Z ffilg b L7z, 1%
B0 DRBEAK EDOZHEARIZ T schon affine
variety ZFZEBMIRAF -2 LTEHEATVS
BN TED, BloEHZEREK DD
BIRERBIICH T Z 2 AR S V.

The outline of this year’s research is an attempt
to improve upon last year’s study. In recent
years, a motivic approach has been developed
as a new method for the rationality problem.
Previous studies have focused on the tropical
compactification of hypersurfaces in algebraic
tori and have applied this approach to the ra-
tionality of quartic fourfolds. In last year’s
research, we introduced a new class of vari-
eties, called “mock toric varieties”, which in-
clude toric varieties. By using the tropical com-
pactification of hypersurfaces in these varieties,
we obtained results concerning the rationality
of hypersurfaces in Grassmannians.

This year, we focused on a class of vari-
eties called “schon affine varieties” defined by
Tevelev, which include mock toric varieties.
Utilizing the tropical compactification of hyper-
surfaces in schon affine varieties, we simplified
the proof of last year’s results.

It is known that any variety over an alge-
braically closed field of characteristic zero nec-

essarily contains a schon affine variety as a



dense open subscheme. This suggests a high
potential for applying this approach to the ra-
tionality problem of hypersurfaces in other ra-

tional varieties.
B. KL
1. L. Braune and T. Yoshino : “On the
degree of irrationality of complete inter-
sections”, Proceedings of the AMS, ac-
cepted.

. T. Yoshino : “Stable rationality of hy-
persurfaces of mock toric variety I”,
https://arxiv.org/abs/2312.15605.

. T. Yoshino: “Stable rationality of hy-
persurfaces of mock toric variety II”,
https://arxiv.org/abs/2407.03354.

. T. Yoshino: “Stable rationality of hy-

persurfaces in schon affine varieties”,

https://arxiv.org/abs/2502.08153.

C. MEEFER
1.

Stable rationality of hypersurfaces of

mock toric varieties(RR X —t v > =

V), BIRARBRES VR D D L 2023,

2023 £ 10 H.

. Stable rationality of hypersurfaces in
mock toric varieties, % & BAERM &
IS —, BHEKRY, 2024 4 6 A 14 H.

. Stable rationality of hypersurfaces in
mock toric varieties, B ARMRBERM ¥t
I F—, HERY, 2024 6 A 28 H.

. Introduction to mock toric varieties, #F
DOFEALRBERA M 2 - —, BREHAY, 7
H 12 H.

. Stably rationality of hypersurfaces in
mock toric varieties, Complex Geometry,
Algebraic Geometry and Related Fields,
ARk, 2024 4E 8 H

. Stable rationality of hypersurfaces in
Grassmannian varieties, Workshop on
Algebraic Geometry over complex num-
ber field or in positive characteristic, X
BN R, 2024 £ 9 A.

. Stable rationality of hypersurfaces in

Grassmannian varieties, H K]
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32—, FEKE, 2024 £ 10 A 21 H.

. Stable rationality of hypersurfaces in
schon affine varieties, Workshop in Alge-
braic Geometry in Bandai-Atami, 2025
F£1H.

. Stable rationality of hypersurfaces in
schon affine varieties, Fano Z K ¥ W
HER M2, Bt ERYE, 2025 4 2 H.

Ja— ~R—<v Y (LIU PELJIANG)

A. TFFEAE

bt p sy DHmO ERERD —DD—
AL EREE RO R CHEFA L % L7z, TTOMEH
W& D, REEB OB ER LER U
BhOWOLDPRAF—LIBWVWT, ERN T 7 4
N=DFK+F—s-arERT—FLDRY I 74
NP —=2ayeRRI s AN—DY Yy Fak
FERY =057 4 VR —TE O EEEEFRKTE,
DT 4 NR—{TE O-MEHITABENTH S Z
EDDHRoTVWET, BAEPOEONPRAF— L4
roEEEareEnY —0fbbiz, F—52
FoIER LB 2t hakERnY —%
EZBHIET, 20MmD— bz EZ SN ET,
L BEBUAR - I—La - akERY —lZhy Y
HERoO#EHRICEENT, Ky Y740 L= 3
VEZELZDERERIRVONIKERMET
L7z, &I, Sabbah ¥ Yu ld& v DB —Kk
b, FEEHIFR Yy DHERE R L £ Uiz, FEEA]
Ay JHEC XD IEREBEEUCBES 212t
FeS—a-afrkeEnd—3ky JIIEERIFRY
T4 b= a2y IR B EERN R T 4
NP —=2aryEROfMirohEd, Adolphson
& Sperber 235 A L 7GR H O WT, IEEILE
BT 2t hakEny —ns 7 4 LR —
& - MBEZERTE. ZOT 4 VX & P-
MERSRFANTH 2 PRZIEEL. coT%
FRE R AERGHEDO TS 2 2 e A TE F
L7

We prove a generalized version of one of the
main results of p-adic Hodge theory under
some conditions. Essentially, the original result

shows that the cohomology of a proper smooth



scheme over a complete discrete valuation ring
of mixed characteristic gives a weakly admis-
sible filtered ®-module. More explicitly, the
Hodge filtration on the de Rham cohomology
of the generic fiber and the Frobenius struc-
ture on the rigid cohomology of the special
fiber defines a filtered ®-module, and one of the
main theorems of p-adic Hodge theory implies
that this filtered ®-module is weakly admissi-
ble. We generalize this result by considering
exponentially twisted cohomology over tori as-
sociated to some nondegenerate functions in-
stead of cohomology with constant coefficients
over proper smooth schemes. We note that ex-
ponentially twisted cohomology is not in the
realm of Hodge theory, and Hodge filtration is
not defined in the first place. Fortunately, ir-
regular Hodge theory, established by Sabbah
and Yu recently, enables us to attach a filtra-
tion, called the irregular Hodge filtration to ex-
ponentially twisted cohomology associated to
nondegenerate functions. Based on some phe-
nomena discovered by Adolphson and Sperber,
we propose the conjecture that exponentially
twisted cohomology over a torus associated to
some nondegenerate function gives a weakly ad-
missible filtered ®-module. We prove this con-

jecture under some generic conditions.
B. J&KaL
1. Peijiang Liu : “The characteristic cycle
of a non-confluent /-adic GKZ hypergeo-

metric sheaf”, Jornal of Number Theory,
Volume 267 (2025) 1-33.

C. HEEFEE

1. The characteristic cycle of a non-
confluent f-adic GKZ hypergeometric
sheaf, I%t52 Complex Geometry, Al-
gebraic Geometry and Related Fields J ,
FRORRAEH TR, 2024 F 8 A

Yo 2 4% (Second Year)

ZiE 7B (ADACHI Mitsuyoshi)
(FoPM 21— 24)
A TSRS

4 RITAAE Y ZRECHLTERSI NS
Seiberg—Witten G4 & 15 & 1 2 B Z RN 5
WKOWTOWEEIT>TW5. FEEEDOWET
DIROEREZHRTOEZ. X 2 K3 iz K€ +
Y—[FfE7R 4 ZoeERAZHRATH 2 35, X
DD X - X > BE—>2kbh, X7
FLERHY(X) 2% b € BT X, ®HCHRHA
M2 SEREZRT PAVERE T2 TER
25055, ZOrE, X OEESFFOERIC
spin HIEDA 3 - D DEER (H*(B;Z/2) I
TH3) &, HT(X) D~ Stiefel-Whitney X
—¥35.

AEFEDOMETIE, X OEETEIOFERIC spin®
WHEM A 2 7D DIEEE (H3(B;Z) DILTH )
& HT(X) ® Euler 2 —33 % Z L RFFAL /2.

I am conducting research on geometric objects
obtained from the Seiberg—Witten map, which
is defined for four-dimensional closed spin man-
ifolds. In the previous year’s study, the fol-
lowing result was obtained. Let X be a four-
dimensional oriented closed manifold that is ho-
motopy equivalent to a K3 surface. Consider
a smooth family X — X — B and let H*(X)
be the vector bundle whose fiber at each b € B
consists of the space of self-dual harmonic 2-
forms on Xj. Then, the obstruction to the exis-
tence of a spin structure on the vertical tangent
bundle of X, which is an element of H?(B;Z/2),
coincides with the second Stiefel-Whitney class
of H*(X).

In the current year’s study, I have proven that
the obstruction to the existence of a spin® struc-
ture on the vertical tangent bundle of X, which
is an element of H?(B;Z), coincides with the

Euler class of HT(X).
B. FE&E
L. ZEFEE | “4 TOTS AR R O RIERE O i
AIREME & B OB ERAT 2 TR 2R3 e X
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27 FVEROBIFR”, AR AR AGRIERE
WERHE LR~ (2023) .
2. Mitsuyoshi  Adachi:
like construction
arXiv:2404.12573.

GAA

in gauge theory”,

gerbe-

C. HE¥ER

1. The structure groups of a 4-manifold
bundle and its relation to the vector bun-
dle which consists of self-dual harmonic
2-forms, FoPM International Sympo-

sium, BEKY, 2023 £ 2 H.

. A gerbe-like construction in gauge the-
ory, Gauge Theory Seminar (A > 4 >),
2023 7 H.

. A gerbe-like construction in gauge the-

Y — = N B S B LA A

2024, HWEKY, 2024 49 H.

ory,

i BEA (ARAI Hayato)

(%% DC2)
A. TSR
REERHIEDERBEIZONT, mERY—3
7 —NFMEDBIE D SIS L TW 3, RHCERE
D HEFfEREICDOWT, Seidel-Thomas DERHETE
DT ZDEM, %7 Bridgeland ZE &M
REZHWTHRNT WS,
AEE O TIE, AIEEICAE LR L 78
MR O 7 4 8 =) OEREAND_HT 7 7
47V A FEHER % S 5128K L, Bridgeland
LR DZER e DREIZONWTER L, i
TUT, BEREOFZ O EFD XD ERITADIG
Me LT, Bt K3HEDRMET VL IR S5
BRI OWT, ZDERE CRER OV Z i
D7z
F 7. REGHOEM A EANDIGH & U TRZERH
HEEODTITBIT 22TV, BEIR LT —
RDFFOMMMED IR 52 2 703 X Lkt
Rl

I am studying the derived category of alge-
braic varieties from the perspective of homo-

logical mirror symmetry. In particular, I inves-
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tigate the group of autoequivalences of the de-
rived category using Seidel - Thomas spherical
twists, their variants, and Bridgeland stability
conditions.

In this year’s research, I further explored the
double affine braid group action on the derived
category of a degenerated elliptic curve (Ko-
daira fiber) that I discovered in the previous
year and examined its relation to the space
of Bridgeland stability conditions. In parallel,
as a higher-dimensional application of the half-
spherical twists of the derived category, I stud-
ied the group of derived autoequivalences of a
singular surface, which serves as a local model
for degenerate K3 surfaces.

Furthermore, as an application of representa-
tion theory to machine learning, I conducted
research in the field of equivariant representa-
tion learning and proposed an algorithm that
decomposes the symmetries of data in an unsu-

pervised manner.
B. KL
1. H. Arai:

rived categories of coherent sheaves”,
arXiv:2302.12501.

“Half-spherical twists on de-

C. HEA¥ER
1.

Group Symmetry Decomposition for on-

Manifold Extrapolation, IBIS2024, ¥ =

vy YT 4 (JWniE), 2024 4 11 A

. Double affine braid group actions on de-
rived categories of Kodaira fibers, % 20
[EIRCEARS A FATZER R, LiHE K, 2024
F3H

. Double affine braid group actions on de-
rived categories of Kodaira fibers, Z(FEHT
ANt IF— HAHERE, 2024 F 2 H

- REERROERE D420 BT, FRA
t I - HAERSSOHYER, 2024 1 H

. Half-spherical twists on derived cate-
gories of coherent sheaves, FRAREER (T
Fl I — RBORHE, 2023 £ 4 H

MRBEREROERE DR OEF. V-

~ VN B S B AR BRAUR A



2023 £ 8 A
7. RES K DERBE D420 BT, [EAEK
R EDRBE IR B & O g R EIC

323 =v—rrayy HEA KT,
20234 3 A
G. %%
1. #AEBEHF Lo T—>avBE774FY
A b+, IBIS2024
2. 2022 fEE BOHBIAR AR RERE (B
tiEE)
A2 HE (ISHIKURA Hiroki)
(%% DC1)
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A. WFZEREEE

Dunwoody DAERIC L D, B T 2 accessible T
®%c vy, akEnY— HY(T,RT) 34 R
et LTERERTH S Z L L FAETH 3.
ITREBETRWABRERTHZ. BAIZZ DR
D Borel 77 712052805272 7,
— R Borel 75 7 (X, Q) KM L,
ZOHMBE» O EEIR Re 2EZ 5. T5
v, akEnY—# H(G, Re) #4 Re ML
UCHBARTSH 3 & %, (X,G) (L% 725
ZROBID Borel 777 7I1ZHlDAE N, Lo bl
DIAAZBEENTH 2. ZDEHIX, Borel 27
Z7DARERY =RITEADEHZRH, Zhid
Chen-Poulin-Tao-Tserunyan @ #& 5% o BIIFERH %
5z5%.

-
—

Dunwoody shows that a group I’ is accessible if
and only if the cohomology group H'(T', RT") is
finitely generated as a right RI-module. Here
R is a non-zero commutative ring. We give an
analog of this result. First, for a Borel graph
with uniformly bounded degrees, we consider
an algebra Rg. We show that if H'(G, Rg) is
finitely generated as a right Rg-module, then
(X, G) is embedded by a quasi-isomery into an-
other Borel graph with a suitable decomposi-

tion. This theorem has an application to the co-
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homological dimension of Borel graphs, which
gives another proof of a result of Chen-Poulin-

Tao-Tserunyan.

B. FE&E
1. H. Ishikura : “Free metabelian groups
are permutation stable”, preprint,

arXiv:2301.07586.

C. HBEFER
L.

Permutation stability of finitely gener-
ated free metabelian groups, fEFARR
I —, WEURSE, 2022 4F 11 .

. Permutation stability and invariant ran-
dom subgroups, fEHZREIRY I F—,
K, 2023 5 A.

. Permutation stability of free metabelian
groups, New Aspects of Teichmiiller the-
ory, UK, 2023 £ 7 A.

. Permutation stability of free metabelian
groups, V —=< YHEICEEH T 2 (AHRMY,
HAEK, 2023 £ 8 H.

. Permutation stability of free metabelian
groups, {EH KRR DML OHEE, FHK
%, 2023 9 H.

. Permutation stability of free metabelian
groups, Stability learning group, 7/ 7
YR, 2024 4E T H.

. Tree decomposition of Borel graphs and

a Stalhngs Swan theorem, 3R 1EH

BT R, HE B R, 2024 £ 11

H.

G. %H

1. 2022 £ BERENZERRE

il

#t =& (INOUE Takuya)

(%% DC1)

(FoPM 22— /%)
A. T
SEEBIIERCFERDENCEE T 2 25 HE B
D% A1T o 7z. $F1T quasi-transpose comple-

mentary plane partitions (QTCPP) & symmet-
ric plane partitions (SPP) & O DG D



BEwd 7 —<ICWDHATEY, —EREDE
WD B BEERBEIITIIE > TV,
RHGHENZ AL TELRDZ L ERD T —
< TH Do M ERHEG O &M 2 HAS
bE2 T, FHPENCHEEST 20 O0DHE
FIZDWTH L W bijective proof 252 % Z &
W U7z,

This year, I primarily conducted research on
bijective combinatorics related to plane parti-
tions. In particular, I worked on constructing a
bijection between quasi-transpose complemen-
tary plane partitions (QTCPP) and symmet-
ric plane partitions (SPP). While I have made
some progress, a complete solution has not yet
been achieved.
By integrating the insights gained from my
attempts to construct the bijection with the
compatibility conditions for signed bijections,
which was also the theme of my master’s the-
sis, I successfully provided new bijective proofs
for several facts related to plane partitions.

B. FEFKG

1. Inoue, T.:“A combinatorial structure
of Gelfand-Tsetlin patterns and a nat-
ural sijection between monotone trian-
gles and shifted Gelfand-Tsetlin patterns

(Gelfand-Tsetlin patterns @ #l& & K #

i& K& ' monotone triangles & shifted

Gelfand-Tsetlin patterns D[ d B R RF

BT &G 2022 FEEE R

. Inoue, T. and Nakamura, Y. : “Ehrhart
theory on periodic graphs”, Algebraic
Combinatorics, Volume 7 (2024) no. 4,
pp. 969-1010.

. Inoue, T.:“New bijective proofs per-
taining to alternating sign matrices”.
arXiv:2306.00413 (2023)

. Inoue, T. and Nakamura, Y. : “Stratified
Ehrhart ring theory on periodic graphs”.
arXiv:2310.19569 (2023)

. Inoue, T.:“On refined enumerations

of plane partitions of a given shape

with bounded entries”. arXiv:2306.00413
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C. MEEsEX
1. flEERNRICB T 2REEEFEME

BHH QMM N O Z DISH, IRER
FIERUE I B 2~ & FIRE RN 2022 , A
KTHERE, 2022 F 11 H.

. A natural sijection between monotone

shifted Gelfand-Tsetlin
patterns, FoPM symposium, ¥ 5 K%,
2023 2 A

. A natural sijection between monotone

shifted Gelfand-Tsetlin

patterns, Symmetries and Integrability
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I study birational geometry in mixed charac-
teristic. I submitted a paper on the results ob-

tained last year.



B. #E&KX

1. H. Onuki: “On the effective genera-
tion of direct images of pluricanoni-
cal bundles in mixed characteristic”,
arXiv:2403.16259, submitted.

2. K. Bando, E. Ken and H. Onuki : “On
the Complexity of Interpolation by Poly-
nomials with Non-negative Real Coefli-
cients”, arXiv:2402.00409.
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1. On the effective generation of direct im-
ages of pluricanonical bundles in mixed
characteristic, Workshop in Algebraic
Geometry in Bandai-Atami, #8115 v
7 2B\, 2025 4 1 H.

2. FEBREZEAIC X 2HEIICOVWT,
wfl, FHEERY:, RECEM) | EX0EE
K2, 2024 49 H.

3. On the effective generation of direct im-
ages of pluricanonical bundles in mixed
characteristic, Workshop on Algebraic
Geometry over complex number field or
in positive characteristic, KRN KEF2
AR v V%R, 2024 E 9 H.

4. On the effective generation of direct im-
ages of pluricanonical bundles in mixed
characteristic, #4 BRBERM L I F—,
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5. On the effective generation of direct im-
ages of pluricanonical bundles in mixed
characteristic, COMA/NAG Joint Grad-
uate Student Seminar, SLMath, 2024 £
4 H.
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3, BIZIELLTO XS RIFK =T o7 @ it =
RGO EEE D FERDY 0 122 2 BiR
IZDWT, RAFERINC BT 3 RO 72 IHER
2185 2z BRI, KELBERSZRED T
fRDEREHliZEH U2, /2, FoREEEE
EHI ORI X DFEA L 7z, BEITNEMEPZ
BHR-TEBD, REEDEDIMR LR L 20
B LT, B0 FE s 2040
WA THBH? LWHEEEE R, BN
REFZIZE D ERODP DR EGT2. REELE,
IOBEF SR TRIT LW EEZ TN,

I mainly study initial/boundary problems of
nonlinear parabolic equations. In particu-
lar, T am interested in the spatial singular-
ity /regularity of the solution at initial/maximal
existence time. This year, for example, I car-
ried out the following studies: To get detailed
information on the solution at t = T,,4, of
forced mean curvature flows, I proved an a
priori estimate on solutions under some con-
ditions. I have also given an example relating
to the optimality of the estimate; On a related
note, I consider “forced” semilinear heat equa-
tions using the theory of function spaces.
B. KL
1. Y. Oka and E. Zhanpeisov: “Existence
of solutions for time fractional semilin-
ear parabolic equations in Besov—Morrey
spaces”, J. Evol. Equ., 24, (2024).
2. H. Mitake, Y. Oka and H. V. Tran:
“Quenching for axisymmetric hyper-

surfaces under forced mean curvature
flows”, Nonlinearity, 38, (2025) 015010.

C. HEAFER
L. St & Pgih T - R O [ PR D
REELBIRICOWT, 8B 18 HHEFD
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. Quenching for axisymmetric hypersur-
faces under forced mean curvature flows,
Korean-Japanese workshop on elliptic
and parabolic equations, Seoul National
University, 2024 4 11 A.

A E RIS o TEY < i
SRR 23R RF RIS O W T, 55 45 [|]
FEAELEFLIF—, BEREEEAL
¥, 2024 £ 8 H.

. Quenching for axisymmetric hypersur-
faces under forced mean curvature flows,
The 14th Taiwan-Japan joint workshop
for young scholars in applied mathemat-
ics, BIAKRE, 2024 /£ 2 H.

. Quenching for axisymmetric hypersur-
faces under forced mean curvature flows,
55 25 PR BAM LR R R X —k v
Ta v, JUEEKRY, 2024 F 2 H.

. A relation between a solution to Hénon
type equations and initial data, f&F%! -
BRI TR RER, AR,
2023 £ 11 A.
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ERIZES, L7 b — LGN, 2023 ££ 9
H.
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Existence of solutions for time fractional

semilinear parabolic equations in Besov

- Morrey spaces, 55 24 [BIJLHECE AT

TRRAR— v ¥ ay, HILKE 2023

F£2AH.

. The 14th Taiwan-Japan joint workshop
for young scholars in applied mathemat-
ics Research Award, 2024 % 2 H.

2. 55 25 MHLRBEAMHTII R R R A X —t »

TaVvBEHRRAX—HE, 2024 F 2 H.
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1. BEEEE D 55| &HinT, FZ2/ E o Lane

Emden /1250 IF A 5 FHERE
—Au=uP in RY,
u>0 in  RY,

U= KU on 8Rf,

DIEDTFIE ) IEFFEDNRT A=K k> 012
B3 2088 L RO LEWNICEET 2TH5%
BITWD, 88 p > 1 BIUBERFT—& 11
B3 2FREDSMFDD L TRERIIEB &
OCZEMORRZG. ALY TS
NTVWEbDIHEBEINLMRETHD,
IO ME MR AEX O RO FTE/IE
FHECEZ 2HEB0—MMBHL I -
o F, SR AERV p L TO
MET 2TV, B2 24 TOMOFE/IEF
TEOWHEZ b OHERT — 2Dl %5 2 7.

. 222/ EDIEF K Lane-Emden /52

—Au=uP + Kk in Rf,

{ u>0 in Rf,
WBLTC, WEREICHE R p > 1 BXUHS
p B 2 REE DS D R TRDIFE/IE
FIEDTERZ B2 5 2 5 MR 2157223,
COEBE AR p IZOWTHEFZ
70, & I u DERFRDIGEITIIVERE
IR DLIERLRZ XA TOROETE/
IHFED DK R Z 15 7.

- AR R D IEF A SR E & BT %

ML LT, 2/ Lo X OBRE
FREAFICEE S 2 WIS S UE A

ug —Au =0 in RY x (0, 00),
U — Oppyu=0 on
u(-,0) = ¢ in RY,
u(,0) = vp on oRY,
IZDWT, # L WHEAEE W2 R RR,
BIOER KD EMERFHMEZE7. K7,

ORY x (0,00),



JSH & U CHRIERE

ug — Au = uP in RY x (0,00),
Ut — Oppyu =0 on ORY x (0,00),
u(-,0) = in Rﬁ,
u(+,0) = vp on ORY,

O IEAERE FE R D AFAE /IR 3 %
SRR TRE L7z, 2 OBRIZAEREA
K (REOR) BL U L@ (BAK) &
DHFIFEC X 5.

R O FPoOBKEREmBERR Vo=
02 exp(—k) DF 7 TRIZOWT, WA —
R DS H S DIRED T TR R D 17
fEZRL, EHICHEYZRERTHMT —
R DIEFFAT NG A R R R O 177,
BXORELHR V = -0?« 2777
H CHUEAN DO IRFEE T TOUR Z 7R L
7o, ZOMFRIBEIRE K (HEK) B
* Michael GoBwein K (Duisburg—Essen
R) & DHFERIZEIC & 5.

. Continuing from the last year, I
worked on a classification of the ex-
istence/nonexistence of an inhomoge-
neous boundary value problem for the

Lane-Emden equation on the half-space,

namely
—Au =uP in Rf,
u>0 in RY,
U= KU on 3Rf.

I obtained a result on a complete clas-
sification of the existence/nonexistence
of a solution with respect the parame-
ter k > 0, under certain conditions on
the exponent p > 1 and the bound-
ary data p. This result is better than
firstly expected, and reveals a part of ef-
fects of structure of domains on the ex-
istence/nonexistence of solutions to el-
liptic equations. Furthermore, I made
a consideration on the exponents p that
do not satisfy the condition, and obtain

an example of u with a different type of
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2. In the last

a property of the existence/nonexistence
of solutions.
year, 1 obtained a

complete classification of the exis-
tence/nonexsitence of a solution to the
inhomogeneous Lane-Emden equation

on the entire space, namely

. N
{Auu”+/€u in R,

u >0 in Rf .

Continuing from this, I considered the
exponents p that do not satisfy the con-
dition. In particular, I discovered that
if p is radially symmetric, then the exis-
tence/nonexistence of a solution is classi-
fied in a different way from my previous

result.

. We considered the heat equation on the

half-space with a dynamical boundary

condition, namely

u —Au =0 in RY x (0, 00),
up — Oppyu=0 on ORY x (0,00),
u(,0)=¢  in  RY,
u(+,0) = vy on ORY.

In particular, we obtained a new repre-
sentation of solutions using the funda-
mental solution, and obtained a more
precise estimate for them than previ-
ous results. As an application, we de-
termined the critical exponent for the

existence/nonexistence of global-in-time

positive solutions to the semilinear prob-

lem
u; — Au = u? in Rf x (0, 00),
U — Oppyu=20 on ORY x (0,00),
u(-,0) = ¢ in RY,
u(+,0) = vy on ORY.

This is a joint work with Kazuhiro
Ishige (the Univ. of Tokyo) and Tatsuki
Kawakami (Ryukoku Univ.).

. We considered graphical solutions of the

exponential surface diffusion flow V =
02 exp(—k) on R%. We proved the local-

in-time or global-in-time existence of a



graphical solution under a certain condi-
tion on the initial data. Furthermore, we
proved that the graphical solution con-
verges to a graphical self-similar solu-
tion to the surface diffusion flow V =
—0?k as t — oo.
work with Yoshikazu Giga (the Univ. of
Tokyo) and Michael GéBwein (Univ. of
Duisburg—Essen).

This is a joint

B. &KX
1. Y. Giga, M. GoBiwein and S. Katayama:
“Large time behavior of exponential
surface diffusion flows on R”, arXiv:
2411.17175.

. K. Ishige and S. Katayama: “Supercrit-
ical Hénon-type equation with a forcing
term”, Adv. Nonlinear Anal. 13 (2024),
Paper No. 20240003.

. K. S.

Kawakami: “Fundamental

Ishige, Katayama and T.

solution

to the heat equation with a dynamical
boundary condition”, J Elliptic Parabol

Equ. Special Issue in Memory of
Marek Fila (2025).

. S. Katayama: “Semilinear elliptic prob-
lems on the half space with a supercriti-
cal nonlinearity”, Discrete Contin. Dyn.
Syst. 44 (2024), 3774-3806.

. S. Katayama: “Supercritical Lane-

Emden equation on a cone with an in-

homogeneous Dirichlet boundary condi-

tion”, arXiv:2411.14686.

C. HEEFER

1. BEEFFEMEE O DIELE - IEFEDR
8 (RRARMO AL T > —, 2023)

. A supercritical elliptic problem in the
half space
boundary condition (The 13th AIMS

Conference on Dynamical Systems, Dif-

with an inhomogeneous

ferential Equations and Applications
2023)

. A supercritical Hénon equation with a
forcing term (55 48 [R5 /5 #2 AL IR
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S YEIY A, 2023)

- AV EO EFEEESE Hénon BT (55 17
[ F D 7= DR 7 77 1K & B AT,
2024)

. An inhomogeneous boundary value prob-
lem for the Lane-Emden equation on
a cone (The 14th Taiwan-Japan Joint
Workshop for Young Scholars in Applied
Mathematics, 2024)

. Supercritical Lane-Emden equation with
a forcing term (Swansea Summer School
in Nonlinear PDEs RA KX —t v ¥ a3 v,
2024)

. Supercritical Lane - Emden equation
with a forcing term (2§ 45 [l FEEFH1E
XEFE I F—, 2024)

. P22R @ Lane-Emden 2R ® Dirich-
let MEDEOFE L ZEMN (HARER
2024 FEEMKFRE TR, 2024)

. Supercritical Lane-Emden equation with

a forcing term (Korean—Japanese work-

shop on elliptic and parabolic equations,

2024)

Large time behavior of exponential sur-

face diffusion flows on R (2§ 21 [BEIECEFR

AEFIRESR, 2025)

10.

k

il

s

G. %E

RAEUR AR FBHERERL AT FERHE L3RR DT
FIRHRHE (2023)

8% &8 (KARUBE Tomohiro)

(%4 DC2)

(WINGS-FMSP

a— R4
A TR
PRV 2 PSR % B BTS2 3 F — St R
LIFFEL TW 3., ZEMSMIE Bridgeland 12 &
D REYIIC B 2 REROBEROER L LT
ERSIN. ZABNH L TER I N 2 ZEMS
Itk 4 DD, ZENFMRIRIERZHIRT
5ZeHHIBNTVDS. ZOBEBLHIKIZI 7 —
NHEZEL T, 27 —-ZREKDEZEMBEDE



a4 EHERBHIEEILNTVS.

B TIdEMHROBIETE SN D & 5 RN
U LT, REM SR D 2R R RE L 7
AT, REESMEDOZER & EKE O B R
& OBRMZFEA L 72

WA, B/ NE T T 2T L FEHEN B E
KB D53 g RV OZE DA D 5155 75
EATE RSN, FERGRE Y Xi3h 3 EKEO
DRI EIRLES e OBRY D 5. 207D, &
EMSM D2 DR & WHEBAZHZ S
5 HfFL TV S,

ST ORI U TREN SO 2E M %
HNB 2T, BROMTERENZEMFOZEM O
B OHETE L e broTz.

Currently, I am studying stability conditions
from the perspectives of birational geometry
and mirror symmetry. Stability conditions were
defined by Bridgeland as a mathematical for-
malization of the notion of stability in mathe-
matical physics. It is known that the space of
all stability conditions forms a complex mani-
fold. This complex manifold is believed to be
related to the moduli space of complex struc-
tures of the mirror manifold via mirror symme-
try.

In recent years, a method has been proposed
to obtain semiorthogonal decompositions of de-
rived categories from paths in the space of sta-
This method is called the

noncommutative minimal model program. A

bility conditions.

decomposition of derived categories, called a
semiorthogonal decomposition, is related to bi-
rational transformations. Thus, I expect that
birational transformations can be understood
through the geometry of the space of stability
conditions.

This year, by studying the space of stability
conditions for blow-ups of surfaces, I have found
that the behavior of blow-ups can be under-
stood from the geometry of the space of stabil-

ity conditions.
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1.

1.
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T.Karube. “Stability Conditions on De-
generated Elliptic Curves.” International
Mathematics Research Notices (2023)

. T.Karube. "The noncommutative MMP

for blowup surfaces." arXiv preprint

arXiv:2410.18446 (2024).
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Tomohiro Karube, "Stability conditions
on degenerated elliptic curves." . GTM
Seminer. Kavli IPMU, 3 H. 2023 £
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ing Invariants ,Imperial College Lon-
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A. WFZEE
Neyman-Scott fUEF2IE, B~ EER Bl TH 3
BARRT Y Vit &@%m%¢btbf,ﬁmm%

7 TF) ¥ RBED T TAX—IRTEREI NS &
WO SR S ORMBED 7 I A TH Y, Fix Bl
ROETY YO HINTE = BHERETIE,
WRED XS 7, NEEEEE X
5 Z &AL W RGERE 7L O RETHHER O #nk
HEmICE D A, R T, Neyman-Scott
BT T LVOMEHEROFE T — Z~ADIGH . L
T, BHEESET — X128 3 lead-lag SR DHE
EREICE D HATWS. Lead-lag $hER & 1%, 2
D DEERTF — & DRI D B % HHB B R A
BUZBHEDZTHS. HlZIE S&P 500 55k
L ZDEYIDOMICIX, lead-lag ShERDPEE NS
ZeHEIRTWS. 2 BIROEE IR 7 — X
%, /A4 XEMIL72Z & Neyman-Scott miEfE
WWEkoTEIRIX MY v ZiIZETLL, 5EM
RERKHEERIC K 587 X — RHEEEE R
L7z, BT ULDBICHUG 71— 1 L DTEIR & 3R
TEREND B0, YUY DEIRTE o 7 H680H — *
NTIRET — X OMHBMEZ AT E R o727
D, KODICHRTHMTEZ N~ — 2%
BRALZEZA, ET—2OMHBEAMEEZ S £ &
BRBIENTER ¥/, HHEKEZ 7 v~ —
DOBRMPERE A WTEEET Z T, BEFE
BT BB TER. UL, R LEE
FOIBHERNIZIES T W DD, Hr~<h—
IRFRTHNT 2 2 2 DIRKT, BEFEO LT
BERICBIT 2 E— X v M EERR OGO FUE
BWBLTCLE-%. 22T, =XV MEERH
BOEFRMEDREZTID, AIEIMEDIRED S &
T, Wk — O 2 ZRAGETEE T L
TR L, BT ADHBRELR LT L
HEFA L 72.

Neyman-Scott

Neyman-Scott point processes are a class of
point processes characterized by having an un-
observable "parent' process given by a homo-
geneous Poisson process, around each point of

which observable "children" points appear in
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clusters. This class of models has been applied
to a wide range of phenomena. In my master’ s
research, I worked on asymptotic theory for sta-
tistical inference in point process models, such
as the Neyman-Scott point process, where the
likelihood is difficult to write down explicitly.
In my doctoral research, as an application of
statistical inference for the Neyman-Scott point
process to real data, I am focusing on the esti-
mation of lead-lag effects in high-frequency fi-
nancial data. A lead-lag effect is a phenomenon
where a time-lagged correlation arises between
two time series. For example, such effects have
been reported between the S&P 500 index and
its futures.

We employed a semi-parametric approach by
modeling trading-time data for two stocks using
a bivariate Neyman-Scott point process with
added noise, and developed a parameter es-
timation procedure based on quasi-likelihood
maximization. In setting up this model, we
had to choose a scattering kernel. The expo-
nential kernel initially adopted failed to cap-
ture the observed correlation structure in real
data. Hence, we instead used a gamma kernel
that can diverge at the origin, which success-
fully captured the correlation structure. Fur-
thermore, by rewriting the objective function
using Kummer’ s hypergeometric function, we
achieved more efficient numerical computation.
However, while this model worked well numeri-
cally, the divergence of the gamma kernel at the
origin caused the model to violate the bounded-
ness assumption on the moment density func-
tion used in existing asymptotic theory. To ad-
dress this issue, we relaxed the boundedness as-
sumption on the moment density function and
extended the asymptotic theory for general bi-
variate point process models under an integra-
bility assumption. We also proved that the pro-

posed model satisfies this new assumption.

B. ¥R
1. Takaaki Shiotani & Nakahiro Yoshida.

Statistical inference for highly correlated



stationary point processes and noisy bi-
variate Neyman-Scott processes, arXiv
preprint arXiv:2410.05732, 2024.

C. HEEFEE

1. 2% & Neyman-Scott AiEFE D HEaH#EH

L ZOEBESHMT — X RN DISH, #f
FTRIEZEREE KRR, SRR, 2023 4 9
H.

. Modeling lead-lag effects using bivari-
ate Neyman-Scott processes with gamma
kernels, Stochastic Analysis and Statis-
tics 2024, HEFKY:, 2024 4 2 A.

. Modeling lead-lag effects using bivari-
ate Neyman-Scott processes with gamma
kernels, Ecosta 2024, Beijing Normal
University, 2024 £ 7 A.

. %272 & Neyman-Scott @ D EaH#EH
L ZORBESHT — X RN DISH, #f
F~—t3I+—-2024, GiIR=a2—F—%
=, 2024 £ 8 AH.

. Modeling lead-lag effects using bivari-
ate Neyman-Scott processes with gamma
kernels, TMU Finance workshop 2024, ¥
SR, 2024 4 9 H.

. Statistical Inference for point process
models and noisy bivariate Neyman-
Scott procsses, East Asia Core Doctoral
Forum in Mathematics, Tsinghua Uni-
versity, 2025 £ 1 H.
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A. WA

B2 R D B X BSHI OW T 21T 5 T
W5, (B0 fREBEAK . Rt n ) StReZHk
WX OHOWEES f: X -+ X 2&%0<p<
n AR LT 5 p RN, (f) > 1 2EEX D
RO %, Frc, WEEH 7: X --»Y 2
hrrE, WEHEE rofor 1Y - YV %€
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ED.N(f) =Np(mofor ) B HIIDOZ LD
HonTwa, Lehio T, SHEEHRIE X 120
LT, 8£4G DynBir,(X) := {\(f) | f: X -
X BWEES } C Roq WA AELRFHDE
BLiEs. TEEOWIFTII N ORERE G,
o GHEZER O RAESHZ OV T O

PEBES f 2 LT M(f) =) =1TdH
5 Zi3HINTWBEHZ DD SIHERIRE D
VTR RINCHI ST WD Z e hbian, ST
WgETlX. Diller, Favre (2001) 512 & - THHE
SIRZ T O XA BS O 1 H1 28 RED AR
BRETHD, K. 1 LT Pisot BH LI
Salem B ¥ W 5 Kl e KBRS & 72 2 Z L VR
XN TW3, ¥/, Bedford (2011) I & » TH
KA ZARIAD B ORISR BT 1 B L
CIFERENC2 2 RN T VWS,

(10 DBLPAR L) S22 P D RUEERST
JIRNLUT, fOBRDEZZHAKRLLEL EZOD
BEHERZHROXE % deg(f) E LTED %,
DEE A (f) W& deg(f),deg(f?),... DIEREL
— ¥ %, Bell, Diller, Jonsson, Krieger (2021)
S ZDHEITBNT, H 1 AR AL
& 75 2 GRS 2L O B B ORI 152 RO T
W3,

WEEEZOMIFRICBEWTIE. ZOFEE, JEHX
Bo—RIHEEZHAGDE S Z L TH 2 1%
TRDFHREE TR 0720 SHFEIX. T OMFH
THERL U 72 AUE B 2 TTIC AR & A 2 DU BRE T
HoTHp NEHTI (1 <p<n—-1)BFTXT
I 2612 n > 6 TROF2 Z LITEIIL
72o ZORERIZED. BARBDM (n,p) (n > 6,
1 <p<n—1)i2nT, DynBir,(P") (&
Breatl einh b,

-
—

I research on birational self-maps of projective
varieties. The p-th dynamical degree A\,(f) > 1
is defined for a birational self-map f : X --»
X of an n-dimensional projective variety X
(over an algebraic closed field of characteris-
tic 0) and characterizes f. Especially, for a
birational map w : X --+» Y, the birational
map mo for ! : Y --» Y is defined and
Ap(f) = Ap(mo for™t) holds. Thus, for a
projective variety X, the set DynBir,(X) :



{M(f) | f:X --» X : birational map} C R>q
is a birational invariant set of real numbers. I
obtained the following results.

e On birational self-maps of a projective space
For a birational map f, it is known that
Xo(f) = Mu(f) = 1, but general results about
the intermediate dynamical degrees are little
known. In previous research, Diller and Favre
(2001) found that the first dynamical degree of
birational self-maps of complex projective sur-
face is an algebraic integer, and they are 1 or
Pisot number or Salem number. Also, Bedford
(2011) found that the dynamical degrees of au-
tomorphisms of complex projective varieties are
1 or irrational number.

Let f be a birational map of a projective space
P™ over an algebraic closed field of character-
istic 0, and we may define deg(f) by the de-
gree of the homogeneous polynomials of com-
ponents of f. On this condition, A1 (f) is equal
to the growth rate of deg(f),deg(f?),.... Bell,
Diller, Jonsson and Krieger (2021) found the
method of constructing birational self-maps of
projective spaces whose first dynamical degree
is transcendental.

By combining this method and general results
of dynamical degrees, we calculated the second
dynamical degree of such maps in last year.
This year, we constructed the example of a bi-
rational map of P" (n > 6) whose intermedi-
ate dynamical degrees are all transcendental by
using the birational map, which I constructed
in last year. By this result, we know the set
DynBir, (P") contains a transcendental number
for (n,p) (withn >6and 1 <p<n-—1).

B. KL
1. Y. Sugimoto : “Dynamical degrees of
automorphisms of complex simple

abelian varieties and Salem numbers”,
arXiv:2302.02271.

. Y. Sugimoto : “The minimum value of
the first dynamical degrees of auto-

morphisms of complex simple abelian
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varieties with fixing dimensions”,
arXiv:2306.09271.

3. Y. Sugimoto : “A 1-cohomologically hy-
perbolic birational map of P3, with
a transcendental arithmetic degree”,
arXiv:2401.09821.

4. Y. Sugimoto : “A birational map of a
projective space whose intermediate dy-
namical degrees are all transcendental”,

arXiv:2503.00688.

C. HEA¥ER

1. “Dynamical degrees of automorphisms
of complex simple abelian varieties and
Salem numbers”, PR KMRE B M 2E L 3
F—, RBCR, 2023 4 10 A.

. “On controlling the dynamical degrees
of automorphisms of complex simple
abelian varieties”, JRIRRBERM FE > >~
RIU L, FERFHY I F—NT X,
2024 ££ 10 A.

. “On controlling the dynamical degrees
of automorphisms of complex sim-

ple abelian varieties”, Mini-Workshop:

Young Perspectives in Algebraic Geome-

try, National Taiwan University, 2024 4

11 H.

1)l ZEER (HIKAWA Tatsuro)
(WINGS-FMSP
a—24)
A. TRFE
MUNRBUZ, B Lie BFOMERXTTRE 2 =%V
FKIRDAT Gelfand-Kirillov XILHER/NTH %
CWVWHHEER LD, &AM, BIMERT S
2 6 B, BUNREIE T2 D2 oNFE
PRELBNTWS | REEeEZLN, ZD%E
B 2 KIBENT % X i3 2 Z & SHRE X
N5, Zo NREOKREBEN ) O7 47713,
INREITIC K o TRk E L, REIERBGR D & g
MR BGRNDBR L EAT.
M NREL O KIfENT ) D2 513, Euclid %2
M RY Eod iy Fourier 24113, Weil 3



Mp(N,R) ~ L2(RY) (ZHUI =D DBERI I
DRI, ZDOELZPNERITH 2)1TBlF 52
=&V REEFAZRS L ERT % 5. Kobayashi-
Mano (2007, 2011) 1, = DR ZHE LiED, [
8 1 Fourier 4| % SOo(N + 1,2) O/~
BBl 22=2) REMFEHRE LTEAL, #r
L WERFI T OBER R MR U /2.

& 512, Ben Said-Kobayashi-Qrsted (2012) i3,
ZODRIRA=R k¥ a THRFNT SN MY
TFHZED sly-=0MOEZEAL, ZhzH\WT,
(k, a)-—MBAt Fourier 24 F, , ZEFK L /2.
T, k& Dunkl fEHZRICHR T 2 E B %%
TRA=RTHY, a>013EWRTRXA—-KTH5.
(k, a)-—f&Ak Fourier Z4% Fy, , 13, (k,a) = (0,2)
D ¥ Z L7 Fourier Z#12, (k,a) = (0,1) ®
¥ = Dt E o Fourier 248 2H7=D, alk, =
S DHl Lie Bt Mp(N,R) ¥ SOo(N +1,2) ok
NRB 2 RN S A EI 2 R LT 5.
N, 2o MR FSE) DEFMIC DO W TS
ZiToTW0a. BT, fiRo—>2L LT,
a>0ta<0DBFEEMIDITE1=8Y LM
EHFAL, ZHEHAWVT, Ben Said-Kobayashi-
Orsted DAER%E a < 0 DJFHTHIRL. 20
fRE, BEWML 21IF e (EifTEHmE
LT7 727 ER). 7z, BiFEEH» L5 EH
E, RIRX—R aq % 012EDTFBHBIZONT
EEL. ZOMERICBWTE, LiILoMarER
FD sly- =1 D3RS Lie fREAHT 3 KoTAl#E Lie 1R
BRI, AR MADROMED Rigo7
DT B, ZOFREFITOWT, G DR % HE i
HFTH 5. 1FH2IZ, Ben Said—Kobayashi—Orsted
X B & D REVRFMEICHRRT & Lwnie
EEL, N =20AIT, X5 X—& a THRFN
JoNTMERRDETH - T 10 XILD Lie
REZRZDOERA L. ZORE, OHERAE
TTHEERLL.

-

> >
— -

A  minimal representation is an infinite-
dimensional irreducible representation of a sim-
ple Lie group with minimum Gelfand—Kirillov
dimension. However, at the same time, it can
be thought of as a manifestation of large sym-
metry of the space acted on by the group, and

hence, it is expected to control global analy-
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sis on the space effectively. This is the idea
of “global analysis of minimal representations”
initiated by T. Kobayashi, which led a tran-
sition from algebraic representation theory to
analytic representation theory.

From the viewpoint of the “global analysis of
minimal representations”, the classical Fourier
transform on the Euclidean space RY can
be interpreted as a unitary inversion opera-
tor in the Weil representation Mp(N,R)
L?(RY), which decomposes into two irreducible
components, each of which is a minimal rep-
resentation.  Promoting this interpretation,
Kobayashi-Mano (2007, 2011) introduced the
“Fourier transform on the light cone” as a uni-
tary inversion operator in a minimal represen-
tation of §5/0(N + 1,2) and developed a new
theory of harmonic analysis.

After that, Ben Said-Kobayashi-Orsted (2012)
introduced a family of sls-triples of differential
operators indexed by two parameters, k and a,
and defined the (k, a)-generalized Fourier trans-
form Fj , using these. Here, k is a combina-
torial parameter derived from the Dunkl op-
erators, and a > 0 is a deformation parame-
ter. The (k,a)-generalized Fourier transform
Fi,a is the classical Fourier transform when
(k,a) = (0,2), and is the “Fourier transform
on the light cone” when (k,a) = (0,2). The
parameter a therefore continuously interpolates
between the two minimal representations of the
simple Lie groups Mp(N,R) and :5’?)73(]\7—&—1, 2).
I am researching the theory of the “interpola-
tion of minimal representations”. In my mas-
ter’s thesis, I found a unitary transform that
intertwines the cases a > 0 and a < 0, and
extended the results of Ben Said—Kobayashi—
This
result was compiled in Paper 2, which has

I

also discussed the limit as ¢« — 0 continu-

@rsted to the case a < 0 using this.
been accepted as a peer-reviewed paper.
ing from the previous year. In this limit, the

Lie algebra spanned by the slp-triple of differ-

ential operators mentioned above degenerates



into a three-dimensional commutative Lie alge-
bra, and its spectral property changes. I am
preparing to submit a paper regarding this re-
sult. Furthermore, I discussed the possibility
of extending the interpolation by Ben Said—
Kobayashi-@rsted to a larger symmetry, and
found a family of differential operators span-
ning a 10-dimensional Lie algebra indexed by
the parameter a. This result was announced in

Presentation 7.

B. KL

HEJ1ZERR, TLie ¥ sl(2,R) OMAMEHZR
WEBRHEDEE NI X =2 DR, BX
OBHE# S 2 2R AT RDIRAT ],
B RS R BB R 2B 78 RHE 23 S
(2023).

. T. Hikawa, “(k,a)-generalized Fourier

1.

transform with negative a”, preprint,
arXiv:2407.01345 (2025).

C. R
1. L2 HRYERZ OB IO W T, Work-

shop on Actions of Reductive Groups and
Global Analysis, + > 74 >, 2021 4 8
H.

2. T. Kobayashi, B. Orsted, M. Pevzner, A.
Unterberger, “Composition formulas in
the Weyl calculus, J. Functional Analy-
sis, 2009” D#EST, Workshop on Actions
of Reductive Groups and Global Analy-
sis, A 74>, 202248 A.

3. M. Miglioli, K.-H. Neeb, “Multiplicity-
freeness of Unitary Representations in
Sections of Holomorphic Hilbert Bun-
dles”,
search Notices, 2020 D#F/1, Workshop
on Actions of Reductive Groups and
Global Analysis, +> 74 >, 2023 4 8
H.

. (k, a)-generalized Fourier transform with

International Mathematics Re-

negative a, 7th Tunisian-Japanese Con-
ference: Geometric and Harmonic Anal-
ysis on Homogeneous Spaces and Ap-

plications, Iberostar Selection Kuriat
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Palace, Monastir (F2=7), 2023 4
11 H.

. (k,a)-generalized Fourier transform with
negative a, FEast Asia Core Doctoral Fo-
rum in Mathematics, 8 H K% (FhEH),
2024 F 1 H.

. J. N. Bernstein, “On the support of
Plancherel measure” (1988) @ #f /T,

of Reductive

Groups and Global Analysis, * ¥ 7 A

>, 2024 8 H.

. (k,a)-generalized Fourier transform with

Workshop on Actions

negative a, Intertwining operators and
geometry (in the thematic trimester pro-
gramme “Representation Theory and
Noncommutative Geometry”), Institut
Henri Poincaré (7 > ), 2025 % 1 A.

FAN Linghu (3B '£5%)
(WINGS-FMSP
a—R4E)

A. B

~ v B4 5 (McKay correspondence) & &, &
FREEORILGRI AL R & 2 OFAIRIUCHTBES %
P ZRRIK DM ERIAZE B O N S BE R 2 9T 3
5, REEMZO—THTHZ, B OBV
T, RO BRE D HE G O BERRILZ X
BEAHIOTRE L. MG T 2 R R 2 RRIA O %Em Y
Ty PR RAENNRE T2, ZHOMOXT
JISBARIEERTTY v A A S e LTHISRTWY
%, FICHREADZ LAY MEEER L X,
Z OEEHIAR Yy BT 7 Loty MRIEOEE O
Ay VBIT—HL. v v HA0ES BRI
FEBEOR = 7L o8y MRIEOA A 7 -8 &
WO RIBRIBICR S, ko T, FRREADZ LS
¥ MEEIEZY v A SIEDOIFFIC B W TEHEELRE
fAIEHINRTH %,

—7i. IEEBUCBNT, BLED XS stk D
BB — I D L7 TN 2 2 RS B DY
W O XNz, < v B A WSO EAZ
BOLGE IR T 272012, H LWHE L FiEN
RDOLNTWD, AEOEHNIZ, 7 Loy M
HORERCHEBICER LT, B~y 74 M6



(IEEBUCBI 2~ v A MIG) % & DR RS
5Z&THb,

WEAE RS X IEAZE D 27 L oS> MR OB 2 — O,
LT, ZOIHOME R L. SHEIE, X
EF -7 L 2HME~ v A EAE  BERT
BARE VT, FERFERBMEE 2R ORI
LT =y A ANROEELIDD LD L 2Rl
Joo ZORERIE. p ZKKE = v & A RGO L
ThHb, atHOFERME > T, FFFEEIEL7 L
XY MEHOBIOWE 2R TICHRNON S Z
{0 h o7,

McKay correspondence, as a research field
of algebraic geometry, studies relations be-
tween representation-theoretic invariants of fi-
nite groups and the quotient singularities as-
sociated with their linear representations. In
characteristic 0, let G be a finite subgroup of
the special linear group. If one considers the
irreducible representations of G as the alge-
braic part, and the stringy Hodge numbers of
the corresponding singular quotient variety as
the geometric part, then it is known as McKay
correspondence that there are some interesting
relations between the algebraic part and the
geometric part. In particular, if the quotient
singularity has a crepant resolution, then the
stringy Hodge numbers of the singularity are
equal to the ordinary Hodge numbers of the
crepant resolution, and thus the McKay cor-
respondence can be written as “number of iso-
morphic classes of irreducible representations =
Euler characteristic of the crepant resolution”.
Therefore, crepant resolutions of quotient sin-
gularities play an important role as a geometric
object in McKay correspondence.

On the other hand, in positive characteristic,
there are some counterexamples to the naive
analogs of McKay correspondence stated above.
To study “wild” McKay correspondence in pos-
itive characteristic, new viewpoints and ap-
proaches are needed. In this project, we want
to study wild McKay correspondence by focus-

ing on the existence and construction of crepant
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resolutions.
Last year, I constructed a new crepant resolu-
tion in positive characteristic and studied its
properties. This year, by using the mass for-
mula version of wild McKay correspondence via
stringy motives, I showed that the analog of
McKay correspondence holds in positive char-
acteristic for groups with a specific semidirect
product structure. This is a generalization of p-
cyclic McKay correspondence. By the approach
of the proof, it is also possible to study prop-
erties of the example known last year without
constructing it.
B. &KX
1. L. Fan : “Crepant resolution of A*/A4 in
characteristic 2”, Proc. Japan Acad. Ser.
A Math. Sci. 99, No.9, (2023) 71-76.
. L. Fan: “Euler characteristic of crepant

resolutions of specific modular quotient
singularities”, arXiv:2411.18113 (2024).

C. HEHFER

1. Crepant resolution of quotient singulari-

ties in positive characteristic, GTM - 3
F—, WEIRSF A 77 B 5w pF e i
M, 2023 4 3 H.

. Construction of crepant resolutions of
quotient singularities in positive charac-
teristic, BRRMREFM 1 I F—, KBCK
2. 2023 £ 6 H.

. Construction of crepant resolutions of
quotient singularities in positive charac-
teristic, FiE Mt I F—, HAKZE, 2023
F7H.

. Crepant resolution of A*/A, and its Eu-
ler number in characteristic 2, HZARE:
= 2023 FFEKFRE DR, HALKE
20239 H.

. An example of crepant resolution in char-
acteristic 2 and its duality, Conference
on McKay correspondence, Tilting the-
ory and related topics, BHILK¥ED 7V
Yl 5 H R A, 2023 4F 12 .

. On crepant resolutions of modular quo-



10.

11.

12.

13.

14.

G.

1.

K

il

tient singularities, 5§ 7 M AL 2
F—, BEHEKY, 2024 F 2 H.

. An example of crepant resolution in char-

acteristic 2 and its properties, 5§ 28 [HIfX
B TR, RARHERY:, 2024 4 2 A.

. Euler characteristic of crepant resolu-

tions of modular quotient singularities,
ot e TRER AL McKay 05, B
HRRAE, 2024 £ 7 H.

. Euler characteristic of crepant resolu-

tions of quotient singularities in positive

characteristic, Institute for Advanced

Study in Mathematics, WL K2 (FFE),
2024 7 H.

On Batyrev’s theorem for modular quo-
tient singularities (AR A & —FEFK), JRRAL
BTy RO A, FERKRE, 2024 4
10 H.

Wild McKay correspondence for specific
quotient singularities via mass formulas,
GTM k& 3 —, WERFEA 7 ) B ds
TSR, 2024 4 11 A.

Wild McKay correspondence for specific
quotient singularities via mass formulas,
Oberseminar “algebraic geometry”, I o
YNVIBRY (FAY), 2024 11 A.
McKay correspondence in positive char-
acteristic, East Asia Core Doctoral Fo-
rum in Mathematics, &3 K% (F[H),
2025 F 1 H.

McKay correspondence in positive char-
acteristic for specific modular groups,
Perspectives in Tilting Theory and Re-
lated Topics, &E#D A B f# AT B 55 7T,
2025 4E 2 A.

k

WIRERHRE (RAURFER AR TS
FHEL3RE), 2023 4 3 .
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2% 54 (HOSHINO Mao)

(%##% DC1)

(FoMP 22— 24)
A. TSR
FIWEEEDXITBE X 2 DOWEDIL - F2EZFR
RDRZELZETE ‘R FALORBITOWT, kD%
HY X OYEEIT- 2. ZDOHTRHZE Poisson
HEDEY 2 74— FRICMHBET 2 =V v
I ERRICHDAD B Z e b, FETE
RIRDDL2EOEIEN =V v 7 ZHRIKD H %2
FoTEETEL I bbholkicdh, ZDI L
ST DIAATZ.
7210 AP SERET, 7V 2 v HEKE
(¥ —) @ Kenny De Commer i % 35 L
7z. De Commer HiZDIRET SL(2,R) D& T
iz hb 2 ELERELIIC E D, WERIEEN
WCRAE RSk E LA . £-B0BH DMK T —
Y TH 2 MERRDRIZRFICOWT, RIE
L oMEEE & QRO 2 B £ 2T oo BRI HL
DA, ¥z SU(n) OREERIK SU(n)/T @
SU,(n) MAEREFLICOWTHEERZE .
ftiamd SU(n)/T L@ Poisson #iETH > T, 0
RILDS ¥ TV T 4 v 7¥E%ZREDH Poisson-Lie
#ESU(n) fEH E BEHT2D D L OXEHTFIE
TH2LVHIBDTHS. £/ OTHEDAHD
T, LRORFURROBE2ER Lb0%
o THACHK T 2 & A2 ToRFHbE
RELTwWaZedbbhrs.
F/- 2o DFEE LIRS, BYLERFSERT O LA
ik & b ICHHEZ =4V & FROBERNT O B
MO BT HHICEE 3 25w D HAR L 7.

At first I reorganized the description of the con-
struction of equivariant deformation quantiza-
tion of flag manifolds, which was discovered in
last winter, and wrote a paper on it. In that
paper I also showed that the moduli of equivari-
ant Poisson structures has an embedding into
the toric variety associated to the correspond-
ing root system and that a certain integral form
of quantum enveloping algebra can be deformed
by a point of the toric variety.

In autumn, I had a 3 months stay at VUB

in Brussels from October to December. The



host professor is Prof. Kenny De Commer.
We started a coworking project on the quan-
tum SL(2,R), suggested by him. In that stay
I learned his theory which is necessary for the
project. I also continued to work on my re-
search theme, equivariant quantization of flag
manifolds in that stay. Based on the duality
theory for quantum group actions and mod-
ule categories on the representation categories,
I obtain a classification theorem for SU,(n)-
equivariant quantization of the full flag man-
ifolds, which states that there is a natural one-
to-one correspondence between such quantiza-
tions and Poisson structures on the full flag
manifolds which admit 0 dimensional symplec-
tic leaves and are compatible with the action
of a Poisson-Lie group SU(n). I also showed
that these quantization can be realized by us-
ing the deformed quantum enveloping algebras
mentioned above.

I also published a paper on quantum subgroups
of free products of the duals of free unitary

quantum groups, with K. Kitamura.
B. JE£aL
1. M. Hoshino, Polynomial families of quan-

tum semisimple coadjoint orbits via de-
formed quantum enveloping algebras,
Comm. Math. Phys. 406 (2025), no. 8.

. K. Kitamura, M. Hoshino, A note on
quantum subgroups of free quantum
groups, C. R. Math. Acad. Sci. Paris.
362 (2024), 1327-1330.

. M. Hoshino, The automatic imprimitiv-
ity for G4, J. Funct. Anal. 286 (2024),
no. 12, 110413.

C. HEE¥ER

1. Polynomial families of quantum flag
manifolds via deformed quantum en-
veloping algebras, The University of
Tokyo, June 2024.

. Polynomial families of quantum flag
manifolds via deformed quantum en-

veloping algebras, Kyoto University,
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Japan, July 2024.

. Polynomial families of quantum semisim-
ple coadjoint orbits via deformed QEAs,
Nagoya University, Japan, July 2024.

. Deformed quantum enveloping algebras
and its application to quantized semisim-
ple coadjoint orbits, Seminar on Quan-
tum groups, Hopf algebras and monoidal

Vriji

Belgium, November 2024.

categories, Universiteit Brussel,

. Deformed QEAs and their applications
to quantum flag manifolds, Group The-
ory Around Operator Algebras, Kyoto
University, Japan, January, 2025.

. A categorical perspective on non-formal

equivariant quantization, CREST semi-

nar, online, February, 2025.

Towards a classification of quantum flag

manifolds, The 21st Mathematics Con-

ference for Young Researchers, Hokkaido

University, Japan, March 2025.

gilll #r:8 (MAEGAWA Takumi)

(%##% DC2)

(FMSP %)
A. TRFEE
TERE =Ly —VHGmRNIAERD A V&
7 vari, B co-BEmDHED HiFtE L
TW3.
AREEX, MHZEBO EDORE co-BBREDE
12X 3 3 six-functor formalism % W3 Z &
T, MRICAE VHAZRIKICRT 27— M
MM AEL R TH 2 Baver-Furuta FERDH 72
BN TEZ e 2 RA L. BRI,
Kashiwara—Shapira #ii® (BREI A7 + 5 41k
#)Borel-Moore homology %3, Banach ZEEIAR-]
D (FE#IE)Fredholm B4R L THIX I IZIE
well-defined TH 2 Z L ZBETE/-Z 2, &E
BREWOLEoTWS. R LT, ZhEFTH
WTHotIEa vy NEERIHEES % UK
TLA Y Y BAZRRIA DA S % Bauer—Furuta A~
ER&D, KRRWNREREGZ 25 Z L ATREICL -
7z, AR, BIRZ TQFT oA X - T



HAfF X LTz, Seiberg-Witten Floer Z5E &€
FE—EERD (00, 1)-BFED S5, (00,0)-B8F
MO DRRD G ZTWVS.

F 72, (KD Bauver Furuta FERZ52LRET
BT 272912, SEERH L7z six-functor for-
malism D[AZ (genuine equivariant) AL &
%%, 0D X972 six-functor formalism (&, 3
fEE TS 6 XN TORWRAIOHRTH -
7273, COEROEREEEZ57-DDKE 5
proper basechange theorem DFFIH%E1E 2 Z & A3
T&7. L7525 T Bauer-Furuta AEREDFRZE
PWOH TR E 522 e TEL XSk
TW3. —HT, ZDXII5 X7 co-BBlDLE
AE M —EEHRE N 2N 5T 5 1R BEEL
WZLVONBEIRTH D, AERORMZIFEL T
W3,

I am studying the interaction between sta-
ble homotopy theory and gauge-theoretic in-
variants from the perspective of modern oo-
category theory.

This year, I discovered a new construction
of the Bauer — Furuta invariant, a gauge-
theoretic invariant for closed spin 4-manifolds,
using the six-functor formalism for sheaves val-
ued in some stable oo-category over topologi-
cal spaces. A crucial breakthrough was the ob-
servation that (sphere spectrum-valued) Borel
— Moore homology in the sense of Kashiwara
— Shapira is well-defined for Banach mani-
folds relative to a (nonlinear) Fredholm map.
As a corollary, it provides a systematic defini-
tion of the Bauer - Furuta invariant for fam-
ilies of closed spin 4-manifolds over noncom-
pact base spaces, which had been challenging
in the past. At the same time, this framework
resolves the (oo, 0)-functoriality part of the ex-
pected (oo, 1)-functoriality of Seiberg — Witten
Floer stable homotopy theory, as suggested by
the modern formulation of topological quantum
field theory.

B. F#&G

1. T. Maegawa: “On the Bauer—Furuta
construction,” arXiv: 2412.16759
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2. T. Maegawa: “Even-periodic cohomol-
ogy theories for twisted parametrized

spectra,” arXiv: 2307.12258.

C. HEEFER

1. A six-functor approach to the Bauer—
Furuta invariant, T3 KZERME L 2
F—, THERE, 2025 4E 3 H.

. Beilinson’s t-structure on filtered spec-
tra, EM PR Y — DR, BEMKRE,
2025 4 3 H.

. Six-functor formalism for locally proper
maps and the Bauer-Furuta invariant,
Research seminar on Quantum Topol-
ogy and Categorification, N> 7L 27 K
2, 2025 42 H.

. Equivariant sheaves and the
Furuta invarinat, {7 v Kr o —+ 3
F—, EERARAHE, 2024 £ 12 H.

. Complex-orientable ring spectra and for-

Bauer-

mal groups, Yatsugatake workshop, 2024
F£9H.

. Nonabelian Poincaré duality, Factoriza-
tion algebras and related topics, 2024
£ 8 H.

. “Six”  perspective(s) the  J-
homomorphism, % ¥ I+ —+ b
RuY—+ 3IF—, JUNKE, 2024 £ 8 A.

. Introducing Cat.,, & F Ru ¥ —&HFIE
WM, A 74,2023 F 11 H.

. A possible application to a conjec-

on

tural Floer homotopy theory over MU P,
Higher Algebra in Geometry — Talk Ses-
sions, RIKEN iTHEMS, 2023 4E 8 H.

A conjectural Floer homotopy theory
over MUPg, IWoAT Summer School
2023 Flash Talk, Beijing Institute of
Mathematical Sciences and Applications,
August 2023.

On a possible application of some

10.

11.
“twisted” tangent bundle of oo-topoi:
Towards construction of the Seiberg-
Witten Floer homotopy type, fRE R
0y -5 PHERIRE, HEERYE, 2023



F3H.

12. Atiyah-Singer OFSEUEM, bR Y —H
At F— 2021, AV T4 >, 2021 4 9
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= AE (MIKAMI Yutaro)
(%#% DC1)
A TFZEREE

K % p#fRe 35 . FAEZS4EE, Robba R LD
(p, T) MBEDIEE ZHDAFRERY —IZDNT
o L7z, WF9eEH%1E Emerton-Gee-Hellmann
12 & o THRIB X N fEHTHY Emerton-Gee A X v
7 v B p E Langlands MG TH 3. ZDF
X GL,(K) O aAT IR O ERE D 6,
B8 n @ Robba B LD (p,Tk) MEEDEY 2 5
A ARy 7 TH 5N Emerton-Gee X X v 7
X, L oOUEHEEEOEREANRWEFIFET S
ZrERFRLTVWS. X, ORBFREMERTICIE
BN DEFENE S RT ¥ — b eRoheE
ZDRBEND DN, REBEHEDOHBELRELD
VY FEMTZEEOSEER Q, DARKILKIKZ
EZDOMEEEZ AT TEIAS TR THE. *
D ZHERTIEE 2 5 TWiRd - 7z Banach 51
LD (0, Tk) MBEDHEIZDONWTE X 2B D
5DTHA. F7z Rodrigues Jacinto-Rodriguez
Camargo 12 & - T “Banach Eg - x$ 12 Bl AL
R LOBEEZ B OFRAMEIRBINT
W3, MEREEZT, SFEIT Robba IR LD
(p, L) MMBED & D — M DIBEICDOWTHIEL, %
A5 7% Fargues-Fontaine Hiff o T WZE 2~
UKD =S —IZ0 53 6 Z & Z3EH L 7.
EHRIFIFREOI—RDOVTHHRN, HEMEL
BHEHZOWTHAA L7z, 25 512DV T DX
BHEHERTTH 2. MHRORICE->TVDEHD
%, Clausen-Scholze IZ & 2 TR R v 7 D
e, TN b0 6 >OBEFOHMTHL. b
PRHW2 Z 2T, Xh—KoBEei—mcik>
EDTED XSRS 1DTHS. REEI,

NOOMAEHEE X T X, ORBEMIREMZ LD
RENCHEL K5 EERZ TV .
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Let K be a p-adic field. This year, I have

studied families of (¢,I'k)-modules over the
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Robba ring and their cohomology. My re-
search is motivated by the analytic Emerton-
Gee stack and the categorical p-adic Lang-
lands correspondence proposed by Emerton-
Gee-Hellmann. This conjecture asserts the
existence of a nice functor from the derived
category of locally analytic representations of
GL,(K) to the derived category of quasi-
coherent sheaves on the analytic Emerton-Gee
stack X,, which is a rigid analytic moduli stack
of (¢, ' )-modules over the Robba ring of rank
n. To prove the representability of X,, it
is necessary to examine whether there is a
neighborhood of a closed point that admits a
smooth chart. However, unlike the case of al-
gebraic varieties, in the setting of rigid ana-
lytic spaces, it is insufficient to consider only
closed points with values in finite extensions

of Qp.

families of (¢, 'k )-modules over more general

Thus, it becomes necessary to study

Banach algebras, which had not been consid-
ered before. Furthermore, Rodrigues Jacinto-
Rodriguez Camargo have suggested the utility
of considering families over “relatively discrete
rings over Banach algebras”. Based on these
insights, I have studied more general families
of (¢, T')-modules over the Robba ring this year
and proved that they correspond bijectively to
families of I'-equivariant vector bundles on the
Fargues-Fontaine curve. I have also investi-
gated their cohomology and established results
on finiteness and duality. A paper on this topic
is currently in preparation. The key tools in
my research are the theory of analytic stacks
introduced by Clausen and Scholze and the 6-
functor formalism on analytic stacks. These
allow for a unified treatment of more general
families. Next year, I plan to build on these re-
sults to further investigate the representability

of X,, more concretely.
B. KL
1. Y. Mikami : “Faithfully flat descent of

quasi-coherent complexes on rigid an-

alytic varieties via condensed mathe-



matics”, International Mathematics Re-
search Notices, rnad320, 2024.

. Y. Mikami :
densed animated rings”, arXiv preprint,
arXiv:2311.13408 (2023).

. Y. Mikami :
tively discrete algebras”, arXiv preprint,
arXiv:2409.14145 (2024).

“Fppf-descent for con-

“(p,I')-modules over rela-

C. HEE¥ER

1. Faithfully flat descent of quasi-coherent

complexes on rigid analytic varieties over

non-archimedean local fields via con-
densed mathematics, 5§ 21 [E{lI& 5 S5

BemtEr, RACKREE, 2022 48 7 H.

. Faithfully flat descent of quasi-coherent
complexes on rigid analytic varieties via
condensed mathematics, S F & 2
F—, WERRY, 2022 F 7 AH.

L EATEYROIZR—ILaAKRERY —,
AR AR —H 4 FRT A,
20229 H.

CORHBDIA A, BEFEREFER, ARG
B BB —Y A FART, 20234FE2 A,

. Faithfully flat descent of quasi-coherent

SA 4R O
uﬂﬂgéﬂ,

complexes on rigid analytic varieties via
condensed mathematics, XEFa v F v
L, BURKSE, 2023 45 A.

. @R Coleman Hin, BEHEBEGHESR, BH
—H% A RERTI, 2023 F 9 H.

. Descent Theory in condensed mathemat-
ics, NTU-UTokyo joint conference, Na-
tional Taiwan University, 2023 4F 12 H.

RX=T 2 M P22 TR LDE
it B2, SIREGR &M SRR, AR
A, 2024 4 3 H.

. Finiteness of (¢, I')-cohomology, % 23 [H]

B R EBREGRE R, ALK, 2024 4 7

H.

Emerton-Gee A X% v 7 BEEBERER,

BEY —H 4 FERTI, 2024 £ 9 H.

(¢, T')-modules over relatively discrete al-

10.

11.
gebras, Workshop on Shimura varieties,

representation theory and related topics,
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WK, 2024 210 H.

12. (p,T')-modules over relatively discrete al-
gebras, REVEEEGR & = DA 2024,
AR BORMATRTERT, 2025 4 1 A.

G. Z¥
I By N 2y N i LY R K R S e Y e A 8
B, 202343 H.

WLt B#E (MURAKAMI Sogo)
(%4 DC1)
AL WFFEREEE

H 733O 2 5 0 EE MR T & 2 $EE B
P2 FITHFEL TV %, HUEBIME. HERE
MWORENLIFMEE GRS FIERICH
ZF0, SGEBEMIML L TWRWR RS 2RO
GECHUEBSER R D oG ER DB It &
T~ L7z, Istudy the shadowing property, which

is an important concept in hyperbolic dynam-

ical systems. Shadowing property has various

applications, such as providing necessary and

sufficient conditions for the structural stability.

In this study, I found a smooth flow who has

the standard shadowing property on its chain

recurrent set with an attached singularity.

B. FE&G

1. Sogo Murakami, “Oriented and stan-

dard shadowing properties on closed sur-
faces”, Topology and its applications,
336, 2023, 108598

. Sogo Murakami, “Oriented and stan-
dard shadowing properties for topologi-
cal flows”, Tokyo Journal of Mathemat-
ics, 46, 2023, 381-400

. Sogo Murakami, “Multidimensional CO
transversality and the shadowing prop-
erty for Axiom A diffeomorphisms”,
arXiv:2407.06588

. Sogo Murakami, “A shadowable chain re-
current set with an attached hyperbolic
singularity”, arXiv:2501.04294



C. MEaFER
1.

Multidimensional C° transversality and

the shadowing property for Axiom A dif-

feomorphisms, 715 % OEi & IGH, HHED

REERPRIERTOIFERT, 6 H, 2024 4F

. C° transversality condition ¥ Axiom A
Wy FHE GO EPEBPIEICOWT, 5
ERFRFRME I > —, HEKE, 8 A,
2024 4

. A shadowable chain recurrent set with an

attached hyperbolic singularity, & ® fJ%%
RIS, WK, 1 H, 2025 4

LA B (YAMAMOTO Hirofumi)
A, TR

FADIFFEIE. GLy DREUFRIAD symmetric square
KINCHET 25 REmTH 5, GiREEmE. p &
L B3 Selmer #FOBIfRZAR ST 2 FPETH D,
BERIC BT 2 HERMEDO—>TH 5, 2014 F
12 Skinner ¥ Urban 12 & » T GLy O%EIZFHEH
SINEFEEWRTZ 2 2HNE T2, oD
FAEBACIX. L B % Eisenstein B D EHIA L
LTHT, ZOFREBMBZDOMDIEDRE L B Wiz
HTHD I 2FHET 5 TIEHZMR L T
%, L& L. symmetric square RILIZBERT 3
adjoint L BB E X, ZOFEEZDEFE
BHT 2283 TERV, £ 2T, theta Bz
F\W7z Rankin-Selberg #873 % #|F L . Eisenstein
B OFRBEFHE ST 2 2 2T, iEHOH -
AT 5,

GL3 @ non-self dual 2 RTILRIFICEE T 258D
70720 GLg ORBIXRBIO—#IX, Z/NZ LD
BTHBIREDNL— N 2T DD EMIET 2
EDBHHNTVS, FHIZ N = 128 DIFE,
self dual R REERBMBE SN 205, Z D 2-adic
B 1E unramified Tid 7 <o FEMZREEE A 5
MITH o> TWiEW, # 2T, supercuspidal R
OHHEHWTZ ORI ZRE L. ZDMiET if
3 2552 1T o 7

non-

My research focuses on the Iwasawa theory
of the symmetric square representation of au-

tomorphic representations of GL,. Iwasawa
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theory is a conjectural framework describing
the relationship between p-adic L-functions and
Selmer groups, which is one of the central prob-
lems in number theory. The goal of my research
is to extend the method established by Skinner
and Urban in 2014 for the case of GLy. Their
proof constructs the L-function as the constant
term of an Eisenstein series and verifies that its
coeflicient is coprime to the coefficients of other
terms. However, in the case of the adjoint L-
function associated with the symmetric square
representation, this method cannot be directly
applied. Therefore, I use the Rankin-Selberg
integral with theta functions to compute the
coefficients of the Eisenstein series and estab-
lish a new framework for the proof.

I have also conducted research on non-self-
It

is known that certain automorphic representa-

dual automorphic representations of GLs.

tions of GLj3 correspond to functions on Z/NZ
that satisfy specific rules. In particular, for
N = 128, a non-self-dual automorphic repre-
sentation is known to exist, but its 2-adic com-
ponent is ramified, and its properties remain
unclear. I studied this component by utilizing
the properties of supercuspidal representations

to determine its structure.

C. HEaFER
L pBEREREBEIE 2 V- VEY 2
7 —BERDZEMDORITIZOWT, REFE 2
o X v L, BERYE, 2023 4£ 6 A.

. On the dimension of spaces of p-ordinary
half-integral weight Siegel modular forms
of degree 2, 55 22 [AJL BB EEGHE S,
JRERY, 2023 4 7 H.

3. p-EEHPPRBEEI 2 V- LEY 2

7 —ERDZEMDRTTIZDWT, W ERK

K BB, RETEMRY:, 2024 4F 4

H.

On the dimension of spaces of p-ordinary

half-integral weight Siegel modular forms

of degree 2, BimEHt I F—, FAKZ,

2024 £ 5 H.



EH E—E8 (YOSHIDA Junichiro)
(*#4% DC1)
(FoPM 22— 24)
A WFFTREE

TEEHARTH 2 FHMEBEZ & 3T, @B ATHE
72 ISR 2 SR EHE DI EIT - T2,
CARED, AREGMCRBROERED
T, =a—F L%y FU—2 0 kS BHBIFARE
BREFNICHF 255 X — ZHEENAHEL 125 T
W,

Together with my supervisor, Prof. Nakahiro
Yoshida, we have studied on penalized estima-
This enables

parametric estmation for non-identifiable mod-

tion for non-identifiable models.

els such as finite mixture distribution, super-
posed point process and neural network.
B. FEK

1. J. Yoshida and N. Yoshida :

maximum likelihood estimation and pe-

“Quasi-

nalized estimation under non-standard
conditions”, Annals of the Institute of
Statistical Mathematics 76 (2024) 711—
763.

. J. Yoshida and N. Yoshida :
estimation for non-identifiable models”,
Annals of the Institute of Statistical
Mathematics 76 (2024) 765-796.

“Penalized

C. MEEFERE

1. (1) Quasi-maximum likelihood estima-
tion and penalized estimation under non-
standard conditions, HEEIEDIREHHER
DEGED R 2023, WAETRZERFEBHRELR
FWSERL, 2023 £ 2 A.

. (2) Quasi-maximum likelihood estima-
tion and penalized estimation under non-
standard conditions, HaTBEHYXEA K
2, FEREEHF v 0% R, 2023 49 H.

. (3) Quasi-maximum likelihood estima-
tion and penalized estimation under non-
standard conditions, Stochastic Analysis
and Statistics, B R RZFECERI 2T
ZeRt, 2024 £ 2 H.
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4. (4) Quasi-maximum likelihood estima-
tion and penalized estimation under non-
standard conditions, DYNSTOCH 2024,
FAY F—K¥, 2024 £ 5 A.

. (5) Quasi-maximum likelihood estima-
tion and penalized estimation under non-
standard conditions, Ecosta 2024, H'[E
AR (> 54 >), 2024 £ 7 H.

. ()
identifiable models, #iFf¥~—1& 3 F—
2024, FiR=—a—F—& =, 2024 8 H

Penalized estimation for non-

% 1 %4 (First Year)

Hl XE (AOYAMA Temma)
(%#% DC1)
(FoPM 22— 2 /)
A, WFZEmEEE

S.Ben Said-T.Kobayashi-B.Orsted (2009, 2012)
WEDAIHEALRHEATD 2 (ka)-
generalized Fourier analysis D&% d £ 12, a-
deformed heat kernel 8 & * a-deformed Brow-
nian motion OFERILB & O Z DHAME DS
ZiToTWV5.

BRI a-deformed heat kernel %, (0,a)-
generalized Fourier transform % F W THERK *
EFRLT2D 2T, FiFkBIE (Bessel BAfEB LU
Spherical harmonics) % H W7z B A, 8K
& o R, EEME, ERGERL 2T R, o
generalized heat semigroup DT - T
WabZv, h¥EZRLE £/ ZhooMWHE
DFFHD FE L L T, a-generalized heat equa-
tion DI ARMEDFH %= ERML L, FERAL 7.
deformed Brownian motion (2B L TlX, Brow-
nian motion DEFICH b3 Gauss BT %
a-deformed heat kernel I[CE &% % Z 2T &
D, a-deformed Brownian motion % ERIL L,
Z DAF1E, Markov T, Feynman-Kac type D/
R, REZRLL.

e DL T, (0, a)-generalized Fourier f84) 1‘*
MHEEATE»LMMRHNZ Z e ZFEHL 7.
7z, ZDREHDOFIE L LT, BAOKOEERES 2%
REEH L.

a-



I studied the a-deformed heat kernel and
a-deformed Brownian motion, focusing on
their formulation and fundamental proper-
ties, based on the theory of (k,a)-generalized
Fourier analysis, which is a framework de-
veloped by S.Ben Said-T.Kobayashi-B.QOrsted
(2009, 2012).
Specifically, 1

a-deformed heat kernel

and defined
(07(1)—
I established

expansion formulas using special functions

constructed
using the

generalized Fourier transform.

(Bessel functions and spherical harmonics),

growth estimates, positivity, composition
law, the total integral formula, and showed
that the kernel serves as the integral kernel
As a key

tool in proving these properties, I formulated

of a-generalized heat semigroup.

and proved a maximum principle for the
a-generalized heat equation.  Furthermore,
I formulated a-deformed Brownian motion
by replacing the Gaussian distribution in
the definition of Brownian motion with the
a-deformed heat kernel, and demonstrated
its existence, Markov property, Feynman-Kac
type formula.

In the course of research, I also showed that the
(0, a)-generalized Fourier integral kernel can be
As a

method for proving this result, I derived a com-

bounded from above by a polynomial.

plex integral representation of the kernel.
B. F&KGR L
1. T.Aoyama : “Deformation of the heat
kernel and Brownian motion from the
perspective of the Ben Said-Kobayashi-

Orsted (k, a)-generalized Laguerre semi-
group theory”, B KFE L.

C. HEEFER

1. A Geometric construction of the dis-
crete series for semisimple Lie groups
(M.Atiyah- W.Schmid, 1977) @ #8 /T,
Workshop on "Actions of Reductive

Groups and Global Analysis", online,

2022 £ 8 H.
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«

2. A Poisson-Plancherel Formula for
Lie Groups (M.Vergne,
1982) O#AA 7, Workshop on "Actions of
Reductive Groups and Global Analysis",
online, 2023 4£ 8 H.

. Deformation of heat kernels and Wiener

Semi-Simple

measures from the viewpoint of the Said-
Kobayashi-Orsted ’s Laguerre semigroup
theory, 7th Tunisian-Japanese Confer-
ence "Geometric and Harmonic Analy-
sis on Homogeneous Spaces and Appli-
cations, Tunisia, 2023 £ 11 H.

. Bounds for the kernel of the (k,a)-
generalized Fourier transform (De Bie-
Lian-Maes 2023) O#H/T, orkshop on "Ac-
tions of Reductive Groups and Global
Analysis” , online, 2024 £ 8 A.

. (k, a)-generalized Fourier analysis 2%k
DL B & Brown EBIOZETEHERICO
W, Non-Commutative Probability and
Related Topics 2024, Fukuoka, 2024 4
10 H.

. Deformation of heat kernels and Brow-
nian motions from the viewpoint of
Ben  Said-Kobayashi-Orsted  (k, a)-
generalized Laguerre semigroup theory,
Workshop: Intertwining operators and
geometry, Institut
France, 2025 % 1 H.

Henri Poincaré,

X1 =8 (OOE Ryosuke)
A. BIFEREE

ORI ED R L— AR A% — LITHL,
Kerz-E 13 03 HIR X 7z 7 — _OVEEAR B %
EFEL, ZDHEAEHNIOWT Lefschetz B FTHE
B DD Z e AL 2. SEE O T
X, BEHOEIRF— 51200 T, IR
NSz 7 = VEAREEE, FEHOBE LR X
SICLTERHRLE. £, A4 N—DE%E
p &5 5L %E, Lefschetz BUDEED p IHNE 7
WOWTH DD Z L &R L 7.

For a smooth scheme over a perfect field, Kerz-



Saito defined the abelian fundamental group
with bounded ramification and proved Lef-
schetz hyperplane theorem for the fundamental
group. I defined the abelian fundamental group
with bounded ramification for a regular scheme
in mixed characteristic in the same way as the
equal characteristic case. If the characteristic
of the closed fiber is p, I proved the Lefschetz

type theorem for p-torsion parts.
B. &KL
1. R. Ooce : “F-characteristic cycle of a rank

one sheaf on an arithmetic surface”,

2024, arXiv:2402.06163.

C. MEaFER

1. On the cotangent bundle and the charac-

teristic cycle of a rank one sheaf in mixed

characteristic, Seminar on Algebraic Ge-

ometry and Ramification, JbF K%, 2024

F£4A.

CRERoMhE Lo 1 0o F RS
A 7, BEREE I F—, BIEKY, 2024
F5H.

. F-characteristic cycle of a rank one sheaf
on an arithmetic surface, &5 23 [ELI& A
EREGRER, BALRE, 2024 £ 7 H.

. F-characteristic cycle of a rank one sheaf
on an arithmetic surface, T KEGH - %
it 3 F—, B TEKRY, 2024 9 A.

. F-characteristic cycle of a rank one sheaf
on an arithmetic surface, R¥EFan ¥ v
I, BEORE, 2024 £ 12 A.

. F-characteristic cycle of a rank one sheaf
on an arithmetic surface, fREAEEGH

Z DJE 2024, FALKEE, 2025 4E 1 A.

T ¥ (SHIMOYAMA Sho)

A. TRTUREE

FEREZZ RN O BRI OEE O —fkiw s L 2 D
GRS 2R EIToTWVWa. AEKOHEE
&, BAUL MZERR Y —< U ZERK, CAT(0)
D X SRR BRI, % D, BEBERIR
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NIE» HHEXINTNWS 5 ZERTHEZ 5220
WWBWTEILSFARLNTVWS., — 5T, HlZIF
p#2TH2 LPZEMOD X 57, "FEEERIRHIIERR
JE" 7 ZE N BV TIE, FEBEBIEAIRRIE 72 22 [ &
HRZ 0o T0E ZENRELBPTZ. R
12 well-posedness & NHTH 5. Fhlk, FEAEERIE
DIIERRTE 72 22 38V 2 AIECTR O MBI Bk 2 57
LA ZToTWV5.

I study on the general theory and applications
of gradient flows in metric spaces. The prop-
erties of gradient flows have been studied ex-
tensively in spaces where the distance function
can be regarded as “linear” —in other words,
spaces whose distance is induced by an inner
product—such as Hilbert spaces, Riemannian
manifolds, and CAT(0) spaces.

far less is understood in spaces with a “nonlin-

By contrast,
ear” distance function, for example L? spaces
with p # 2. In particular, the well-posedness of
gradient flows in such spaces remains uncertain.
My work focuses on investigating the nature of
gradient flows in metric spaces where the dis-

tance function is nonlinear.

C. Nese#
1. (1) 55 1 # BEEER Lo pmieii e o

AL~ DZH (English) , (2) 55 2 3 £
EYRRTREL KL 8 (Japanese),
BT Math, 2024/05.

. BEEEZER B o p-Aldit & 2 o —EM, ok
L 35—, 2024/07.

. BEBEZER O F DB 2 AR OK D
U, S U RD Y A, 2024/09.

AN

. BT oA — BN, 2

RE, 2024/10.

ESEE QAT

. PREEZER O WECRD S F X — XA W/

JEkEfTE I F—, 2024/10.

. p-ABERO—EME L 8T X — X2 TN
KEEHATE I F—, 2024/12.



7. PEEEZER EOAERO B ST A —&
2, ) — = A & AT, 2025/02.

"H H% (TAKEMURA Haruki)

(%% DC1)
A TS
WA T 2 BiEfRETH 5, il %
w7z semi-Lagrange iKICBI 3 2L 21T/ -
7o, FHRETEAZE & L CTRX4r 3 2X Hermite A
ERZEH Wz &, Z OBUEMRIEIXFIC cubic
interpolated pseudo-particle (CIP) scheme &
s, 1 eI RO HHERE NS 2
CIP #EHFZEMH 3 ROFEE 2 H> 2 ¥ 13, A
EBR TR X CHMSh TV, FEFEEETOME
T ZOICRMEICE LT L — MY E DUCRAEH %2
5z 7. REEOWILTIE, IFREREICHT 2
semi-Lagrange {EOMEZ 1T o 72, KT, IEHR
FEREh B 52T B 2 ok R o w1 E R
AU, EfELRBEREZIRE L. fTi%E
TRESNTOWERAKGERIHNT 2 CIP &I
R A TANC 1 RAEE 2 WS HIRDH - 7228, &R
42Tl splitting JFEOF A TRE ML, KFfHE
FTANC 3 THAGRE 2 R oL 2 dim L 7. 7z,
ZHWMDET L TH S Navier-Stokes—Korteweg
TR LT CIP EZ2 A A L2 BUEET R 21T
W, Euler-Korteweg 77123 O J&I WY 72 #E1 T I R
PR 2 EZ LN BUEMR T HBIEE L.

We conducted a study on the semi-Lagrangian
methods using interpolation, which are numer-
When

employing the piecewise cubic Hermite interpo-

ical schemes for hyperbolic equations.

lation operator in the scheme, this numerical
scheme is specifically referred to as the cubic
interpolated pseudo-particle (CIP) scheme. It
has been well known that the CIP method for
the initial value problem of the one-dimensional
advection equation has third-order accuracy in
space and time through numerical experiments.
In our previous research, we proved the third-
order accuracy of the CIP scheme for advection

equations.
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This year, we extended our study to semi-
Lagrangian methods with interpolation opera-
tors for nonlinear problems. In particular, we
proposed a numerical scheme with high accu-
racy for the initial value problem of shallow wa-
ter equations. The CIP method for the shallow
water equations proposed in previous studies
has first-order accuracy in time. In our study,
we improved the application of the splitting
method and developed a numerical scheme with
third-order accuracy in time.

We also performed numerical simulations of the

Navier—Stokes—Korteweg equations, which is a

two-phase flow model, using the CIP method.

We observed numerical solutions that appear to

approximate periodic traveling wave solutions

of the Euler-Korteweg equations.

B. FE&KHX

1. Y. Miyamoto, H. Takemura, and T.
Wakasa : “Asymptotic formulas of the
eigenvalues for the linearization of the
scalar field equation”, Proc. R. Soc. Ed-
inb. A: Math. (2023) 1-38.

. T. Kashiwabara and H. Takemura :
“Error estimates of the cubic interpo-
lated pseudo-particle scheme for one-
dimensional advection equations”, sub-
mitted (arXiv:2402.11885).

. Y. Giga, T. Kashiwabara and H. Take-
mura . “On periodic traveling wave so-
lutions with or without phase transi-
tion to the Navier-Stokes-Korteweg and
the Euler-Korteweg equations”, submit-
ted (arXiv:2502.09965).

C. HEEFER
1. 1 oA ERIcB1F % Cubic Interpo-
lated Pseudo-particle Scheme (CIP #) @
ICREER, HARY = 2023 4 &K
DR SHBEERR, RALKE, 2023
F£9 H.
1 XeB A ERICB T 5 Cubic Inter-
polated Pseudo-particle Scheme (CIP )
DIHRGERA, 2023 4 E GBI & R 7258

VAPAN
oy



=, A K, 2023 ££ 12 H.

. BTEEDRZERNCIKES 5 1 KTy
BT 2 CIP IEOICREEH, HAIGH

B 8 20 MR REERER, &
MIEARTRL A RE, 2024 4 3 H.

AN T =7 4 = FHERX OB E
2B 5 BEHEOIHRIZR, HABGER
2024 FEEER, KRNI KY, 2024 F 3
H.

. Error estimates of the CIP
for one-dimensional advection equations,
SciCADE 2024, National University of
Singapore, 2024 £ 7 A.

BRI T % CIP EOB AT &
JEH, RIMS £[RIBFFE (ABATY) TRHRERIE
BT 2 BIERITE DR, HERE,
2024 4 10 A.

. Error analysis of the cubic interpolated

scheme

pseudo-particle (CIP) scheme and its
application to shallow water equations,
Applied Mathematics Freshman Seminar
2024, FEIAE, 2024 46 11 A.

. BIRAERICH T 2 CIP KRz &
BT EAANDIGH, 5 21 B EE T

MR R ~FDRZRE~, ALiERE,
2025 £ 3 H.

ZE Mt (TAHO Masaki)
(%4% DC1)
(FMSP 4)
A. TSRS

AFFE T, Diffeclogical space @ & D [i#iZz P
kD 2720, RN O d-KtEH SRRk H
72322 ENC diffeology ZEA T 2WHRICEEZTE
T, IS H Az EEL 12,
BRI, W 0O ET {d}rso &
WORIZ K o TRtibE s TRt S ¥ &) ofE
ZEAL. 20 LIcEARR diffeology DA Z &
TR L7z, EHI1T, ZDOHEED tiling space & B
HEROZ ey RN MED & O
fRDIRE - 720

S1%. {d;}r>0 OHEE . Diffeology DR %
X BRI L. tiling space oMo R 2E
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Fr oEMEEHED =D, diffeological 2FiE%E
FWTHIZEDIRZ LT % Z & T, Hilz 725 HE
HEHES TV FTETH %,

T WIRER TEMRGRS VRS Y &) Tl
#1T - 72B12iZ. toric topology % EFIZ L 7=
ZeE L ZMAERD,. TNF TOWIE L BT 5
DD 21372, ZDEDITH, W ODRDHER
PHAERTHEINIHERZITV, S EIERF
FHE e DEREHIHZ e N TE T,

This study explores a broader understanding of
diffeological spaces by drawing inspiration from
research that introduces diffeology into the
space of all d-dimensional submanifolds in RY
and extending it into a more abstract frame-
work. Specifically, we introduce a “metric-like
structure” described by a family {d,},~¢ that
satisfies certain axioms and demonstrate that a
natural diffeology can be applied to it. Further-
more, it was found that this structure is related
to tiling spaces, deepening the understanding of
its geometric aspects.

Moving forward, we aim to further refine
the relationship between the structure {d,},~o
and diffeology, explore its connections with
tiling spaces and other geometric objects, and
broaden the scope of research utilizing diffeo-
logical methods to uncover new possibilities for
applications.

Additionally, at the symposium “Transforma-
tion Groups Theory,” I had the opportunity to
present my research and engage with specialists
in toric topology, which provided valuable in-
sights for linking my work with related studies.
Furthermore, I actively participated in various
conferences and research meetings, establishing
new connections with researchers from different

fields.
B. &KX
1. Taho Masaki : “Tangent spaces of dif-

feological spaces and their variants”,
preprint 2406.04703 (2024).



C. MEaFER
1.

Tangent spaces of diffeological spaces
and their variants 2% O REHY - RATHY
ETNE ZORM, FMKY, 2024 F 8 A.
. Tangent spaces of diffeological spaces
and their variants H ABZRKERE
aRbE, KRR, 2024 48 9 AH.
. Tangent spaces of diffeological spaces
and their variants Z#EERS VARSIV A,
ZA LXFILR A<, 2024 F 11 H
Tangent spaces of diffeological spaces

and their variants diffeology.net, > 2
4>, 2024 F 12 H.

F. RS — 2
L. BEEE TR 3 —1HEEA

Favw >2¥F* (ZHANG Xinyao)

A TSR

My research interests are mainly in algebraic
number theory and arithmetic geometry.
During 2024,
dimensional Fontaine-Mazur conjecture when
I

solved this problem based on the recent work

I concentrated on the two-

p = 3, which is excluded in Pan’s work.

on p-adic langlands correspondence (Paskunas-
Tung), Galois deformation theory (Bockle-
Iyengar-Paskunas and Bockle-Juschka) and a
potential big R = T theorem (my master the-

sis).

B. F#&GiL
1. X. Zhang: “On the Fontaine-Mazur con-
jecture for p = 37, arXiv:2412.06812.

. X. Zhang: “On the pro-modularity in the
residually reducible case for some totally
real fields”, arXiv:2411.18661.

. X. Zhang : “On the modularity of elliptic
curves over the cyclotomic Zj,-extension

of some real quadratic fields”, Ramanu-
jan J. 62 (2023) 545 - 550.
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C. MEFER
1.

The pro-modularity in the residually re-
ducible case, RENEERGR & 7 DJELL, K
R ROIRMERTRTEAR, 2025 4 1 H.

. The pro-modularity in the residually re-
ducible case, & 2 3 [ELH L EBEEGHE
2, IBERY, 2024 F 7 H.

. The pro-modularity in the residually re-

ducible case, (R¥EFanF v 4, HEKY

BORRIEWTFCRE, 2024 £ 5 H.

The modularity of elliptic curves over

some number fields, fRE&Fa v ¥ v 4,
FERAERORRIEDTFLRE, 2022 4F 11 .

I BN (NAKAE Yusuke)
(WINGS-FMSP
a—24)

A. TFZEREE

FIHRE, (EFHREMICBVTERPZERT
B3 A C*-1R (crossed product C*-algebra)
DYk & Z DHEEIZ OV TR To TV 5.
—fgiz, C*BR AL TRFa Yy 7 MEoE
BB ot G — Aut(A) 526Nt &, =
DOl (A, G, a) 1T C-I¥ERERTEWVS. 2O
CE BEAMCHIR Ax, G EHICHR TS
WTE, CIROMMHATINZ 5.

FER o AHEFETRWIGEIE, B I TBERE
LTS Ze TLOEGHEREMETE R,
oL, (ifHEEE U COEIERR: L £ L@t
L7zWEERD 5. 4, Neeb 51L& > T C*-
TERDRRN G (BIZAX, FERNERET
BRWHER, TbEbHFETa 7 TR
HE) 1IZBWT, crossed product host ¥ W5 #i
TeBNFIC KB 7 Tu—FRREINL. O
BILEE OBEEGHERCIZBRDVWOTHIFEET S
DI TRV, HERREMUMEEZRT.
e & LT, crossed product host 28\ T,
EEMB T D Takai AGHEDFLIA LD LD Z &
BRL7e. F7, HEBREFERIC, BHBEET
» 2 5E CIERIRBL % FlvWz reduced 7% crossed
product host DEEBHAS IC LTz, &RIZ, H
BeCTRWER Z D CH-J1%#RiICo\WT, fEHT



AL EERIRED & DB+ 52 R U T
CTITo i3 AIROMH I RmAE S5 2
YMTE, crossed product host DEDME % 7
RBZBICHILHTE 5720, FRR C-NI¥HRD
WRDIEELT 2D EZ 5.

-
—

I investigate the extension of the crossed prod-
uct C*-algebra, a fundamental object in opera-
tor algebra theory, and its properties.
Generally, when a continuous action o : G —
Aut(A) of a locally compact group on a C*-
algebra A is given, the triple (A, G, «) forms a
C*-dynamical system, and the crossed product
C*-algebra A x, G can always be constructed.
When the action « is not continuous, the
crossed product is typically constructed by
treating the group as discrete.  However,
there are cases where preserving the topolog-
ical group information is desirable. Recently,
Neeb and collaborators proposed an approach
using a new object called a crossed product host
for singular C*-dynamical systems (e.g., when
the group action is not continuous or the group
is not locally compact). This does not always
exist, exhibits properties similar to those of the
usual crossed product.

My research shows that an analogue of Takai
duality holds for crossed product hosts. More-
over, for amenable groups, I have clarified the
properties of a reduced crossed product host us-
ing the regular representation. Finally, for C*-
dynamical systems with discontinuous actions,
I established necessary and sufficient conditions
for the existence of an action-invariant ground
state. These results, reducible to properties of
the crossed product algebra, broaden the study

of atypical C*-dynamical systems.
B. FEKam X
1. Y. Nakae : “Constructing methods of

Haag-Kastler nets by S-matrices, defor-
mation quantization and Lagrangians”,
RO KA BOER AR 7S RME 13/ (2024).
2. Y. Nakae : “Takai duality and crossed

product hosts in C*-actions”, in prepa-
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ration.

C. HEEFER

1. Algebraic and constructive quantum
field theory, 2023 fEREBIEEITIIST =,
H L SHRHER S, 2023 £ 9 .

78 #E9F (HORA ryuya)

(%4 DC1)

(FOMP o —24)
A. FZERE
MARZRBERICE S 22T o 7. RS, FARX
DRI P, BN RRRE D MR, BT
3 ARIRIEEOM T E L.

I did research on topos theory. In particular,
I studied open problems related to special sub-
categories of a topos, such as quotient topoi and
subtopoi.
B. &KX
1. R. Hora and Y. Kamio : “Quotient
toposes of discrete dynamical systems”,
Journal of Pure and Applied Algebra.
228(8) (2024) 107657.
. R. Hora : “Internal parameterization
of hyperconnected quotients”, Theory
and Applications of Categories. 42(11)
(2024), 263-313.

C. MEaFER
L.

Combinatorial games as recursive coal-
gebras, CSCAT2024, THEKY, 2024 F 3
H.
. Quotient toposes of discrete dynamical
systems, CT2024, A4 >, 2024 £ 6 H.
. The colimit of all monomorphisms clas-
sifies hyperconnected geometric mor-
phisms, Toposes in Modovi, 4 &V 7,
2024 £ 9 A.
Quotient topoi and geometry of compu-
tation, AFSA fEIREZE =, HI, 2024 4F
11 A.



F. MAMIFES — e 2
1. 2% Categories in Tokyo ® FfE 2024 4
511 A.

A &% (MASAMURA Yuto)

(%% DC1)

(WINGS-FMSP

a—2%4)
A. TS
AWFZE TR, ACABERBERFIC B TEE 0
RTHHAIE - YU ZRARDIEROE TS X
CHERAEBICOWTIHE 21T, 22T, &
Y- Y UERE X 2id, EHERTFBERICE
%% (Kx =0 T» %) IEHRSHEHREZRIAE
L, ZOHEBE, mKx ~0 2R 2RO
Bom TERINS. AL - YU ERIKDIERK
F# (index conjecture) TlX, KZEE L7
%, KLT # 5 ¢ - YU SRIKOIEHDAERTDH S
EFRINTVWS. ZOoFHIE, #oL-vYvE
FRIA DR R HFMEICHEL b 2 EERMET
H5. AWIETIE, ERTHEOMRE HIGL 7.
D H T, Beauville-Bogomolov 77 fi# 235 X
THROGEHICERTH2 &R .
Bogomolov 77f#id, FEOKLT #5¢ -¥v%
BRIRDS, HEL 2 — N Z BRI, A I - ¥
TEZRRIR, BEIS TV T 4 v VERRIR, 7 —
NVERRARDERICTETE S Z L Z/RTEMT
H5. ZORREBLT, HIE - ¥YUERED
R EEO HORAICEET 3. Lizhi-> T,
EREOHCAMMEHANS Z L IZEETHE. K
WFZEClx, ZoEMOHARMERD, Thzho
B O B CRAEE L 7 D ANE 2 DA TH
MEhBZeEmLTk.
7, BEEA €Y USRS T Lo T
4 v 7SRO EZRAL T, fafiofEke 8
CIAB D [EE RS O RMERME & DRIz
WTISE 2 T o 72, 2D 72912, Lefschetz local-
ization theorem % equivariant Grothendieck—
Riemann-Roch theorem Z#HA L, 58D LR
5222 %A LrL, BRETIEZO
HERZBWTHELRERZF 2 ICIEE-TES
3, BEHRETHTH 5.

Beauville—
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In this study, we investigate the boundedness
of the indices and the automorphism groups
of Calabi—Yau varieties, which are fundamen-
tal objects in birational algebraic geometry. A
Calabi-Yau variety X is defined as a normal
projective variety whose canonical divisor is nu-
merically trivial (i.e., Kx =0). The indez of a
Calabi—Yau variety X is defined as the small-
est positive integer m such that mKx ~ 0.
The index conjecture for Calabi-Yau varieties
predicts that, in a fixed dimension, the indices
of klt Calabi—Yau varieties are bounded. This
conjecture is of significant importance, as it is
deeply related to the singularities and bound-
edness properties of Calabi—Yau varieties. The
aim of this study is to contribute to the resolu-
tion of this conjecture.

We find that the Beauville-Bogomolov decom-
position theorem is a useful tool in approaching
the proof of the index conjecture. This theo-
rem states that any klt Calabi—Yau variety can
be decomposed, up to a quasi-étale cover, as
a product of strict Calabi—Yau varieties, irre-
ducible symplectic varieties, and an abelian va-
riety. Through this decomposition, the index of
a Calabi—Yau variety is related to an automor-
phism of the product. Therefore, understand-
ing the automorphism group of such a product
is crucial. In this study, we prove that the au-
tomorphism group of this product consists only
of automorphisms of each factor and permuta-
tions of the factors.

Furthermore, we explore the relationship be-
tween the index and the geometric properties of
fixed-point set of an automorphism, using the
properties of strict Calabi-Yau varieties and
To this end,

we apply the Lefschetz localization theorem

irreducible symplectic varieties.

and the equivariant Grothendieck—Riemann—
Roch theorem in an attempt to derive an up-
per bound on the indices. However, a definitive
conclusion has not yet been reached, and our

research remains ongoing.



B. ¥&KiX
1. Y. Masamura: “On boundedness of

indices of minimal pairs—surfaces”,
preprint, 2023, arXiv:2305.08061.

. Y. Masamura: “Indices of smooth
Calabi—Yau varieties,”, preprint, 2023,
arXiv:2312.16077

. Y. Masamura: “Automorphism groups

of proudct varieties appering in the sin-

gular Beauville-Bogomolov decomposi-

tions”, preprint, 2024.

C. HEE¥ER

1. Calabi-Yau Z#A® index, % 28 I
FHEFRR, BRHEKY, 2024 4£2 H.

. Indices of smooth Calabi-Yau varieties,
Mini-Workshop: Young Perspectives in
Algberaic Geometry, National Taiwan
University (B78) , 2024 4 11 H.

. Indices of smooth Calabi—Yau varieties,
FHESR BRI 2 I F—, HHERE,
2024 £ 12 H.

. Indices of smooth Calabi-Yau varieties,
Workshop in Algebraic Geometry in
Bandai-Atami, filLI® & o < 3EE, 2025
F£1A.

B2 383 (MASUZAWA Kaito)
A. TR

F % pifhe 35, REFEOWIETIE GSp,,, (F)
D B il I g XL, ZONEBER
GU, (D) (7z72L, DE F Loruickik) o Bl
BRERE my DFEAELT, ZhoiEERfHRR
iz B RLE. 22TV IEEMKRR
&, ZEHELFBEMIERTTOM g € GSp,y, (F)
BEUheGU,(D) IR, E#HOEEO,, B
XU 0, THT %X

F-2 Y
SN

Ors(9) = ¢Orpy () (¢ 13 Kottwitz £55)

DZErTH5. FDOBELH T Z DRIEDONEDH
BT EBIREL, ZOXEERINICER
L72bDTHDH, REEOHRIZ K o T—EHDH
FHTET L .
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Let F' be a p-adic field and let D be a quater-
nion field over F'. We proved that the existence
of a simple supercuspidal representation 7wy of
GU, (D) for each simple supercuspidal repre-
sentation mg of GSp,, (F) which satisfies the
character relation. Here, the character relation
means that for each pair of stably conjugate
regular semisimple elements g € GSp,,,(F') and
h € GU, (D), the equation for the characters of

representations at g and h
Oxe(9) = ¢Oryy (h) (cis the Kottwitz sign)

holds. In my Master’s thesis, we assumed that
the existence of this correspondence of repre-
sentations and we described the correspondence

explicitly.

C. HEA¥ER

1. On the correspondence of simple super-
cuspidal representations of GSp,,, and its
inner form, % 23 EMI&LEBEGEHER,
FALRZER LGRS ZE R, 2024 4E 7 H

A& RTE (Matsumoto Kojiro)

(%% DC1)

(WINGS-FMSP

a—24)
A. TFZEHEE
KRZ > 75 v AW eMELTVWDE, KT
Y75 ARG BRBIR F e R p LT
GL, r ORBRIRBLE WS RITIRNRE F O n
Kot p EH BT RE L WS REW RO
AR =X —RMIERTFET 2205 FHRTH D,
JEFICH R AN ER S 220 ED =D, 2D
WG ER BN IR DN BT THH X7 = v
T —DOREEHERP I XTIy TR Y DIEE
WKEZ L DIBHDH %, T TICE L DLGEITRIIE
o hin 7 REAZMRT 2 i3I hTtns
M. Aa 7 KB SRBURBZRERT 5 2 L I13IE
HICRWHEZFO 0 7 KB 2R TR T
WERWEEMEEAYTHY, SEEZZICHE
TEMRETR o7z D2EKRENVEEZFON
07 REEFTED UIETERRMEI TV 25E



LT FHRQTnHR205E808H%, ZOHE
& GL2(Qp) @ p i Langlands X\ 5 b D%
ffioTEh., Zhd GLy(Q,) UNDHEIIEH
IDHERLTELT. ZOHHOMEIEZ RV
RERFRERTH 572, Fili. Lue Pan \IC & DA
LK GLog DHETDH 225, p i Langlands X
IEZ D FTICEY 2 7 — RO F 25 T\
HZEHRENME RO 7 R E TED TN
A2 Z e N TE B Z e HIEHEN . 20D
FEEEY 27— 5 X D — B DOENZ K
WKHRRS 2 2 itk b, BWEEEZR S 7R
HETEDTHILTEIERTIIENTES LD
W22 Z I TV, ZOIRIZETE
FTLOATORDP o/, SHEEDHIITED.
ER F 23 pEFER v TQ, D 2 RADIEHLK
Qe PHEBRHZEDT VI M2 D=X VB
WATBES 2 ENZRADH AT L TIRETE %
ZeBbhot, GRUIHES,) X b —EHk
RIUCBOWTHIHEFTDH S, X HIITRATHNC
GL2(Qp2) IR o TWAHAIIIKRBN S > 75
VAN E DR D % K DELEICHRET 5 Z e AT
E1DT, ZhD GLy(Qpe) D pET > 75
X% & ORREETCT 500 &2 W S 5SS BIEAT
ZoTWad,

I'm studying the global Langlands correspon-
dence. The global Langlands correspondence
predicts that for a number field F' and a prime
p, there exists a natural one-to-one correspon-
dence between the automorphic representations
of GLy, r, which are analytic objects in number
theory and the n-dimensional p-adic Galois rep-
resentations of F', which are algebraic objects in
number theory. Since the two objects have very
different nature, even if the correspondence was
partially constructed, there are many applica-
tions such as Fermat’s Last Theorem and the
Ramanujan Conjecture. Although we can con-
struct Galois representation from an automor-
phic representation in many cases, automorphic
representations were rarely constructed from
Galois representations except when the Galois
representations have very nice properties. This
year, I studied this problem. When F'is Q and
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n is 2, the global Langlands correspondence
has been almost completely constructed even
for Galois representations with bad properties.
In this case, the p-adic Langlands correspon-
dence of GL2(Q,) was crucially used, but it
has not progressed much in cases other than
GL2(Qp), which is a main reason for no es-
sential progresses about the correspondence of
Galois representations with bad properties. Re-
cently, in the same GLg g case, Lue Pan intro-
duced new approache to this problem by using
the geometry of modular curves without using
the p-adic Langlands correspondence. It was
expected that by extending this method from
modular curves to more general Shimura vari-
eties, it would be possible to show the global
Langlands correspondence correspondences in-
cluding Galois representations with bad prop-
erties, but this extension was not known un-
til now. Through this year’s research, I have
found that when a total real field F' is the
unramified quadratic extension Q,: of Q, at
all p-adic places, I extended the work of Lue
Pan to Shimura varieties associated to certain
rank 2 unitary groups over F' and proved the
global Langlands in such cases under relatively
mild assuptions. ( I'm writing a paper on
this.) I'm now considering how to genelarize in
more general situation. Furthermore, since we
have been able to understand the global Lang-
lands correspondence in many cases where lo-
cally GL2(Q,2), I'm also now researching on
construting the p-adic Langlands of GL2(Q,2)

from the global correspondence.
B. FE&KGR X
1. K.Matsumoto : “On the potential auto-
morphy and the local-global compatibil-

ity for the monodromy operators at p # [
over CM fields”, arXiv:2312.01551.

C. HEEFER
1. Potential automorphy and its applica-

tions to local-global compatibility and

Ramanujan conjecture, Imperial College



London, 2024 4 10 A 11 H.

. Moduli of Langlands parameters, &%
BamE R, B —H¥ A4 FART, 2024 4
9H9H.

. On the potential automorphy and the

local-global compatibility for the mon-

odromy operators at p # [ over CM
fields, K& a v * v 4, BETRFERFE

FEAFERL 2024 455 A 1 H.

On the potential automorphy and the

local-global compatibility for the mon-

odromy operators at p # [ over CM

fields, BERE Tt I F—, HEKY:, 2024

F4H26H.

. On the potential automorphy and the
local-global compatibility for the mon-
odromy operators at p # [ over CM
fields, Special number theory seminar,
U.C.Berkeley, 2024 £ 3 A 13 H.

. On the potential automorphy and the

local-global compatibility for the mon-

odromy operators at p # [ over CM

fields, ARG ¥ Z DI (2023), X

#ARF, 2023 4F 12 H 12 H.

On the potential automorphy and the

local-global compatibility for the mon-

odromy operators at p # [ over CM
fields, fili& [k & ¥ INZPNES

202347 H 13 H.

A A
nlﬂl;ﬁtrx‘,

G. %

FEUCRFFERRE, 2024, 3 H.

% [E (WATANABE Takumi)
(WINGS-FMSP
a—2%4)

A. TRIEAEE

pEH R 7 RINTOWTHFFEEZ LTW5. WEFE

ZHUDMZHFZE L 72, crystalline RIFIZHIG T %

Ric = WKL) E® (o,T) NBEDKRHF 12

LT, M E5ERX 2. ZDK, semi-stable #

BUCHIES 2 Ax £ (o,T) IBERFIFE L, 5

%1872 X520 R% D 212 de Rham
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FINTHIET 3 A Lo (o,T) MBEBFFEL, =
AUTDOWTHFRHEAM T 21572, BEI NS DGR
WHET2MXERELTWS., £OHT, prism
@ formal scheme \DILIRS Z D log k% & %
T\ 51, log formal scheme DFEEFEFFRIZ DO W
THHFEWVWTWVS., TS5 DS TIE, semi-stable
Z, FH & log prismatic F-crystal O & [FfE %z H
WaH, FhkaRL7 T. Liu K, H. Du KO
X, kO Z. Yao RO D ENEIUCHEENZ
RO 72728, MiEDOMEBVWOEBIEEZIT-72. %
c— D p R KT LT, (p,T) MEEDOHRE
BUcHV oD A & A = W(Op) O3l
AT OWTHER L. Zhid N. Wach K
A N A = Wikoo)[[1]] ZREHZ IR TW
%73, L. Berger K& iR D ideas 2 & 12, £
DiEAZ G 2 72, Z ORISR T 25050 D BIEH
HEhTH .

Takumi Watanabe is working on p-adic Galois
representations. He finished writing a paper on
a characterization of the (p,T")-modules over
Ak

representations, which he mainly studied last

= W(Kb) corresponding to crystalline
year. He next studied the (p,I')-modules over
Ak corresponding to semi-stable representa-
tions and obtained a characterization of them.
Moreover, he studied the (¢, T')-modules over
&K corresponding to de Rham representations
using the result for semi-stable representations
and obtained a characterization of them. He
is writing papers on these results. In the pa-
per, he is trying to generalize prisms to “for-
mal schemes with prismatic structure” and also
considering their logarithmic version. In addi-
tion, he is writing the foundation of log formal
schemes. In these research, the key ingredient
is the equivalence of categories between the cat-
egory of semi-stable Z,-representations and the
category of log prismatic F-crystals, which was
proved in a paper by T. Liu and H. Du and a
paper by Z. Yao. However, he found mistakes
in both papers. So he fixed those in the former
paper. He also studied the intersection of A,

which is known as another coefficient ring of



(¢, T)-modules, and Aj,s := W((’)(bcp) for gen-
eral p-adic field K. It is known that N. Wach
claimed the equality Ax N Ainr = W(koo)[[1]]

without giving proof, so he gave the proof based

on the ideas of L. Berger and T. Tsuji. He is

writing the paper on it.

B. ¥HE#H

1.

T. Watanabe : “On the (¢, I')-modules
corresponding to crystalline representa-
tions”, arXiv:2405.19829 (2024).

C. HEEFER

1.

On the (¢,T')-modules corresponding
to crystalline representations and semi-
stable representations, ¥ ¥ ¥ 7 4,
BUR KA R A GEHORR SR, 2024 48 5
H.

. On the (¢, T')-modules corresponding to

crystalline representations, %5 23 [E/ili&
IREREBGRE R, WACKFA RGNS
B 2024 7 A.

. Crystalline ¥, semi-stable &H, de

Rham RIUTHIET 2 (¢,T) MIEEZOW
T, EMEEEGEE I > —, BRgE KA
HREHF v %%, 2024 4E 11 A.

. On the (¢,I")-modules corresponding to

semi-stable representations and de Rham
representations, fAEHIEEEGH & 2 O &4
2024, FECR EBERAEATIZCRT, 2025 4F 1
H.

. On the (phi, Gamma)-modules Cor-

responding to Crystalline Representa-
tions, Semi-stable Representations and
de Rham Representations, Séminaire
de Mathématique, Institut des Hautes
Etudes Scientifiques, 7 5 > X, 2025 4E 2

H.

. On the (phi, Gamma)-modules Cor-

responding to Crystalline Representa-
tions and Semi-stable Representations,
Séminaire Arithmétique et géométrie al-
gébrique, Université de Strasbourg, 7 7
YA, 2025 4 3 AH.

. On the (phi, Gamma)-modules Corre-
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sponding to Crystalline Representations
and Semi-stable Representations, 2025
Lyon-Tokyo conference in Number The-
ory and Arithmetic Geometry, ENS de
Lyon, 7 7 > Z, 2025 4 3 A.



ELFEFE (Master’s Course Student)

xR #Ei (AKATSUKA Kouki)
A TFZEREE

Edgeworth EBIX&EXDOMIELZITS 2 & TH
DEREHZRERLS20D0THS. Lo,
Fourier ST FIER Y OERkD 7 7 a —Fi3,
BEARY A4 XS 2 120N TRITHEE KIZ
HMT 2 @HRXTORNTREBEHTE L.
D% A S 2 72512, Stein O HIEDEN
BRE77e—F LTES L. RFFETIX
Stein kernel DEFEZRE L, FAILDIRIIC
BWT, M7 7% sub-exponential BIHERZ D
K3 3 3 X Edgeworth J&BH 0 F %14 % /R
L7z, 77 X MEKDSHEEOHEREKTH 3
mEI, ZORMOBRENMZEL. Bickt
LCEED 0 DESIIEREMOIRL — 23
WET S Z k&R L. Edgeworth expansions

-
—

refine the central limit theorem by providing
higher-order corrections. However, traditional
approaches, such as Fourier analytic methods,
are not applicable in highdimensional settings
where the dimension tends to infinity as the
sample size increases. To avoid this problem,
Stein’s method has emerged as a powerful al-
ternative approach. In this paper, assuming
the existence of Stein kernels, we show the va-
lidity of a third order Edgeworth expansion for
a sum of independent sub-exponential random
vectors in high-dimensional settings and we ob-
tain error bounds for this expansion, when the
test function is the indicator of a rectangle. As
a byproduct, we get an improved convergence
rate of Gaussian approximation when the skew-
ness vanishes.
B. FE&KX
1. K. Akatsuka : “High-dimensional third

order Edgeworth expansion by Stein’ s

method”, FUHRZERZAGRBERI LM 7R}

I3 (2025)
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18 4¥& (ITAGAKI Yoshiharu)

A. TFEEE

IEFEDHERW 5 712X (SDE) OWRTIE R Y 7
MEDFFRRIGE B 2 ROMEE D AT
LNTWVW3S. 1 X5E SDE(1) @ KV 7 MH b H3%F
F 72 4MF ¥ LT Ladyzhenskaya-Prodi-Serrin 5%
fF (LPS &:ffF) Zii7= $HEITOVWTE RS,

{

77U LPS &fF v, be LL
Dpg>11F

AXF = o(t, XF)dW, + b(t, XF)dt

Xyg=z€R )

(R, LP(R)) TH

e,

p q
Zliilz3 220D, FRIEBURK o(t, z) & —
FRFEHMEZ 72 U, 2 122V T 1/2-Holder @i
BEBEBD LRI IATERS. Z0EI%R
SR 723 SDE(1) i —ERMWRE RO Z
EBHIENTVWBED, FAZZDZ 2oV T, %
O FEIRFAFIET D % Zvonkin £ b
TH—ARA ZfTo7z. ZHTMAT, AU ERE
Zvonkin Z#2% F\ 3 Girsanov Z#i/ &% Fw
TAFHS 2 Z e N TE .

In recent studies of stochastic differential equa-
tions (SDEs), the properties of solutions in
the case of singular drift terms have been ac-
tively investigated. We consider the case in
which the Ladyzhenskaya-Prodi-Serrin condi-
tion (LPS condition) is satisfied as a singu-
lar condition for the drift term b in a one-
dimensional SDE (1).

AX} = o(t, X[)dW, + bt XP)dt
Xyg=z€R L
The LPS condition means b € L} (R, LP(R))

where p,q > 1 satisfy

1 2

“+Z<n

p q
Also we consider a class of diffusion coefficients
o(t,z) that satisfy uniform ellipticity and con-

tain functions that are 1/2-Holder continuous



in . It is known that SDE(1) satisfying such
conditions has a unique strong solution. I sur-
veyed this argument together with the Zvonkin
transformation, which is the main tool. In addi-
tion to this, I was able to prove the same claim
by using the Girsanov transformation without

using the Zvonkin transformation.
B. FEK
1. #OE #FK | “RiR P U 7 MEHZROMER
W AR OWT?, HE KRGO
BEAFFERME -3 (2025).

C. MEEFR
1. Zvonkin Z5# ¥ fERM T TR ORI OW
T, Rimy > 7/~ —t I+ —, iR
IR EARDE (5 ERKERE), 2024 4F 8
H.

X&B #HE (TAKUMA Okura)

A TFZEREE

Arrow O RATBEME R & NI 2 REEF D E L 2
BEAHNS—RAE L 2 F R R IRDIT S 2 B % X
Z QAT E A IRFEA 21T o 720 %72, Eliaz
DE NS BHiE S 5 g Bl (A2 72 RERA
527

Based on the research of Hiroaki Terao, who
mathematically generalized Arrow’s Impossi-
bility Theorem in economics, we present a topo-
logical proof of this generalization. Further-
more, we provide a topological proof of the re-

lated result, known as Eliaz’s theorem.

2H B (KURODA Naoki)
(WINGS-FMSP
a—2%4)

A. WFZEE

V—FG HE_HEWEG > HM¥bHolt &

Spin(n) x (113G — SO(n)x H — SO(n) — O(n)
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LS Y —BHOEERMZEZ, TN LT
22 2 B - T 51 2 #EAR

B(Spin(n) x 413 G) = BO(n)

MFBE T 5 tangential structure % Spin-G #iE
LIECK, Spin-G #HE R L TR O N ARG
Spin-G [FIGERE & LS.

V- G oMM ROV D anomaly
DEE%E Spin-G FAHFEBELZHVTHRONZ &
WO HERERD D, K S 5 ) B O 0 R
e LTHIE Y —8 G i2xf LT Spin-G FE
Mzt AE L, REBITZ 2K Z W TR
WKHE 227075 502 ZHETEATWS.
Eg.), Er(ry, Egsy BWZRZH Sp(4), SU(8),
Spin(16) L ARE FE—FMEZ WIS ERO T, FAl
(G, H) = (Sp(4), Sp(4)/{£1}),
(SU(8),SU(8)/{£1}), (Spin(16), SemiSpin(16))
ZRZHCH LT, Spin-G [AHEHE 7 RoLET
OHIFTEEL, ZhoD Z MEfr L TOERMIT
ZERRAEZHOCTIHRINICEZ, vy =2 b
WCHBAL 7=

Given Lie groups G and H with a double cov-
ering G — H, we consider the Lie group homo-

morphism
Spin(n)x(4+1,G = SO(n)xH — SO(n) — O(n),

and take the classifying space to obtain the con-

tinuous map
B(Spin(n) x¢+13 G) = BO(n),

which induces a tangential structure called the
Spin-G structure. The bordism group obtained
by imposing a Spin-G structure is referred to
as the Spin-G bordism group.

There is a background in which the presence or
absence of anomalies in physical theories with
symmetry given by a Lie group G can be ex-
amined using the Spin-G bordism group. In re-
cent years, there has been progress in a program
to compute the Spin-G bordism groups for Lie
groups G that appear as symmetries in super-
string theory and supergravity theory and to

explicitly describe the generators as manifolds.



Under the background that FEge), Err),
and Fg(g) are homotopy equivalent to Sp(4),
SU(8), and Spin(16), respectively, I computed
the Spin-G bordism groups up to dimension 7
for the pairs (G, H) = (Sp(4), Sp(4)/{%1}),
(SU(8),SU(8)/{£1}), (Spin(16), SemiSpin(16))
and explicitly described their generators as Z-
modules using manifolds, thereby contributing

to this project.
B. K
1. N. Kuroda : "Computations of Spin-
Sp(4), Spin-SU(8), and Spin-Spin(16)
bordism groups in dimensions up to 77,
FE R R BERERLE B 7 RHE 23S
(2025).

gk &% (KONDO Yuya)

A. TSR

AEFZETIE, L2R™) KEHT 2 NIA =T
¥ H(t) = Ho + V(x), Ho(t) = p*/2 — E(t) -
r, p = —iV TR IN2EFREMDELS.
ZIZTEQR() =e@+t) ™ 0< <1l
FEEICHTET 2EHZTHE. "I =7
Ezohlz 22, ZOZRDOKA s ot £T
DORHFERZLRT 2 0 F =& Ult,s) &
EHRTES. ThEHWT, FIEHZE WL %
W+ = s-limy 00 U(t,0)*Up(t,0), % L THELIE
HAES=8SV)=WH)y'W- PDEHTE3. Z
DOEEERZEZ, RF vy v A VI 2HELD
MFzidds 5.

AW TIE, BELIERZR S(V) 23, 2 0DKRT v~
PV, Vo WL THELLRZEEIL, V=W,
LB &R RN,

We deal with quantum systems which are
described by Hamiltonian H(t) = Hy +
V(z), Ho(t) =p*/2— E(t)-x, p= —iV. Here,
E(t) =e(1+ )", 0 < p < 1is the elec-
tric field which is time-dependent. Once we
have a Hamiltonian, we can define a propaga-
tor which describes the time evolution from the

time s to t. We define wave operators W+ as
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W* = s-limy_,o U(t,0)*Up(t,0) and a scatter-
ing operator S = S(V) = (WH)*W~. This
operator shows the behavior of the scattering.
In this study, we investigate the condition of
the potential such that two potentials V; and
V4 are equal when the scattering operator S(V)

is equal for Vi, V5.
B. FEFG
Yuya Kondo:“Inverse scattering for the time-

dependent electric fields”, B AKF K BiE
BEAFZERHE L3
C. MgaFER
1. KT 2 BT O R FRICHIT 2 HHL
ELETEICDWC, 28 30 [| B & Mo
FHER, BoHK T 1811, 2024 £ 10 A
2. Inverse scattering for the time-dependent
electric fields, 58 5 [A| 2R 2 b L - BELEF
mR, ALERFEHEBE * » >8R, 2025
F3H

ki 3721d (SATO Futaba)
(FoPM 22— 24:)
A. HFZEREE

AV FETHOPTD 1994 FiZ Wang 23E
AL7z, BRZTD C*R B ¥ B _E® Plancherel
trace & MEXAL 5 X\ trace-state DRHAITKT LT
EgRSN 2 BCRAAEHEORFL (quantum au-
tomorphism groups of finite dimensional C*-
algebras) Aut™ (B) EOEERIC OV TN,
BFNFAEE S SRFERHO 5K kb
Auwt®™(B) o—HETHH, MHHoRTLE LT
BERIIATHS. BFNHEE ST 1oV T
X, HHEOIBETD Brown EENTHY T 3 ad-
invariant 7% Lévy 2D EMATE, 20RO
ultracontractivity, hypercontractivity 7% ¥ D4
B Franz HIC X DBSESNTED, ISHE LT
Young {2 & 2 #-FH 0 BRE 2 F A L7z sharp
Sobolev embedding property DFERAZ ¥ 2351 &
NTWBD, —D Aut™ (B) IOV TR E -0
RENTWEL -7 Autt(B) LOBCEREOD ul-
tracontractivity, hypercontractivity 25 S;™ D5
BRI D 720 Z 2%, sharp Sobolev em-



bedding property Z/R€ 5 Z 2 F D TEL
e L.

We investigate heat semigroups on a kind of
compact quantum group called quantum au-
tomorphism groups of finite dimensional C*-
algebras, denoted by Aut™(B) defined for a pair
of a finite dimensional C*-algebra B and an
appropriate trace-state called Plancherel state
on B introduced by Wang in 1998. These
are important as a kind of quantum symme-
tries because quantum permutation groups S;f
and “projective" versions of quantum orthogo-
nal groups are included. For quantum permu-
tation groups, it is shown that heat semigroups
on those have ultracontractivity and hypercon-
tractivity by Franz et al and the concrete for-
mula of heat semigroups are applied to show the
sharp Sobolev embedding property of quantum
permutation groups by Youn. However, those
results have not been investigated for general
Aut™(B). In my master thesis, we prove the ul-
tracontractivity and hypercontractivity of heat
semigroups on Aut™(B). Furthermore, we ob-
tain the sharpness of the Sobolev embedding
property.
B. FEXKX
1. F. Sato: “Heat semigroups on quan-
tum automorphism groups of finite
dimensional =~ C*-algebras”,

arXiv:2503.03448 [math.QA]

preprint,

C. MEEFEF«
1.

Crossed Product Equivalence of Quan-
tum Automorphism Groups, 2023 FEEERH
BRI S (¥ 2=7), JLiBEKRY:, 9 A
2024 4
NERRRRO G S Rl 278, KIS
WRLFEEEY~—F v > 7 2024, K%
tIF—nvx O\ET) ,9H, 2024 £
. What Brought Me to Quantum Symme-
tries, Quantum Symmetries Reunion, Si-

mons Laufer Mathematical Sciences In-
stitute (U.S.A), July, 2024
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4. Compact Quantum Groups, Algebraic
Lie Theory and Representation Theory
2024, FEA, 5 A, 2024 4

. QUANTUM GROUPS AND QUAN-
TUM INTEGRABLE SYSTEMS, Stu-
dent Seminar at Institute of Mathemat-
ics of the Polish Academy of Sciences, on-
line, December, 2023

#]ARBN (SUZUKI Yusuke)
(FoPM 22— 2/:)
A, WEZEREE

Cuntz 12 & % KK HigoEMto—Ez2FRZ KK
FECHIEIR L, 20D’ Kasparov (2 & 3 [FAZ KK
HEmOEAMLE =, 55 Z L 2R L.

I extended a formalisation of KK-theory due
to Cuntz to the equivariant setting and proved
that the resulting equivariant theory coincides

with Kasparov’s original construction.
B. FEKam X
1. Y. Suzuki: “On Cuntz’s picture of equiv-

ariant KK theory”, 2024 SRR KK
FHEBORR A RNE TR

C. HEA¥ER

1. Higher index theory: The application of
operator K-theory to geometry, 4PM &
IF—, AT, 2024 T A.

. KK BHCDWT, 2024 4 2 BI R AT I 52

=, JHEE RIS, 2024 9 H.

A0 %8 (TANIGUCHI Toyo)
A. TS
27T bARa Y= BN S RO E D & E £
A OLv—7HRE) %, JEAHEA] T D RME
BEHOCTEERT L EMEOEEL T, ¥
DICAMA TR D HELEMEIRZEAL, 2
b, T2 Z e T HOMRES .
R CIE, (K LEo) FErTHE A %58
BozEMr A7, A LOIEES derivation D2



HiZEhznRZ VH, RO YWD 732§ 24
EHBREN, TO XD RHIEDD LTl D&
DO —Mbx HiET. T Kontsevich
X Ginzburg 2 ¥ & b v sz, I Ak
HOBENS DEHWS.

FRENR DMK DOE & 732 5 D HIERTHUR Dt
TH5. ZhE A-EE M OJuicxt L, JERT#E 1-
e 7Ty yrEhiz- M ok 52 35502
ETHb. M y»AERERSENDE ik, M &
N7 PVREFFITSENRS TN Z L, 2 <IT M
FOBCHERED L —ZADEND X128 D.
FMEBIIZOREDD & TEFHRE L.

FMEBROISH LT, BHiiE For— 7
H2 o REMNcEZR L. £/, BEESE
ZEMUILAEDDZEALL. ZhEeL— 7
HD—DTH 5 Turaev RAGIED I 72—
fbke AL, 2ad Lie RBOay 4 71z s
ZEERL. ZDDITRT PAHEFRED de
Rham akEw Y — 2 A MNC BV TR
L7z, 5T, ZThHORENRIGHE LT
i _E® Goldman—Turaev Lie X{{E D formality
% Rk U7z,

> >
[N

The main object in the research is divergence
maps in non-commutative geometry (NCG),
which are exploited and generalised to give al-
gebraic descriptions for loop operations, and al-
gebraic structures on vector spaces spanned by
loops on a surface.

An associative algebra A over a field is
thought of as a space in NCG. A-modules are
regarded as the space of sections of a vector
bundle, and the spaces of derivations as vector
fields, respectively; the theory of NCG is de-
veloped so that these correspondences are re-
spected. My research uses a rather algebraic
version of NCG based on the formulation by
Kontsevich, Ginzburg and many others.

The key ingredient for a divergence map is
an NC analogue of a connection in Riemannian
geometry. It is defined as a map which sends an
element of an A-module M to a 1-form valued
element of M. If M is finitely generated and

projective, it behaves just like a usual vector
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bundle, which allows us to define the trace map.
Divergence maps are defined in this setting.
As an application, two loop operations on
an oriented surface are algebraically described.
In addition, a multi-linearised version of a di-
vergence map is introduced. This is thought
of as an algebraic generalisation of the Tu-
raev cobracket, which is one of many loop op-
erations and is shown to define a cocycle on
the derivation Lie algebra of A by considering
vector-bundle-coefficient de Rham cohomology
in NCG. Finally, the formality problem of the
Goldman—Turaev Lie bialgebra on a closed sur-
face is solved by utilising divergence maps.
B. FEEGE
1. T. Taniguchi: “Non-commutative Diver-
gence and the Turaev Cobracket”, to ap-
pear in Algebraic & Geometric Topology,
2024. arXiv:2403.16566
. T. Taniguchi: “Modular Vector Fields in
Non-commutative Geometry”, preprint,
2024. arXiv:2410.24064
. T. Taniguchi: “Divergence Maps in Non-
commutative Geometry and their Appli-

cations in Two-dimensional Topology”,

AR PRI ERTZERHME LRR ST (2024).

C. HBEFER
L.

Loop operations and non-commutative
differential geometry, Z#iftiw & = D
&, RIMS, 2024 % 5 H.

. Loop operations and non-commutative
geometry, ZEMH ORI - BAIWE T L
¥ Z DJEI, EMRAIRAAER, 2024 4E 8 H.

. Topology of loops via non-commutative
differential geometry, HANEF2IKZER
BARE, KBRS, 2024 /£ 9 H.

. Loop operations and non-commutative
differential geometry, V —~ > [ Z B8
T2 R, UK, 2024 4 9 H.

. Loop operations and non-commutative
differential geometry, B ALK ZFREM & 3
F—, ALK, 2024 £ 10 H.

. Modular fields in

vector non-



geometry, Poisson 3%
il Z D 24, RAEBERIRY:, 2024 4
12 A.

commutative

Hi ¥ (TABUCHI Susumu)
A FFZEREE

AT TIE. HER Volterra HRRER I $25 7
RABEIZE B 7 o —F IOV THIERTT-
7zo T Volterra HEFUIRDFE TIN5,

t
Yt = Yo +/ k(ta S)U(ys)dXs
0

ZZT. k(t,s) BEAKTHD, o T T7WEDS
PRFBETDH 2, FICHENHZ2D1E X 2575
v VEEITHIGEEN. 770 VEHNCX S
Volterra fi771& Markov e~ L5 > 7 —
RO T DR DIREE v 72 5, 2021 FITHE
F X7z Harang ¥ Tindel OFFETIE, BO#%
LHERIEEE A S DRz Volterra 2SR Z %3
AL, ZDRIEMT & ¥ HIZ Volterra 7 78R %
W U720 & DM AIZ X - T, Volterra I
3% 7 7 SRNBRP S DT T a—F HIAlHE
7oz, AHIFETIE, Volterra 7 732 DFHH
HERMAL. 77 v VHEETEHEI Z N 3 Volterra
FERICB L T TR 21572,

BT RER TRV k 2 HiD Volterra 282
WX B TRRCONWT, Moy —BElE
R U7ze FHT E(, s) DIRHHIZBWT (t—s)7, v >
0 DFEEXTRILT 235G, Volterra 2SR 13 Young
BAOBRKWTHERNICERE5 X2 2N TE
%o KD T 7 AR TIRIER T =ERT 5
RED B o T3 AFEDFIRICE D AT D
fEATHIATBE ¥ 72 5 T2

W, Mo kD (t—5),y>0DHEXT
BET 258 —1/6 <y <0 OBXTHRIMT
ZBEDZFRFRICIBWT, Volterra 2B &
O Volterra 7 7 % 2 DEIEHTAUALEL (Wong—
Zakai JEfl) OUCRZR L7z, BRI
G KIS 22 o ABELUIIGR LisnwZ &
WMo TV, RIFFFETIE, BDAAEZMZ
% Z & T, BIEfRbE I IER I 5 7 %R
ELTORKRTIORS 2 Z e 2Lz
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In this work, we study an approach based
on rough path theory to analyze stochastic
Volterra equations. A stochastic Volterra equa-

tion takes the form

t
ye = yo + / k(t, $)0 () dX
0

where k(t, s) is an integral kernel, and o is a suf-
ficiently smooth coefficient. Of particular inter-
est is the case where X is a Brownian motion.
However, Volterra integrals driven by Brownian
motion do not possess the Markov or martin-
gale properties, making their analysis difficult.
In a study published in 2021, Harang and Tin-
del introduced the concept of a Volterra path
Z, which incorporates both the integral kernel
and the stochastic process, and constructed a
Volterra rough path along with its iterated in-
tegrals. This framework enables an approach
to Volterra equations from the perspective of
rough paths. Using the framework of Volterra
rough paths, we obtain the following results for
stochastic Volterra equations driven by Brown-
ian motion.

First, we establish the existence and uniqueness
of solutions for integral equations driven by
Volterra paths with non-singular integral ker-
nels k. In particular, when k(t, s) degenerates
at the diagonal as (t—s)7 for v > 0, the Volterra
path allows the equation to be interpreted in
the sense of Young integration. While conven-
tional rough path theory requires the consider-
ation of iterated integrals, our approach enables
an analysis purely based on individual paths.
Second, we demonstrate the convergence of
(Renormalized) piecewise linear approxima-
tions (Wong—Zakai approximations) of Volterra
paths and Volterra rough paths in two cases:
when the integral kernel k degenerates at a rate
of (t—s)" for v > 0, and when it exhibits a sin-
gularity at a rate of (¢t —s)” for —1/6 <y < 0.
It is known that for singular kernels, the piece-
wise linear approximation of the iterated in-
tegral Z2? does not converge. In this study,

we show that by introducing renormalization



terms, a modified Wong—Zakai approximation

converges in the Volterra Rough path sense.
B. FEFKG
1. HHHE © “Volterra 7 7 8212 X - TEKE)
TN BHEZR Volterra 2 & E1E Wong—
Zakai B, REURFRZEGRFLRI AT ZE
BHE 32 (2024)

C. HEEFER

1. Stochastic Volterra Equations and

Wong—Zakai approximations for Volterra
Rough Paths, T 7 S XM DR, K
PR K2 K27 Bt B i T2 9E R, 2025 4F 2
H.

CHOI Ikhan (& ##)
A. WFFEAE

von Neumann ¥R IO IEHIf 28 O FEHII N E RO
FERTHR e — i b e 5, ZHcBIL TR
BHLSERE. 52 SN MEINEFICK 284
72 [FMESRAHICEE LTIz, 1975 £ @ Haagerup
DELHRIXTH 5, ZDMXDRBEITTHRS TN
Jou CF BRO BN 221 | o> 1IE A E B AR D 32D
D% il 5 REERIE 2. BEANTHR L 72,

The theory of normal weights on von Neumann
algebras is regarded as a non-commutative gen-
eralization of measure theory. The most fa-
mous paper on this theme is master’s thesis of
Haagerup written in 1975, investigating several
equivalence conditions for a weight to be nor-
mal. We affirmatively resolved an open prob-
lem that asks if the positive version of the bipo-
lar theorem on duals of C*-algebras, left at the

end of this thesis.
B. FEKiw X
1. I. Choi, A solution to Haagerup’s prob-
lem and positive Hahn-Banach sepa-

ration theorems in operator algebras,
arxiv:2501.16832.
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C. ¥R
1. Unbounded binvariant K-theory, BA%(fi#
Mgt 2, ALERYE:, 2024 42 9 H.
E. &+t - H1E
1. (& 1:)CHOI Ikhan:

Banach separation theorems in operator

Positive Hahn-

algebras.

=K
il

BOBRPERT RIS RHE B (2024)

i #2XBF (NAKAURA Koitaro)
(FoPM 21— = /E)
A. TFFEAE
AEEZ, EFNVERICBY 2HHmOMEB L O
MSBERCE S 252 T o7z, 2 2 CTHERE I,
b rMEEETH D LomEAeKOEEDOZ L
TH5. HimzZzoWHEILSUTHEL, 57
ZARE T 2 HEmIcHET s R R T s 2 b
3, EFLVERBOBER T —<D—DOTH3. K
MFETlE, NTP, Hig e MHEN 2 7 9 RI2B VT,
E 7V LD forking & dividing 23— % &z W
5 BN, FAIRREAR O FiE % -V AIGEEH % 5
7.
NTP, #iwD 7 7 2, REWMNEE22 < &t
NIP #iE e A OEMmIAINRE % &L il
DI 7 A2EEH68ATEY, JSHEDHE
HeEz2bh3. £ forking & dividing 1%, ##
R NT R0 RE ST & W0 o 22 ST R 2 — %L
TEHRICHWLNBZEERTH D, s DHFE,
MR DOIRZ DDA T VDD THE
ZRLTWVWS.
Z DFFHIZB W TH WA RER D FEL, B
DT T ADUGRHEL RTBICHEHTDH S
TR, oTED, EHIZEW NATP Himo
77 2281 % forking DWHEZFHNS L THE
BREErR? PRI S.

This year, I conducted research on the classi-
fication of theories and the notion of indepen-
dence in model theory. Here, a theory is the

set of all formulas satisfied in some structure.



Classifying theories according to their proper-
ties and extracting common features of theories
belonging to a certain class is one of the impor-
tant themes in model theory. In this study, I
gave an alternative proof using the method of
indiscernible trees for the fact that forking and
dividing are equivalent over a model in NTP,
theories.

The class of NTP;, theories includes both NIP
theories, which contain many algebraic objects,
and simple theories, which contain many com-
binatorial objects, and is therefore considered
useful in applications. Forking and dividing
are concepts considered when generalizing inde-
pendence relations such as linear independence
and algebraic independence, and their equiva-
lence indicates that the independence relation
behaves very well.

The method of indiscernible trees used in this
proof is known to be useful in demonstrating
the inclusion or equivalence of classes of the-
ories and is expected to be an important tool
in studying the properties of forking in broader

classes such as NATP theories.
B. F&Kam X
1. K. Nakaura : “A construction of indis-
cernible trees and its applications”, ¥
FUOR R 22 B BB R 22 0 22 BHE L 5f S
(2025).

C. HEEFE

1. X4 ZHEBREEIC DWW T, Model Theory
Summer School and Workshop 2023,
R, 2023 49 A.

. Forking independence and Kim’s lemma,
Model Theory Summer School
Workshop 2024, #F K%, 2024 £ 9 A.

. Dividing - Forking & M3/, 8850
WA FOR, BILTHEDERE, 2024 £
10 H.

. Indiscernible sequences and tree prop-
erties, RIMS Model Theory Workshop
2024, FERRZRILEHTRESERT, 2024 4F
12 H.

and
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FA&EH (NAKAMURA Haruka)

A. WFZEMEE

E85 s — £ R (MFG) 12083 2 BUEfRIE %
ML TWa. MFG I, BEDMOREEREE
LIS %, HIHISIF % 7R L 72 Fokker—Planck(FP)
R, BESMOGIEAN 2GRS 5, &
Zt 2 # L 7z Hamilton—Jacobi-Bellman(HJB)
HREXD, WMEHLEMWIIN 5 HZE L THAEK
FyaTiidEng. ok, MFG ZE#
N 2 2 IFBENTIR L, BFEEAERD
Ay TV T RRRRL, RIEHNCHE  FIEMIESR
INTETVWS.

AREEIX, Lavigne 512 X DR XNz, Gen-
eralized Conditional Gradient (GCG) & & FIE
N RIEHEIC O W T E 21T o 72. MFG D%
EfENTICBE 3 2 A58 TLE, FEATELE ERIBU N
L CRFTANCFE S 2 BI08EE TH 5. L LR
M5, GCGEDQKATHITIE, ZD X5 %RRAT
IR EHEZ WA R NMROED RS LTV, AW
T, 2o OREZRBIEL 7 ETIORET 2 H
EATW, R EEZ &2 MFG 1203 %
GCGEDICRMEZ R L. 61T, AIFKTIE
GCG EZ W MFG OREF HE R F — 2 %212
R, RIEEE SRR B S 2 BUiERR 2 D
B Ak ARV

I am studying numerical methods for solving
mean field game (MFG) equations. The MFGs
consist of a Fokker - Planck (FP) equation
with an initial condition, which describes the
time evolution of a density distribution, and a
Hamilton-Jacobi-Bellman (HJB) equation with
a terminal condition, which prescribes the con-
trol input for the density. These two PDEs are
coupled through the so-called coupling terms,
and are mutually dependent. Due to this struc-
ture, solving MFGs directly is generally im-
practical, and in recent years, various iterative
schemes have been proposed that decouple the
two PDEs and solve them alternately.

This year, I have studied an iterative algorithm
known as the Generalized Conditional Gradient
(GCG) method, which was proposed by Lavi-

gne et al. In most of the prior work in numerical



analysis on MFGs, numerical experiments are
often performed using coupling terms that de-
pend locally on the density distribution. How-
ever, prior convergence analysis of the GCG
method imposed assumptions that cannot be
applied to the case of local coupling terms. In
this study, I revised those assumptions and re-
analyzed the convergence, thereby demonstrat-
ing the convergence of the GCG method for
MFGs with local coupling terms. Moreover, I
proposed a numerical scheme for MFGs based
on the GCG method and derived estimates of
the numerical error in terms of both the number
of iterations and the discretization parameters.
B. FEK
ZETRL
C. HEAFER
1. &R, HEE —, RS EHZ D
OV — n RIS 2 (ke h
T S b & AIELEIC DWW T, HAS S R
¥R 2024 FEER, FECKYE, 2024 4 9
H
. TRREE, ERRE —, AT EIHE B
DY — a7 RIS 5 — kb
NI E AIEITOWT, 2024 FJE
JISHEE G RITTER =, SRR, 2024
12 A.
. HRRER, ERRE—, PSS — A5
D [AGIETE & 2 ORERUL R PR D#E X 12
DWW, HAIGSHBE AR 55 21 [RIRFZEER
REEFERE, IR, 2025 4 3 H.

[RH BB (HARADA Akira)

(FoPM 22— 24:)
A. TR
ZRRIAD 2 VS & BERCR AN RR S 5 2
i, &g, YHEY-OXIRICBVTRAIIHE
INTE. ZOFHTHRRMNBRDEFX A < —14
Ry MEIN 2 TR, 20 2 KooHiat Rk
7 2V INTFROWMIE L BE L 20 o B 2l R
THRAR VIR DG & 7 5 TE .
M EDFsh=MehE X %2 X 12 & - THRRA
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DETNE, T 1EE X 27T 7 AskE
5. DT 7CRETYF VT DWBEET B
LT, ZWE—DlETS. 2O E, HRT
U YO E LN S RE DR 2T T E O
HY) 22 FRH 2R C(X) Z R ¥ o [FAH S
hS(E) LRIET 2. bbb, BRIy FV
D HRIF L7 7 4 YA Yp: K(X) — S(X)
DBEAET 2720, U 2 ZOTEHEO 2 ¥ 2
ERBERCR IR LD DL R 5.

¥72, 3 XL T b FIBRICEERCRAI 2 R & > i
DERYDH 5. TOHTHYIEMEARE R D &
b3 Z LT 3RITLERRIE M %215 2 (M HHAVEAR
MEAZEZHWziEms & L HAIsnTwS. [
AT ATREZR 3 KT Z IR B W THERIZEM
22720, AV UBEZEROBRLDRE
MY BT 5. AR EAR PR E o
HAEDERWERQ 25 1 B LoERDOH
B & IR AHEER 3 2 5 o iR 1 & BB AT 1
RRTDIENTES., ZORRHE &5 EYRYE
VEEORBHEE M5 T 5. TRbB, 3 XTI
B ZHERA Y U EDFRE £(Q) & ZOXk
L£(Q) = S(M) %15 5.

ISR TWB X5, n+1 KTTDRAY Lk
1K M 55 ZDEEFRANBRICAY VRSN FHE X
N3, Tixbb FAAEMAEENIE S(M) —
S(OM) PEES. AWK TE, TheBEETS
HER R A Y SR oS E ER L. Bk
3 M OFBEVIHERSE 2 X SICEOMTT 5
L CHlAEDEmNERZ BT 23 HFE
ZHFEL, BEECR Y M O M o R R 2250
¢: L(Q) — K(X) BREK L 7.

The discrete geometric representation of spin
structures on manifolds has been actively stud-
ied, particularly in the context of physics.
Among these, one of the most representa-
tive models is the dimer model, a lattice sys-
tem. This two-dimensional statistical mechan-
ical system has been of broad interest across
disciplines, especially in relation to the study
of fermionic systems.

If an oriented closed surface ¥ is given a finite
cell decomposition by X, then its 1-skeleton X

can be regarded as a graph. Suppose there ex-



ists a perfect matching D on this graph, and
we fix one such matching. Then, the set of
equivalence classes of orientations satisfying a
specific condition, called the Kasteleyn orienta-
tion, denoted as K(X), corresponds to the set
of isomorphism classes of spin structures S(%).
That is, since there exists an affine isomorphism
Yp: K(X

matching D, this provides a discrete geomet-

) — S(X) depending on the perfect

ric representation of spin structures on closed
surfaces.

Similarly, in three dimensions, there is also a
discrete geometric representation of spin struc-
tures. A well-known approach in this setting
is to use an ideal tetrahedral decomposition,
where a 3-manifold M is constructed by glu-
ing truncated tetrahedra. Since the tangent
bundle of an orientable 3-manifold is trivial,
spin structures correspond to homotopy classes
The

combinatorial data @) from the ideal tetrahe-

of trivializations of the tangent bundle.

dral decomposition allows for a discrete geo-
metric representation of the obstruction to ex-
tending a trivialization of the tangent bundle
from the 1-skeleton to the entire manifold. This
representation corresponds exactly to the iso-
morphism classes of spin structures, providing
a correspondence £(Q) — S(M) between the
set of discrete spin structures £(Q) and the set
of isomorphism classes of spin structures on M.
As is well known, a spin structure on an (n+1)-
dimensional spin manifold M naturally induces
a spin structure on its boundary. That is, a
M) — S(OM) is

established between the isomorphism classes of

standard correspondence S(
spin structures. In this study, we considered
a discrete counterpart of this correspondence
between discrete spin structures. By further
performing barycentric subdivision of the ideal
tetrahedral decomposition of M, we developed
a computational method to simplify the combi-
natorial data and constructed a standard corre-
spondence ¢: L(Q) — K(X

spin structures.

) between discrete
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B. ¥&iX
1. A. Harada and H. Ishizuka :

tive force by the momentum-space Berry

“Spin mo-

phase in magnetic Weyl semimetals”,

Phys. Rev. B, 107 (2023) 195202.
SR OB ¢ B E 3 RITA BV ZERIR
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BEH XF (FUJII Amoru)
(WINGS-FMSP
a—24)
A. TFFEAEE
BISAEED BTz, — BRI EREERIRCN S 2 R
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JAPTR F_Eo#iEEE G 123 2 BT Lang-
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Galois RIHOFMTH 2 L 87 X —ZBXIHT

BEWVWSTHETHD, G = GL, DEEDRFTER
MOLE L EEZ 2 DTHB. ZORG
DIFERE— BRI MBS ICiEH S 1

T3 D, Kb —RoEEHIFCN L T gL
Do TWRNZ EHZ W, LHL, Kaletha i
X % 3EH MFEIR D FAT Langlands $5%,
Solleveld 12 & 2 HHEH D FAT Langlands XT &
7Y, BUREDOZ IR EHIBT22212&»>T
R BERME SN TWS. — 5T, Aubert—
Moussaoui—Solleveld & L X9 X —X DREA
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WKHHLEF22 WS 7477 HELTED, 5
BRIZRA 255 £ LT Solleveld—Xu 12 & 2 &
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LTWwa.

SAEREX, JHPT Langlands XSO base case £ L
T, HE 0 BREARBHOMNIEOMBICE D A,
% DL EORARBEMANIC LTI Z2RE L
7z, E72, ZOMIEA Hiraga—Ichino-Tkeda i1 &
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I am studying how to construct the local Lang-
lands correspondence for general connected
reductive groups, including the exceptional
groups.

The local Langlands correspondence for a con-
nected reductive group G over a local field F
is a conjecture that each smooth irreducible
representation of G(F') corresponds to an L-
parameter, which is an analogue of a Galois
representation. This is a broad generaliza-
tion of the local class field theory (the case
G = GL;). The existence of such a correspon-
dence is proved for general linear groups, classi-
cal groups and so on, but it is still an open prob-
lem for a general connected reductive group
G. On the other hand, there are some par-
tial results in general cases such as Kaletha’s
correspondence of non-singular supercuspidal
representations and Solleveld’s correspondence
of unipotent representations, both of which re-
strict the problem to a certain class of irre-
ducible representations. Moreover, Aubert—
Moussaoui—Solleveld define the “cuspidal sup-
port map of L-parameters” and propose the
idea that the correspondence of supercuspidal
representations can be lifted to that of general
ones along this map. This idea is realized in
a particular case as the local Langlands cor-
respondence of depth-zero non-singular repre-
sentations by Solleveld—Xu. The aim of my
research is to extend these results and com-
bine them to construct the correspondence uni-
formly.

This year, I treated how to construct the cor-
respondence for depth-zero supercuspidal rep-
resentations, which should be the base case of
the local Langlands correspondence, and real-
ized it for various simple adjoint groups. I also
proved that this parametrization satisfies the
Hiraga—Ichino—Ikeda conjecture on the formal

degree.
B. FE&GL
1. A. Fujii : “Parametrization of supercus-

pidal representations of depth zero for
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some simple adjoint groups”, preprint:
arXiv:2504.17225.
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G. %t
MEMRE (B3R, RERFERFGRER
SERRSERE, 2025 4E 3 H.

2R B2 (HOSHIYA Akitoshi)
(FoPM 21— 24)
A. TS
BT IEOBAREN 0B O R R
HRERCHEE 2R > TWa. REFIKE L DY
T2ODME%RITo 7. 1 DHIX, BRI
THAMY v A—VIHEOILRTH 5. HEHZN
IV D=7 VN 2RO R E, B DE
Bz th 5 5Ee, mEAEHEio AL T 25 EaANE
R L7, IS LT, B A MY v — Y3
CHEBEFIHES 2L —F 4 VA — RO
By EE L 220HX, 2 ROFNETF VS v v
EHESIANIN N7 VOBRAEICHS. HH
ANINP=ZTUOHBE L RRD, NWEIREN Z D
INE-A BRUEHE 2 S, 35 2 & RRERH L 72, (1E
R) A MY v B —YFHII OV T, MEBRET
ZRTUIyLSEENE LTIRZ S Z e BAEAAL
To. BUE — X — DR EPIBEZE R L 79/ T
DfERZ e Ebhs.

I am interested in mathematical analysis of
quantum mechanics, dispersive and hyperbolic
equations. In this year I worked on the fol-
lowing two topics. The first one is an exten-
sion of orthonormal Strichartz estimates. I ex-
tended known results for the free Hamiltonian
to the Schrodinger operator with electromag-
netic potentials or to Hamiltonians which sat-
isfy dispersive estimates. As applications the
refined Strichartz estimates and the scattering
for L? critical NLS are considered. The second
one is microlocal analysis on quadratic repul-
sive Hamiltonian. Contrary to the free Lapla-
cian, I showed that the Kato-Yajima estimates
hold with logarithmically decaying weight func-
tions. Concerning the (orthonormal) Strichartz

estimates, I proved that logarithmically decay-



ing potentials are also treated as perturbations.
These results seem to be the first one consider-

ing logarithmic weights or potentials.

B. F#&GiL
1. A. Hoshiya, Orthonormal Strichartz esti-

mates for Schrodinger operator and their
applications to infinitely many particle
systems, arXiv: 2312.08314.

. A. Hoshiya, Orthonormal Strichartz esti-
mate for dispersive equations with poten-
tials, J. Funct. Anal. 286 (2024), no.11,
Paper No. 110425.

. A. Hoshiya, Uniform resolvent and or-
thonormal Strichartz estimates for repul-
sive Hamiltonian, arXiv: 2407.05707

C. HEEFR

1. A. Hoshiya, Orthonormal Strichartz es-
timate for Schrodinger operator, HANEK
FRMFEIRR, RBUK, 2024 £ 9 H.

. A. Hoshiya, Orthonormal Strichartz es-
timates for Schrédinger operator, %8 30
A RO e W TR, BoH AT
JII, 2024 4 10 H.

. A. Hoshiya,

Schrodinger operator with quadratic re-

Resolvent estimates for

Lectures on Semi-
Classical Analysis, 37 fn i K%, 2024
10 H.

. A. Hoshiya, Orthonormal Strichartz es-

pulsive potentials,

timates for Schrodinger operator, RIMS
KT (NFT) 22T v - BUELE S
& Z DR, R, 2024 4 12 H.

. A. Hoshiya,
Schrédinger operator with quadratic re-

AR AT R 1
£ I —, FIRKY 2024 E 12 A.

. A. Hoshiya, Orthonormal Strichartz es-

Resolvent estimates for

pulsive potentials, 5 46 [A]

timates for Schrédinger operator, FHHZA

PDE Workshop, FEHZAKRY:, 2025 4F 2 A.
. A. Hoshiya, Semiclassical limit of or-

thonormal Strichartz estimates on scat-
777 R T S AF 2
/R, 4 — 7 VAR, 2025 £ 3 .

tering manifolds, R %
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I studied "amenability from the viewpoint of
coarse geometry" and "proper actions on ho-
mogeneous spaces’.

1. Amenability in coarse geometry
Block-Weinberger(1992) and Roe(2003) char-
acterized amenability from the viewpoint of
coarse geometry using Ponzi schemes. Ponzi
schemes have support on a quasi-lattice by their
definition and thus are considered "discrete'.
This year I considered a "continuous" analogue
of Ponzi schemes using a measure u, called u-
PS, and proved that the existence of a Ponzi
scheme and the existence of a u-PS are equiva-
lent under certain conditions on p.

Moreover,
of u-PS 1is equivalent to amenability

Winkel(2021)’s sense.  Willett-Yu(2014) re-

ferred to this result in the case where the coarse

I proved that the nonexistence

in

space is discrete. So far, no example has been
found in which the nonexistence of p-PS im-
plies the nonexistence of a Ponzi scheme or
amenability in Winkel’s sense.

2. Proper actions on homogeneous
spaces

For a Lie group G and its closed subgroups
L,H, a pair (L, H) is said to be proper if the
action L ~ G/H is proper. When H is not
compact, determining whether a given pair is
proper is difficult or not. This problem was
proposed by Toshiyuki Kobayashi(1989).
When G is reductive, Kobayashi(1989, 1996)
provided the properness criterion. On the other
hand, in the case where G is non-reductive,
no checkable criterion for properness has been
found. As a test case that is neither reduc-
tive nor solvable, Kobayashi (1990) classified
the connected subgroups L for which the pair
(L, GLy(R)) is proper in the setting where G =
GL3(R) x R? and H GLy(R).
by Kobayashi’s criterion, Lipsman (1995) pro-

Inspired
posed a conjecture concerning a properness
criterion for nilpotent Lie groups. However,
a counterexample was later found in a five-

dimensional space.
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This year I determined the properness of all

pairs (L, H) for connected subgroups L, H in

the case where G = SLa(R) x R2.

B. FE&KiX

1. ENERE, R B T 2 AR 7

7 7 4 ARBIZHEIC 31T 2 HRG E AN D
STRERE”, 2024 FEE RSB AR

. S. Miyauchi, “Ponzi schemes on coarse
spaces with uniform measure”, preprint

CENEREE, “—RRRIEE 2 oM 22 B o
Ponzi scheme 122\ T”, $FRBRMTHIZEAT
TR, 2297, RILEH & TN O O A0
b (WFFEREEE - HPHE—HT), 2024, pp.
98-105

C. HEagER
1. “# @ amenability &2 W T (Fursten-

berg(Ann. of Math. ,1963) 2 & % ##
Lie # @ amenability & AJfR#ED com-
pact extension TEIJ % Z ¥ OFRMEMEDE
41)”, Workshop on “Actions of Reductive
Groups and Global Analysis”, * > 7 A4
>, 202348 A

CE BRI E 2 R oM 22 M B o Ponzi
scheme 12D\ T”, RBiGH & FH RN D
U500, R ERERIENIFERT, 2024
F6H

. “Domination of G-space (Z2WT Y.
Benoist, T. Kobayashi “Tempered homo-
geneous spacell @ Section4.2(The Uni-

versity of Chicago press, 2022)” O #f
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917, Workshop on “Actions of Reductive
Groups and Global Analysis”, ¥ 7 A4
v, 20248 A

CE— R E 2 FEo M2 L O Ponzi
scheme IZ2WT”, L ERAZEMAESR,
IRERE, 2024 410 A



HHE #EA (MURATA Haruto)

(WINGS-FMSP

a— %)
A TR
fiti Hecke BRORBIGRZ AL L TV 5. FHEEIIAR
Hecke 32 ELOMEED T 7 7 4 Y\ v = 4 b
EIHENZ AR ER Y HVCHTHRP T VE R R -
TWasZeZmLr.
i Hecke BR1% Khovanov-Lauda ¥ Rouquier 12
Xo THRASINLERIITTORB > ERETH
h, WHMEATHE Kac-Moody X g D v — F RD
F—RNLERINDG. Zhid gD 2-BiRTH 3
2-Kac-Moody ¥ D 2-4 %5tk 3 2 &% &H 2w,
g ICHRT 24 REIOMIME LR Z 2 L TEE
ThHb. £z, W p-E#E, BT 7774~
R OREREBEKRLTVS. ZORH
FEARDEAWV. Bl 2R, ZoDMEED & & AE
EWHEN 28T L WINEEZAE S € 7 4 XVEIF2
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A2 VTR S HEmDHFE S ATV 5.
A Hecke RO RIGHICB O THARMLEE L L
T, BTHOBL»H 2. ZhiF, BB XZXE
D EEFDE D Grothendieck HERTHE U, (g)
CRBTHZ VWS EMTH L. ZOEH,HEE
FIMERCEE S 2 BT R THED & D 2 IRE AR
N5, Lo L, il Hecke B LD INFRIX L EHM & 1%
RS, BERINEFOFEBD A TIEA 2T
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THOMBICOWTEHRT 5 Z e BHEL 2 5.
PHM TR WRIGROAM A & LT, Cline-
Parshall-Scott ODfxmY = 4 FENDH 2. Zhid
BGG [d O o#GmoE MR LS DR, Zh
DR TTRE D 2L LT, Kleshchev © 7
T AvEREY = A NEXH L. TS DA
T, BEINEE & SHZ e N2 T, Ui
HETHL. X BGG E O 2B\ TIX, 121
EE Verma MIFFTH 3.
A% Hecke RIS T 27 774 VERE VA b
BE#EE 12D W Tk, MM, Brundan, Kleshchev,
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Lo L, BEMBE OB RBARNERE G R 5h
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ST, £ BRI L T, 2
DODHEZFRBZEVWIH LW Ta—FIg kD,
TR Z EEOMNPMEATHE Kac-Moody %4 g 12 f
B3 %Al Hecke BRI1CF T— (b L7=. IEREICIE,
fiti Hecke B2 E O FRRAE BRI D = MEED 725 &
DOHT, Weyl HOIL S E F 3 & T HBIRDHE
WSS 2 T ER T E T 7 7 A ViRE Y = 4 b
BoMEzHoZ e eRmli. ZOEHIIEE &
%, fii Hecke JR LMD RER I AL BHEHE %,
RN 72 iR T 2 EAIRICIRE L TRR S Z e
TES, bW Ze2EKT 5. fl X, ZHAIR
DRBRIEDERTH 2 Z o, LRk E
DRIBRITTHHERTH 2 Z L DES .

I study the representation theory of quiver
Hecke algebras. This year, I have proved that
the category of modules over a quiver Hecke
algebra is an affine highest weight category.

Hecke

dimensional graded algebra discovered by Kho-

A quiver algebra is an infinite-
vanov, Lauda and Rouquier, defined from a
root datum of a symmetrizable Kac-Moody al-
gebra g. It plays the role of describing the 2-
morphisms in the 2-Kac-Moody algebra, which
is a 2-categorical version of g, and is crucial
for capturing symmetries of various categories
associated with g. Moreover, it has connec-
tions with various algebras including symmet-
ric groups, p-adic groups, and quantum affine
algebras. Its representation theory is also in-
teresting in its own right. For instance, there
exists a monoidal functor called the convolution
product. To analyze the structures of convolu-
tion products, a powerful methodology using
R-matrices has been developed.

A fundamental fact in the representation the-
ory of quiver Hecke algebras is the categorifica-
tion of quantum groups. Roughly speaking, the
Grothendieck group of the category of graded
modules over the quiver Hecke algebra is iso-
This

theorem allows us to extract information about

morphic to the quantum group U, (g).

simple modules from U, (g). However, since

modules over a quiver Hecke algebra are not



necessarily semisimple, understanding only the
simple modules is insufficient. In other words,
we need to study extensions between modules
and the structure of a given module.

xxOne typical framework for studying non-
semisimple representation theory is the highest
weight category introduced by Cline-Parshall-
Scott.
of the BGG category O. The affine high-

est weight category is its infinite-dimensional

This is an abstraction of the theory

graded analogue, introduced by Kleshchev. In
these frameworks, standard objects play a cru-
cial role. In the BGG category O for instance,
standard modules are the Verma modules.
Affine highest weight category structures for
quiver Hecke algebras were known only when
g is of finite type or symmetric affine type,
from the works by Kato, Brundan, Kleshchev,
McNamara and Muth. However, no useful ex-
plicit description of standard modules had been
given, and the proofs partially relied on case-
by-case computations.

This year, I took a new approach by concretely
constructing standard modules and analyzing
their properties, thereby generalizing the re-
sult to quiver Hecke algebras associated with
arbitrary symmetrizable Kac-Moody algebra g.
More precisely, I proved that, in the category
of finitely generated graded modules over the
quiver Hecke algebra, the full subcategory cor-
responding to a quantum unipotent subgroup
determined by an element of the Weyl group
has a structure of an affine highest weight cate-
gory. This theorem roughly means that the ho-
mological properties of modules over a quiver
Hecke algebra can be studied by inductively re-
ducing them to modules over polynomial rings.
For example, since the global dimension of a
polynomial ring is finite, it follows that the
global dimension of the aforementioned subcat-

egory is also finite.
B. FE&KHX
1. H. Murata : “Affine highest weight struc-

tures on module categories over quiver
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Hecke algebras”, arXiv: 2412.12903

C. HEEFER

1. Affine highest weight structures on mod-

ule categories over quiver Hecke algebras,
AGU Bt I+ — (RE@mDO 7 ¥ F X
=7, FILFERKRY:, 2024 4F 8 H.

. Affine highest weight structures on mod-
ule categories over quiver Hecke algebras,
AR E A 2 F—, KRIRASLKYE, 2024
£ 10 H.

. Affine highest weight structures on mod-

ule categories over quiver Hecke algebras,

REGH> Y RI T L, KRS KFEUER

it > & —, 2024 £ 11 H.

Affine highest weight structures on mod-

ule categories over quiver Hecke algebras,

Conference on Algebraic Representation

Theory, Seoul National University, South

Korea, 2024 £ 12 H.

. Affine highest weight structures on mod-
ule categories over quiver Hecke algebras,
RFERPERERBGRE X F—, WEREKR
%, 2025 £ 2 H.

s A (WATANABE Takato)

A. BFEREE

p EIFHIZOWTIHZE L TW 5. FIRIADH
W7 p BE%Z b DHIEKOAREHE, Fr I —
% %O p i Galois RERICH L, DGR Swan
HF L W) Swan BEFLFE 1 DHEIC—ET 5
e EIFHLZ. 72, BRENTERRGEICH
THIRD p EHEM K 2L, Z 0 p it Galois
HoBINEMEERL7Z. X512, K ® Robba
- ® de Rham (p, 'k )-MEFOE D 5, #HHEE L
D p EWDIHOBENDOBFZERL, ZOMHHE
ZANTz.

I study p-adic differential modules. I proved
that for p-adic Galois representations with fi-
nite local monodromy of monomial fields whose
residue fields admit finite p-bases, their arith-

metic Swan conductors and differential Swan



conductors coincide in the rank one case. I
constructed a p-adic analogue K of monomial
fields with perfect residue fields and showed the
overconvergence of its p-adic Galois represen-
tations. Furthermore, I defined a functor from
the category of de Rham (¢, T )-modules over
the Robba ring of K to the category of p-adic
differential modules on fake annuli and studied
its properties.
B. KL
1. T. Watanabe : “On p-adic Galois repre-
sentations of monomial fields and p-adic

differential modules on fake annuli”,

BRI (2025).
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Graduate Degrees Conferred

Yo BEEEUSE LRER
(Doctor of Philosophy in the field of Mathematical Sciences : conferee, thesis title,
and date)

& SRIEFEL

/NE F (OHARA Kazuma)

Hecke algebra isomorphisms for tame types

(BlI53gi 75 52 4 FATHE S % Hecke BRDFAUT-DWT)

20 September. 2024

£ K% (MAO Tianle)

Tianle Mao Stability conditions on the canonical line bundle of P3

(G222 P3 OREHEER R DL E ML)

24 March. 2025

A HER (YAMAMOTO Yuta)

Two-dimensional structure of the Value-Continuation Duality

(il & #kF50 D ROE DFFD 2 RITIIMEIE)

24 March. 2025

B%&6 1 (ISOBE Noboru)

Mathematical Analysis for Evolution Equations Arising in Deep Learning Theory
(RFE - E G I Bl 2 TR T 12 X O RO AT

24 March. 2025

[ % (ITO Kei)

Structure of Kajiwara-Watatani algebras and their Cartan subalgebras
(BRFE-MARBOME L 2D H & VT RE)

24 March. 2025

T §i$E (WANG Peiduo)

On generalized Fuchs theorem over relative p-adic polyannuli

(p RIS B B % FIR O —RE 7 » 7 R EIZoWT)

24 March. 2025

BIFF 1E1E (KURISAKI Masahiro)

A New Proof for the Linear Filtering and Smoothing Equations, and Asymptotic Expansion
of Nonlinear Filtering

(BIEZ7 4 N2V > 7B XCFELT RO LR &, JERIE 7 1 L & — D EuL )
24 March. 2025

M 9% (KEN Eitetsu)

Games with backtracking options corresponding to the ordinal analysis of PA
(K7 BRI R HET 5, MR L5 — A)

24 March. 2025

/NESERH (KOSUGE Ryotaro)

Studies on Chillingworth subgroups of mapping class groups and Andreadakis-Johnson fil-
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trations via Bar cohomology

(BAEREDF ) 7V — ZED B N—a R ER Y —ICL BT Y FL 7R FA-Va vy v 74
kL — a v O%E)

24 March. 2025

e AR ER (SAKUMA Masaki)

Extensions of the concentration compactness principle and their applications to critical p-
fractional Choquard-type equations

(R > 87 MEREOYEER & B p-FERE RS Choquard A EAANDIEH)

24 March. 2025

e & RI&R (SASAKI Yuya)

On naturality of automorphisms of Hilbert schemes of points of simple abelian varieties
(B 7 — L ZRERD FD e A~V b 2% — 20 HERE O BAMKIZOWT)

24 March. 2025

L HEA (NATORI Masaki)

A proof of Bott periodicity via Quot schemes and bulk-edge correspondence

(Quot A ¥ — 2%z Bott FATEDBIREH & 8L 27 2y OHHIG)

24 March. 2025

5% #t (BABA Tomoya)

Log-rank test with nonparametric matching

(VYR X MV w o=y F Y IERAWER T T Y IBE)

24 March. 2025

MR 7.2 (BANDO Katsuyuki)

Derived Satake category and affine Hecke category in mixed characteristics

(BRI DERERE . 77 7 4 v 7 HE)

24 March. 2025

KA e (MATSUDA Koji)

Rational points and Brauer - Manin obstruction on Shimura varieties classifying abelian
varieties with quaternionic multiplication

(MTTBEREZ 752 7 — NV AR Z TS 2 ENZRIEROFRKR L 75 v 7 —-~ = V[EE)

24 March. 2025

mlE R (MUKOUHARA Miho)

On a Galois correspondence for compact group actions on simple C*-algebras

(B C* BEAD T 287 MEHERICKS 2 478 7451250 T)

24 March. 2025

ik 3% (YOSHIOKA Leo)

Some non-trivial cycles of the space of long embeddings detected by configuration space
integral invariants using g-loop graphs

(g V—=T27F 72 AV EEZERBESAER TR SN 2 HDIABDZEMOIEEHZY 4 7112
DWVT )

24 March. 2025

¥ KEB (YOSHINO Taro)

Stable rationality of hypersurfaces in schon affine varieties

(Y= —=>77 74 v EZRROEITO L ENEHEMEICOWVT)

24 March. 2025
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e 2L (LIU Peijiang)
Weak admissibility of exponentially twisted cohomology associated with some nondegenerate
functions
GERLEIRO (BT 342 U a ke 0 ¥ — ORI DN T)
24 March. 2025
o 8 5% (ZOU Yongpan)
Studies on positivity of direct image sheaves of adjoint bundles and cohomology vanishing
theorems
(BEFER D NERIE D IEMENE ¥ ok n Y —HEEE O5E)
24 March. 2025
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Y EESEUSE CHRER

(Master of Mathematical Sciences : conferee, thesis title, and date)

o I %if¥ (Guo Ruinan)
Carleman estimates and inverse coefficient problems for stationary first-order transport equa-
tions
(—REDEFE XTI T 2 — L~ S FH & AREGERE)
24 March. 2025
o & Bt (AIZAWA Syuya)
Construction of solutions to the Yang-Baxter equation through g-commutativity
(q-Al¥E % W72 Yang-Baxter /TR O ORERKIE)
24 March. 2025
o JRF ZHl (AKATSUKA Kouki)
High-dimensional third order Edgeworth expansion by Stein’s method
(REA YDIFIEIZ X ZEHARITD 3 RL v 27 — X&)
24 March. 2025
o HE 5 (ARAYA kensyo)
IR & 0BG T 2 27 7 7 VRO fF2EE)
24 March. 2025
o HUH 4F%E (ITAGAKI Yoshiharu)
Fpg7a NV 7 FEZFOMERM D TEICOWT
24 March. 2025
o K& thE (OKURA Takuma)
Topological proofs in social choice theory : Terao’s generalized Arrow’s impossibility theorem
and Eliaz’s theorem
(FE2HLEREERIC BT 2 MEREEH - SFRO—R(bE 7 v — O Rl E e =) 7 XD
EFR)
24 March. 2025
o <& fHfh (KIM Sangwoo)
Planar traces and fixed point structures
CEME b L — R & RE) i)
24 March. 2025
o A% 5% (KURAHASHI Koki)
KEoEoHCEFOIHE
24 March. 2025
o B Eff (KURODA Naoki)
Computations of Spin-Sp(4), Spin-SU(8), and Spin-Spin(16) bordism groups in dimensions
up to 7 (Spin-Sp(4), Spin-SU(8), and Spin-Spin(16) FEEFD 7 Kt £ TDEE) 24 March.
2025
o JIHE 18K (KONDO Yuya )
Inverese scattering for the time-dependent electric fields
(RFENCKAE S 2 BIHITH 3 2 WHGAL )
24 March. 2025
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fRA 5 E (SAKAMOTO Kohki)

Harmonic measures in invariant random graphs on Gromov hyperbolic spaces
(Gromov WHZEM L OBAE T > X L7 712817 % HAMNHIE)

24 March. 2025

7k =75 (SATO Takuya)

A game approach to free boundary problems of anisotropic forced mean curvature flow
equations

(BT = iR o B BRI 3 % 7 — A FE)

24 March. 2025

ek 5721F (SATO Futaba)

Heat semigroups on quantum automorphism groups of finite dimensional C*-algebras
(BRIt C* IR BT H ORI ORE)

24 March. 2025

FiAR #8/0 (SUZUKI Yusuke)

On Cuntz’s picture of equivariant KK theory

(FZ KK B 7 > ##HRI2oWT)

24 March. 2025

B 2 (SEKI Kaisei)

Torsion vanishing of cohomology of unitary Shimura varieties at infinite levels
(R L N LD 2 =& ) BEENZARAO QA TR a R Er Y — DIHK)

24 March. 2025

AR ¥ (TAKAGI Hiroaki)

Nonparametric time series classification using deep neural networks
(FE=2—F 02y FT—=212X 27 Yo% X M) v ZRERFIDHEH)

24 March. 2025

A0 #E (TANIGUCHI Toyo)

Divergence maps in non-commutative geometry and their applications in two-dimensional
topology

(GEAMH#RANC BT 2 FHMEBR L ZD 2 KT b Ra Y —~ADJHH)

24 March. 2025

M # (TABUCHI Susumu)

Stochastic Volterra equations and renormalized Wong-Zakai approximations for Volterra
rough paths

(Volterra 7 7 R X THE) X 5 iEH Volterra 7 TR 1B IE Wong-Zakai #1{M)
24 March. 2025

7k # (TOMONAGA Ryu)

Cohen-Macaulay representations of invariant subrings

(RZEFRIRD Cohen-Macaulay RH)

24 March. 2025

K 1B (NAGAT Yutaka)

Syzygies of Cohen-Macaulay modules over quotient surface singularities
(FRRN Loa—xy - va—L—fIiEo> Yy —)

24 March. 2025
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HRiF MORES (NAKAURA Koitaro )

A construction of indiscernible trees and its applications

(FRAIAREAR DGR & 2 DJEH)

24 March. 2025

i B (NAKAMURA Akihito)

JEZ IR EDORIZER S FAVRDED % 588K D Hodge Bz H T 2729 D SageMath < v
=3

24 March. 2025

HiRf £E (NAKAMURA Keigo)

On counterexamples of Kodaira vanishing for varieties of unseparated flags of type A
(As BB B AR S 2/ INEIERE B O KB oW T)

24 March. 2025

fikf &R (NAKAMURA Haruka)

R A G I % & DG — A AR T 2 — b T 7= 5  GRLEDO W T

24 March. 2025

JRH Bl (HARADA Akira)

BT & 3 KITA B ¥ SRR D BEHC%A 2

24 March. 2025

ZRIL S (FUKAYAMA Takuro)

The number of cuspidal representations over a function field and its behavior under base
changes

(BIBUAR E R EFRBR DML F 2 DJRZEHRD T TOIR S FHW)

24 March. 2025

M X5 (FUJIT Amoru)

Parametrization of supercuspidal representations of depth zero of some simple adjoint groups
(WL O DOREFFHRIREDIRE 0 BRARILD T X — X (11T)

24 March. 2025

22 FG12 (HOSHIYA Akitoshi)

Unified approach to orthonormal Strichartz estimates for dispersive equations
(FR—MFEC X 2 0BG ERIC T 2 ER A MY v h— i)

24 March. 2025

A & (MIYAUCHI Shunsuke)

FAEMIZETBT DIV 7 7 7 A ARFIZE BRI 35T % SRS [E A 0 o 70 FA

24 March. 2025

FH #EAN (MURATA Haruto)

Affine highest weight structures on module categories over quiver Hecke algebras

(fiti Hecke 3R LOMBEE DT 7 7 4 Y ikm v = 4 b EREE)

24 March. 2025

KB FIK (YANO Shota)

Quasi-likelihood analysis for adaptive estimation of degenerate diffusion process under re-
laxed balanced conditions

(BRI D-MERC X 2 TE X ERE EOPPLZER F — 2D p-EEAZRRY FLRY)

24 March. 2025
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o 2| 52 (LIU Yuanmin)
p-adic weight spectral sequences of strictly semi-stable schemes over formal power series
rings via arithmetic D-modules
(B 5D Abel A IZDWT DMTFHIEDHE ¥ BRI HHR)
24 March. 2025
o 838 Bt N (WATANABE Takato)
On p-adic Galois representations of monomial fields and p-adic differential modules on fake
annuli
(HIE(RD pit Galois KB L (58 Lo p Moz oW T)
24 March. 2025
o FaA4 A% (Choi Ikhan)
Positive Hahn-Banach separation theorems in operator algebras
(ERIEBICB I BTEAY « AT v ~SEEEH)
24 March. 2025
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3. FMME - RAEEMNZE S v—FIL £31F

Journal of Mathematical Sciences
The University of Tokyo, Vol. 31

Vol. 31 No. 1  Published July 1, 2024

Yohei KASHIMA
Convezity of the Phase Boundary in the BCS Model with Imaginary Magnetic Field.
Ali SAEB

A Note on Power Generalized Extreme Value Distribution and Its Properties.

Vol. 31 No. 2 Published September 27, 2024

Takashi TSUBOI

On Origami Embeddings of Flat Tori.

Yujiro KAWAMATA

Semi-Orthogonal Decomposition and Smoothing.

Tetsuya HATTORI

Elementary Proof of Representation of Submodular Function as Supremum of Measures on
o-Algebra with Totally Ordered Generating Class

Tomoki YUJI

Category-Theoretic Reconstruction of Log Schemes from Categories of Reduced fs Log

Schemes
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4. RHBEE - MRESF

Public Lectures - Symposiums - Workshops, etc

« Conférence inaugurale du Laboratoire de Mathématiques
franco-japonais BIAMFEENS FHirsdxI> 7 7L >R

April 4 — April 5, 2024

Lecture Hall, Graduate School of Mathematical Sciences, The University of Tokyo
Program

Thursday, April 4

10:00 - 10:20 — Opening BHFTROEE
Teruo Fujii -~ Président de I’ université de Tokyo. (EIFAY: BEHHEE)
Jean-Stéphane Dhersin — Directeur adjoint scientifique, CNRS Mathématiques.
(7 7 v RENIRPEM G > 2 —  BUEETRM #d%)
Didier Marty-Dessus - Conseiller pour la Science et la Technologie de I’Ambassade de France

au Japon. (7 7 Y AKRME BHEHINZHE)

10:25 - 11:00 - Jean-Stéphane Dhersin - Université Sorbonne Paris Nord, LAGA, CNRS.

Spatial evolution of an epidemic and « social» networks.

11:20 - 12:05 - Yukio Koriyama - Ecole polytechnique, CNRS. Deriving Egalitarian and

Proportional Principles from Individual Monotonicity

13 :45- 14 :30 - Jérémie Szeftel - Sorbonne Université, CNRS.
On the black hole stability problem

15:00 - 15:45 — Jean-Pierre Bourguignon - ITHES, CNRS.

Mathematicians and Spinors

Friday, April 5
10:00 - 10:45 - Claire Voisin - IMJ-PRG, CNRS.

Past and recent results on a question of Borel and Haefliger

11:15- 12:00 - Bruno Kahn - IMJ-PRG, CNRS.

On the injectivity and non-injectivity of the f-adic cycle class maps

13:30 - 14:15 - Henri Berestycki - EHESS, CNRS.

The influence of domain shape on propagation in reaction-diffusion equations

14:45 - 15:30 - Etienne Ghys - Académie des Sciences, ENS Lyon, CNRS.

Linking numbers of modular knots

One day workshop on complex and algebraic geometry
Date : July 17th (Wed.) 2024

Venue : The Univ. of Tokyo (Komaba Campus),
Graduate School of Math. Sci. Bldg. Room 117.
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Program :

13:30-14:30 Sai Kee Yeung (Purdue Univ.)
14:50-15:50 Eiji Inoue (Riken)

16:10-17:10 Yusuke Nakamura (Nagoya Univ.)

Sai Kee Yeung (Purdue Univ.)

Title: Some directions in the study of Torelli map and rigidity.

Abstract: The classical Abel-Jacobi map induces the Torelli map from a moduli space of curves of
genus g > 2 into a corresponding Siegel modular variety. The goal of the talk is to explain some
geometric problems related to the mapping, focusing on a conjecture of Oort on scarcity of totally
geodesic subvarieties in the Torelli image. We will also explain its relation to rigidity in complex

geometry, algebraic geometry and representation theory.

Eiji Inoue (Riken)

Title: Non-archimedean aspect of Perelman entropy.

Abstract: In Kéhler geometry, there is an inequality between Perelman entropy and a certain
quantity called mu-entropy of test configurations, which is analogous to Donalson’s inequality
between Calabi functional and normalized Donaldson-Futaki invariant. Compared to Donaldson-
Futaki invariant, the mu-entropy reflects richer information (higher equivariant intersection) of test
configuration, which was the central difficulty of the study. To solve this difficulty, we introduce
a new notion called "distortion'. Studying a non-archimedean potential theoretic aspect of this
distortion, we find a new simple formula of the mu-entropy of test configuration and give answers

to various questions on mu-entropy.

Yusuku Nakamura (Nagoya Univ.)

Title: A counterexample to the PIA conjecture.

Abstract: In this talk, I will give a counterexample to the PTA (precise inversion of adjunction)
conjecture for MLD’s (minimal log discrepancy). The usual inversion of adjunction is a type of
claim "the information of the singularity of a pair (X,D) can be recovered from the information of
the singularity of D". The precise version (PIA conjecture) states that this is correct at the level
of MLD (minimal log discrepancy), the invariant of the singularity. The PIA conjecture is known
to be true in dimension 3. In this talk, I will give a counterexample in dimension 5. I also give a
counterexample to the LSC conjecture for families based on the same example. This talk is based

on joint work with Kohsuke Shibata.

Organizers : Yoshinori Gongyo (Univ. of Tokyo), Keiji Oguiso (Univ. of Tokyo), Shigeharu
Takayama (Univ. of Tokyo),
Supported by JSPS KAKENHI Grant-in-Aid (A) 20H00116 (Kengo Hirachi), (B) 23K20792 (Shige-

haru Takayama).

« (Geometric Aspects of Painlevé Equations and Related Top-
ics

September 9 — September 10, 2024

Graduate School of Mathematical Sciences, The University of Tokyo
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Organizing Committee Kohei Iwaki (University of Tokyo), Frank Loray (Université de Rennes,
CNRS), Hidetaka Sakai (University of Tokyo)

Program Monday, September 9

10:30 — 11:30 Kohei Iwaki — From Elliptic curve to Painleve equations via WKB and topological
recursion

13:30 — 14:30 Yoko Umeta — A unified family of PJ-hierarchies (J=I,I1,IV,34) with a large
parameter

15:00 — 16:00 Alexander Stokes — Geometric aspects of delay-differential Painlevé equations
Tuesday, September 10

10:30 — 11:30 Frank Loray — Moduli spaces over the five punctured sphere.
13:30 — 14:30 Daisuke Yamakawa — Twisted polar-parts varieties
15:00 — 16:00 Masa-Hiko Saito — Oper and Canonical coordinates of the moduli spaces of

parabolic connections and parabolic Higgs bundles.

% 63 CIREHEGR - WEIIF AR VY RIU LA
20249 H9H (H) ~9 H 11 H ()K)

FOLREENG F v V%R - BERIEEWTZERMR - KGhRE
PA=A=FN
9898 (B)
13:30-14:30 HE
& DA
14:45-15:45 )& B8 (E)IKRY: - T2%%) Fixed point and convergence theorems for mappings
determined by several parameters

16:00-17:00 #I+t &K (FRALZEWITLAT - S AREM &5 > X —) *~homomorphisms between
groupoid C*-algebras

ot

N (EMNK: - LHHK) Fourier-Herz 22f# | T @ Navier-Stokes /723 D fltfr 1

98108 (N)

9:30-10:30 WH ER (HAKY: - HT¥¥) Pearcey RT3 % WKB f#D Borel flo#HHAHIcD
WT

10:45-11:45 B0 ®|F (REKYE - BEHBEHER) FEMES 7 A~ 2k Loaren Y —DF
BNz DWT

13:45-14:45 R KT GHEHERRY - A0 T JEMMEHE RO BANRBTT L ISAIe D
WT

15:00-16:00 ZEH BA (HHEKY - Z0BEREMIERL Bilinear oscillatory Fourier multipliers
16:15-17:15  Fx @t (HEKRY: - BOEREWSEEL The distance from a projection to nilpotents

98118 (K

9:30-10:30 EH RB— (RR¥EZKRY - BEYE) BE Y —HORB L FEMFREIE_E ORBI%K
10:45-11:45 EZE & (FRKY - B T¥E) Smoothing estimate for the heat semigroup with a

homogeneous weight on Morrey spaces
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&R« DR — CREURSE - BEERERTERD
e Kkg (SR - HAEHR)
FRE R CUNLIERE - TSR

) —< VEICEHEY B UBERF

20249 H 12H - 15H
R RF R¥EGEREITR KRHRE (D &)
THEEA @ HATER (ORERESE), AR (GRHBRY), ERRIES (RAUERKR), MEER

Program
9 A 12 H K#EH

9:50-10:50 #UF FTE (FRAREE) Weil-Petersson curves and Dirichlet finite harmonic functions on
Riemann surfaces

11:10-12:10  3kFH A (BxKH) Uniform degeneration of hyperbolic surfaces with boundary along
harmonic map rays

14:00-15:00 P9H Bz (FILKHE) On generating mapping class groups by pseudo-Anosov elements
15:20-16:20 fN@E B (HFEIAH) On the graded quotients of the algebra of SL(2)-characters of

free groups

16:40-17:40 #&L XNEE GAEKRET) ghii oA D ET A & AT R OMRDIR 2 8 ORIFE
9 A 13 H €£8EH

9:50-10:50 #H & (X RH) Maximal cusps are not dense, but--

11:10-12:10 K& BB (FLHE KRG EMiHZEAT) On moduli spaces of Cantor sets
14:00-15:00 I EE (fA)IEHE) The level d mapping class group of a compact non-orientable
surface

15:20-16:20 A0 HREE (HAEUIE) Loop operations and non-commutative differential geometry
16:40-17:40 JLEFREA (BIffi KR T) FEE 2 DLE OB OZEARRED & SL(2; Z[1/2]) ~DUERBIE {5
T Euler HOFIZRLMIEEHHICZR 2D DIZOWT

9 A 14 H t8H

9:50-10:50 &M 1T (JLK IMI) Exotic 4-manifolds with signature zero via mapping class group
relations

11:10-12:10 #8E & (SZ#CKH) Slope inequality of fibered surfaces, Morsification conjecture and
moduli of curves

14:00-15:00 ZFE FTB (B AEIE) A gerbe-like construction in gauge theory

15:20-16:20 FBIFEF (BRKHE) Bers’ simultaneous uniformization theorem and complex projective
structures on Riemann surfaces

16:40-17:40 78 BK (BAKIE) Fenchel-Nielsen FEfFIC X % Weil-Petersson > > 7L 277 4 v 7
B D Wolpert DR DMAHEERA

9 A 15 H HEEH

9:30-10:30 EHM TR (BARIEH) EEROHMIEDS L 2 OAAMHTE DBEERIC DWW T
10:50-11:50 E #&3F (AL K) (4> 7 4 »##iE) On the rational cohomology of spin hyperelliptic

mapping class groups
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12:10-13:10 (L BE (CFEBREAE) X o 28MFE AV RER X 1 ¢ 3 27 M

Recent developments in Kardar-Parisi-Zhang universality

September 24 — September 27, 2024
Panasonic Auditorium, Yukawa Hall at Yukawa Institute for Theoretical Physics

Program
Tuesday, September 24

10:00-10:50 TomazZ Prosen (CNRS / University of Ljubljana) Kardar-Parisi-Zhang Scaling in
Integrable Magnets

11:20-12:10 Ryoki Fukushima (University of Tsukuba) Maximal edge traversal time in first
passage

13:50-14:40 Tomaz Prosen (CNRS / University of Ljubljana) Dynamical Criticality of Magne-
tization Transfer in Integrable Magnets

14:45-15:15 Yohsuke Fukai(RIKEN Center for Biosystems Dynamics Research) Universal in-
terface fluctuation for absorbing phase transitions

15:15-15:40 Noriko Akutsu ( Kyushu University ) KPZ kinetic roughening in two-dimensional
poly-nucleation steady crystal growth: A Monte Carlo study for a two-dimensional surface in three
dimensions

16:15-17:05 Axel Saenz(Oregon State University) Limiting edge statistics of the Heisenberg-
Ising XXZ spin-1/2 chain

Wednesday, September 25 9:30-10:20 Jinho Baik(University of Michigan) Exponential di-

rected last passage percolation in the upper tail large deviation regime

10:20-10:50 Yuan Miao (Kavli IPMU) Spin Transport of Domain-wall Quench in XXZ
Chains/Circuits

11:20-12:10 Kohei Motegi (Tokyo University of Marine Science and Technology) Three results
on partition functions of lattice models with unconventional boundary conditions

13:50-14:40  Yuki Ishiguro(Tokyo Polytechnic University) Exact steady states of the self-driven
particle systems on multi-dimensional lattices

14:45-15:15  Taiki Ishiyama(Tokyo Institute of Technology) Exact solution of the particle den-
sity in a free-fermionic chain under dephasing noise

15:15-15:45 Chihiro Matsui (The University of Tokyo) Partially solvable closed and open quan-
tum systems

16:15-17:05 Yuta Arai(Chiba University of Commerce) The KPZ fixed point and the KPZ
scaling for Totally Asymmetric Simple Exclusion Process

17:10-18:00 Kazumasa A. Takeuchi (The University of Tokyo) Partial yet definite emergence

of the Kardar-Parisi-Zhang class in isotropic spin chains
Thursday, September 26

9:30-10:20 Sebastian Diehl(University of Cologne) KPZ physics and beyond in driven open
quantum matter I
10:20-10:50 Kazuaki Takasan(The University of Tokyo) Quantitative test of various two-point

KPZ correlations in the quantum Heisenberg chain
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11:20-12:10 Sebastian Diehl(University of Cologne) KPZ physics and beyond in driven open
quantum matter IT

13:50-14:40 Xwuan Wu(University of Illinois Urbana-Champaign) from the KPZ equation to the
directed landscape

14:45-15:15 Jieyan Zhu(The University of Tokyo) A model granular system for stochastic par-
ticle transport

15:15-15:45 Takato Yoshimura (University of Oxford) Anomalous fluctuations from Euler hy-
drodynamics

16:15-17:05 Mutsumi Minoguchi(The University of Tokyo) Divergent Stiffness of One-
Dimensional Growing Interfaces

17:10-18:00 Makoto Nakashima(Nagoya University) 2d critical stochastic heat flow as a mea-

sure valued process
Friday, September 27 9:30-10:20 Jan de Gier(The University of Melbourne) ASEP in half

space with general open boundaries

10:50-11:40 William Mead(The University of Melbourne) Half-space TASEP and its bi-
orthogonalization problem

13:20-14:10 Shuta Nakajima (Meiji University) Equivalence of fluctuations between SHE and
KPZ equation in weak disorder regime

14:40-15:30 Atsuo Kuniba(The University of Tokyo) Strange five vertex model and multispecies
ASEP on a ring

ZRE0 RO —DEE

202411 H9H - 10H
FOURE KPR K= (N0 &)
HMZERE: L EW (5K, KEE #— (CERRAY)

Program
11 598 &R

10:0010:25 A% B (HAKGE) MF FOBIOL— FHEIC DT
10:35-11:00 #2H & (IUJEK%) Homologies for 2-knots

11:10-11:35 FERE Mk (B AEIE) On the stable rational cohomology of the TA-automorphism
groups of free groups

13:10-13:35 A# 8 (HETKRY: RIMS) Ml o H o i 22 o K EIE O 3D index 1IZOWT
13:45-14:10 B=# &% (FAH) On higher group theory and its geometry

14:40-15:05 Z5M#E &2 (University of South Florida) Algebraic structures related to surface ribbons
in 3-spaces

15:15-15:40 #AA X (HEKY) 4 2k 7 — O M
11 A 10 H BHEEH

10:00-10:25 &AM (JUNKY: IMIL ) ZEEK ORI BIE D Reeb 22D WT

10:35-11:00 LU #— (BXUEEAEEHIE T) Divide link 1237 5 BISY 7 — > Fili b 4 RoTLREA
11:10-11:35 M B—B8 (HALRTRFHE) L2 RV X 27 —KA 777 LOFEARERICOVWT (L
FERR, HHOEESE » oHLFSE)
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13:10-13:35 EE EHF (ﬁfﬂ}j{fi) The linear minimal 4-chart with three crossings
13:45-14:10 =# FEE (& E) =y MR 2D F v — PRRITDOWVT
14:40-15:05 HH O (ﬁﬁiﬁ EVAECHn-A Y BLD 2 KA ¥ KLRERY —#f
15:15-15:40 KR — (FEBiK#) Teichmiiller ZZH D 2 D® Finsler FRE

The 22nd symposium "Stochastic Analysis on Large Scale
Interacting Systems"

November 18 — November 21, 2024
Graduate School of Mathematical Sciences, the University of Tokyo, Room 002.

Program
Monday, November 18

10:00-10:40 Stefano Olla (Université Paris Dauphine) Large deviations for the total current in
TASEP

10:55-11:35 Saori Morimoto (Chuo University) Generalized Eigenspaces and Pseudospectra
of Nonnormal and Defective Matrix-valued Dynamical Systems

13:30-14:10 Kohei Noda (Kyushu University) Scaling limits and fluctuation of eigenvalues point
processes of non-Hermitian Wishart random matrices

14:25-15:05 Jungkyoung Lee (KIAS) Mixing property of metastable diffusion processes
15:40-16:20 Nobuo Yoshida (Nagoya University) The transition operator of a random walk
perturbated by sparse potentials

16:35-17:15 Hirotatsu Nagoji (Kyoto University) Singularity of solutions to singular SPDEs

Tuesday, November 19

10:00-10:40 Seonwoo Kim (KIAS) Metastable Hierarchy in Abstract Low-Temperature Lattice
Models

10:55-11:35 Eric O. Endo (NYU Shanghai) Contour methods for d-dimensional Long-Range
Ising Model

13:30-14:10 Mao Shinoda (Ochanomizu University) The Gibbs measures, Equilibrium measures
and Maximizing measures on symbolic dynamics

14:25-15:05 Kohki Sakamoto (The University of Tokyo) Harmonic measures in invariant ran-

dom graphs on hyperbolic spaces
Wednesday, November 20

10:00-10:40 Tomohiro Sasamoto (Institute of Science Tokyo) Large spin large deviation for
interacting particle systems

10:55-11:35 Makoto Katori (Chuo University) Non-normality and non-diagonalizability; Open
problems of non-Hermitian matrix-valued Brownian motion

13:30-14:10 Hidetada Wachi (Keio University/RIKEN) On interactions for large-scale inter-
acting systems

14:25-15:05 Kenichi Bannai (Keio University/RIKEN) Inverse harmonic period matrices and
the diffusion matrices associated to large scale interacting systems

15:40-16:20 Kohei Hayashi (RIKEN iTHEMS) Characterization of Gradient Condition for

Asymmetric Partial Exclusion Processes and Their Scaling Limits
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16:35-17:15 Ryoichiro Noda (Kyoto University) Aging and sub-aging for Bouchaud trap models

on resistance metric spaces
Thursday, November 21

10:00-10:40 Masato Takei (Yokohama National University) Topics on variations of the elephant
random walk

10:55-11:35 Hayate Suda (Institute of Science Tokyo) Scaling limits of a tagged soliton in the
randomized box-ball system

13:30-14:10 Takashi Imamura (Chiba University) Skew column RSK dynamics and the box
and ball system

14:25-15:05 Hirofumi Osada (Chubu University) Stochastic differential equation to infinite

particle system of zero points of the planar Gaussian analytic function

The 20th East Asian Conference on Geometric Topology

February 4 — February 7, 2025
Graduate School of Mathematical Sciences, The University of Tokyo

Program
Tuesday, February 4

21 KOMCEE Lecture Hall

9:50-10:00 Opening remarks

10:00-11:00 Osamu Saeki (Kyushu University)

Topology of Reeb spaces of smooth functions on manifolds (Mini course 1)
11:20-12:20 Zhengyi Zhou (Chinese Academy of Sciences)

Kéhler compactification of C™ and Reeb dynamics

ROOM 1

13:30-13:50 Fengling Li (Dalian University of Technology)
A three-variable transcendental invariant of planar knotoids
13:55-14:15 Seonmi Choi (Seowon University)

Homology of multi-biquandles

14:20-14:40 Inasa Nakamura (Saga University)

Charts of knitted surfaces of degree 2

14:45-15:05 Biao Ma (Tongji University)

Boundary maps and median spaces of finite rank

15:30-15:50 Yuya Murakami (Kyushu University)
Asymptotics and quantum modularity of WRT invariants of negative definite plumbed manifolds
15:55-16:15 Taehyeong Kim (KIAS)

Entropy in the cusp for diagonal flows on the space of lattices
16:20-16:40 Sanghoon Kwak (KIAS HCMC)

Non-unique Ergodicity on the Boundary of Outer Space
16:45-17:05 Kouki Yamaguchi (Kyoto University)

On the n-loop Kontsevich invariant of knots having the same Alexander polynomial
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ROOM 2

13:30-13:50 Ingrid Irmer (Southern University of Science and Technology)

Sets of minima and generators of the Steinberg module of the mapping class group
13:55-14:15 Wenyuan Yang (Peking University)

Marked length spectrum rigidity in groups with contracting elements

14:20-14:40 Jung Hoon Lee (Jeonbuk National University)

The Powell Conjecture in genus three

14:45-15:05 Erika Kuno (Osaka University)

Curve graphs and right-angled Artin subgroups of mapping class groups for nonorientable surfaces
15:30-15:50 Sang-hyun Kim (KIAS)

Smoothability of actions by groups of subexponential growth

15:55-16:15 Wonjun Chang (POSTECH)

Quantitative Analysis of the Generalized Harer Conjecture

16:20-16:40 Aoi Wakuda (The University of Tokyo)

Puncture loops on a non-orientable surface

16:45-17:05 Junseok Kim (KAIST)

Outer automorphism groups of right-angled Artin groups and maximal SIL-pair systems

ROOM 3

13:30-13:50 Yuichi Yamada (The University of Electro-Communications)

Seifert manifolds that have two (integral/rational) Dehn surgery descriptions along torus knot
13:55-14:15 Motoo Tange (University of Tsukuba)

L-space embedding in negative definite closed 4-manifold constructed by Dehn surgeries of two
knots

14:20-14:40 Naoko Kamada (Nagoya City University)

A method for constructing welded links from welded links

14:45-15:05 Taehee Kim (Konkuk University)

Satellite operators on the knot concordance group

15:30-15:50 Seiichi Kamada (Osaka University)

Generalized Alexander quandles and their classification

15:55-16:15 Jaewon Lee (KAIST)

Rational concordance of double twist knots

16:20-16:40 Chun-Sheng Hsueh (Humboldt University Berlin)

Open books in higher dimensions

16:45-17:05 Andreani Petrou (Okinawa Institute of Science and Technology)

Knots, links and Harer-Zagier factorisability

Wednesday, February 5

21 KOMCEE Lecture Hall

09:50-10:50 Hiroaki Karuo (Gakushuin University)
Center of stated SL(n)-skein algebras

11:10-12:10 Osamu Saeki (Kyushu University)

Topology of Reeb spaces of smooth functions on manifolds (Mini course 2)
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ROOM 1

13:30-13:50 Teruhisa Kadokami (Kanazawa University)

The half Alexander polynomials of amphicheiral 2-bridge knots

13:55-14:15 Seokbeom Yoon (Chonnam National University)

The (twisted/L?)-Alexander polynomial of an ideally triangulated 3-manifold
14:20-14:40 Mikami Hirasawa (Nagoya Institute of Technology)

Some family of knots of divides with Salem Alexander polynomials

14:45-15:05 Lei Chen (Chinese Academy of Science)

Normal generators of Torelli groups

15:30-15:50 Zhiyun Cheng (Beijing Normal University)

Partial-dual genus polynomial and its categorification

15:55-16:15 Naoki Kitazawa (Kyushu University)

Reconstructing Morse functions, Morse-Bott functions, or naturally generalized functions with
prescribed preimages

16:20-16:40 Yuxuan Yang (Peking University)

On the Volume Conjecture for hyperbolic Dehn-filled 3-manifolds along the twist knots
16:45-17:05 Minkyu Kim (KIAS)

The Lie operad as a subquotient of Jacobi diagrams in handlebodies

ROOM 2

13:30-13:50 Sungmo Kang (Chonnam National University)
Tunnel-number-one knot exteriors in S disjoint from proper power curves
13:55-14:15 Xwuezhi Zhao (Capital Normal University)

The word problem of Seifert manifold

14:20-14:40 Shijie Gu (Northeastern University)

BNPC n-manifolds (n < 5) are Euclidean

14:45-15:05 Hongtaek Jung (Seoul National University)

Generic properties of Hitchin representations

15:30-15:50 Hayato Imori (KAIST)

Immersed cobordism maps in Khovanov and singular instanton homology
15:55-16:15 Carl-Fredrik Nyberg-Brodda (KIAS)

Decision problems in Artin groups

16:20-16:40 Juhun Baik (KAIST)

Topological normal generation of big mapping class groups

16:45-17:05 Katsunori Arai (Osaka University)

A construction of multiple group racks

ROOM 3

13:30-13:50 Yanqing Zou (East China Normal University)
Genera and ranks of distance 2 Heegaard splittings
13:55-14:15 Faze Zhang (Northeast Normal University)
Angle structures on 3-dimensional pseudo-manifolds
14:20-14:40 Sangbum Cho (Hanyang University)
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The separating disk complex for a handlebody
14:45-15:05 Toshifumi Tanaka (Gifu University)
On partial knots for symmetric unions

15:30-15:50 Geunyoung Kim (McMaster University)
Heegaard diagrams for 5-manifolds

15:55-16:15 Xiaolei Wu (Fudan University)

Groups acting on locally finite trees

16:20-16:40 Sunul Oh (POSTECH)

Hyperbolic Dehn filling, volume, and transcendentality
16:45-17:05 Jumpei Yasuda (Osaka University)

A formula for Alexander polynomials of 2-plat 2-knots

Thursday, February 6

21 KOMCEE Lecture Hall

09:50-10:50 Min Hoon Kim (Ewha Womans University)
Smooth homotopy 4-spheres admitting open book decompositions
11:10-12:10 Chao Wang (East China Normal University)

A lower bound of the crossing number of composite knots

ROOM 1

13:30-13:50 Huabin Ge (Renmin University of China)

Combinatorial Ricci flow, towards Thurston’s geometric triangulation conjecture
13:55-14:15 Jae Choon Cha (POSTECH)

Quantitative bordism and linearity problems

14:20-14:40 Jianfeng Lin (Tsinghua University)

Configurations spaces and mapping class groups of 4-manifolds

14:45-15:05 Jun Ueki (Ochanomizu University)

An analogue of the classical Neukirch—Uchida theorem for 3-manifolds
15:30-15:50 Migiwa Sakurai (Shibaura Institute of Technology)

Infinitely many virtual knots with any sequence of n-writhes

15:55-16:15 Zhechi Cheng (Wuhan University)

Geography of the top term of knot Floer homology

16:20-16:40 Dongha Lee (KAIST)

The Renormalization of Volume and the Chern-Simons Invariant for Hyperbolic 3-Manifolds
16:45-17:05 Honami Sakamoto (Ochanomizu University)

Liminal SLyZ,-representations of twist knot and cyclic covers

ROOM 2

13:30-13:50 Ying Zhang (Soochow University)
Minimal reduced matrices in SL(2,7Z) and highest geodesics
13:55-14:15 Qiang Zhang (Xi’an Jiaotong University)
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Iwip endomorphisms of free groups and fixed points of graph selfmaps
14:20-14:40 Teruaki Kitano (Soka University)

An order on the set of prime knots via w-orbifold groups

14:45-15:05 Fangting Zheng (Xi’an Jiaotong-Liverpool University)
Recent progress on high-dimensional hyperbolic reflection groups
15:30-15:50 Donggyun Seo (Seoul National University)

The Pants Graph of a Rose

15:55-16:15 Genki Omori (Shibaura Institute of Technology)
Finite presentations for the balanced superelliptic mapping class groups
16:20-16:40 Alexis Marchand (Kyoto University)

Stable commutator length, surfaces, and rationality

16:45-17:05 Takatoshi Hama (Nihon University)

On the pure cactus group and the configuration space of points on the circle

ROOM 3

13:30-13:50 In Dae Jong (Kindai University)

Purely cosmetic surgeries on knots in homology spheres and the Casson-Walker invariant
13:55-14:15 Yuta Nozaki (Yokohama National University)

Torsion elements in the associated graded modules of filtrations over the Torelli group and the
homology cylinders

14:20-14:40 Tatsumasa Suzuki (Meiji University)

On pochette surgery and its generalization

14:45-15:05 Seungwon Kim (Sungkyunkwan University)

Non-split, alternating links bound unique Seifert surfaces in the 4-ball

15:30-15:50 Byeorhi Kim (POSTECH)

On a classfication of surfaces embedded in 4-manifolds

15:55-16:15 Kento Sakai (Osaka University)

Uniform degeneration of hyperbolic surfaces along harmonic map rays

16:20-16:40 Manami Niijima

On Beloch’s curve that appears when solving real cubics with origami

16:45-17:05 Yuanyuan Bao (Tohoku University)

A multivariable Alexander polynomial for framed trivalent spatial graphs

Friday, February 7

21 KOMCEE Lecture Hall

09:50-10:50 Akira Yasuhara (Waseda University)

Milnor concordance invariants of classical links, welded links, and surface-links
11:10-12:10 Hyungryul Baik (KAIST)

Reconstruction of 3-manifolds from infinity

12:10-12:20 Closing Remarks

Silver Workshop : Complex geometry and related topics VII
(Series final)
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20253 411 H - 13 H
R KT RFGEREITER 123 =
Organizer: N. Yui (Queen’s Univ.), K. Saito (RIMS, Kyoto), S. Hikami (OIST).

Local organizer: N. Kawazumi (Univ. Tokyo)
Program
Tuesday, March 11

10:30-11:20 Kyoji Saito (RIMS, Kyoto University) Semi-infinite Hodge structure for hyperbolic
root systems

11:30-12:20 Jiro Sekiguchi (Tokyo University of Agriculture and Technology) A family of del
Pezzo surfaces of degree one and the reflection group W (Hy)

14:00-14:50 Tatsuo Suwa (Hokkaido University) Localized intersection product for maps and
applications

15:00-15:50 Takuya Sakasai (University of Tokyo) On structures of groups of Kim-Manturov
16:00-16:50 Motoko Kato (Ryukyu University) On certain generalizations of Thompson’s group
T

17:00-17:50 Konstantin Aleshkin (Kavli IPMU, University of Tokyo) Mirror symmetry for
abelian GLSM

Wednesday, March 12

9:30-10:20 Noriko Yui (Queen’s University) Certain families of K3 surfaces and their modularity
10:30-11:20 Andreani Petrou (OIST) Knots, links and Harer-Zagier factorisability
11:30-12:20 Shinobu Hikami (OIST) The HOMFLY-PT Polynomial from Residues and Duality
14:00-14:50 Mutsuo Oka (Tokyo University of Science) Almost non-degenerate functions and
some applications

15:00-15:50 Kei-ichi Watanabe (Nihon University and Meiji University) Nearly Goernstein
rings and almost Gorenstein rings of dimension 2 — Methods using resolutions of singularities
16:00-16:50 Shihoko Ishii (University of Tokyo) Lifting of ideals in positive characteristic to
those in characteristic 0

17:00-17:50 Koji Fujiwara (Kyoto University) The rates of growth in hyperbolic groups
Thusday, March 13

9:30-10:20 Takahiro Saito (Chuo University) Monodromic mixed Hodge modules and Hodge
microsheaves on plumbings

10:30-11:20 Makiko Mase (Tokyo Metropolitan University) On K3 surfaces admitting finite
symplectic automorphisms

11:30-12:20 Todor Milanov (Kavli IPMU, University of Tokyo) Dubrovin conjecture and the
second structure connection

12:30-13:20 Shinichi Tajima (Niigata University) Holonomic D-modules associated to a hyper-

surface with non-isolated singularities

2025 Lyon-Tokyo conference
Number Theory and Arithmetic Geometry

March 24 — March 28, 2025
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Salle 435, the UMPA Laboratory, ENS de Lyon, Lyon, France
Program
Monday, March 24

9:30-10:30 Gabriel Dospinescu (Univ Clermont Auvergne) Duality and flip-flop in local
Shimura varieties

11:00-12:00 Kojiro Matsumoto (Univ Tokyo) Classicality theorems and its applications to the
automorphy lifting theorem and the Breuil-Mézard conjecture in some GL3(Q,2) cases
14:00-15:00 Zhixiang Wu (Univ Miinster) Geometric translations of (¢, I')-modules for GL2(Q,)
15:30-16:30 Atsushi Shiho (Univ Tokyo) Blow-up invariance for Hodge-Witt sheaves with mod-

ulus
Tuesday, March 25

9:30-10:30 Yutaro Mikami (Univ Tokyo) Cohomology of (¢,I')-modules and duality
11:00-12:00 Rustam Steingart (ENS de Lyon) On the higher analytic vectors of B,
14:00-15:00 Takumi Watanabe (Univ Tokyo, IHES) On the (¢, I')-modules corresponding to
crystalline representations and semi-stable representations

15:30-16:30 Benjamin Schraen (Univ Lyon 1) On mod p representations of GLo in the coho-

mology of Shimura curves
Wednesday, March 26

9:30-10:30 Francgois Brunault (ENS de Lyon) L-functions and regulators of modular forms
11:00-12:00 Yoichi Mieda (Univ Tokyo) On vanishing of the supercuspidal part of the l-adic
cohomology of local Shimura varieties

14:00-16:30 Free discussion

Thursday, March 27

9:30-10:30 Yuta Takaya (Univ Tokyo) On depth-zero integral models of local Shimura varieties
11:00-12:00 Naoki Imai (Univ Tokyo) Local Langlands correspondence for p-adic covering
groups

14:00-15:00 Anthony Poéls (Univ Lyon 1) On approximation to a real number by algebraic
numbers of bounded degree

15:30-16:30  Veronika Ertl (Univ Caen) Conjectures on L-functions for varieties over function
fields and their relations

16:40-17:40 Shane Kelly (Univ Tokyo) Motivic cohomology for singular schemes
Friday, March 28

9:30-10:30 Sandra Rozensztajn (ENS de Lyon) Potentially crystalline deformation rings and
the Breuil-Mézard conjecture for PGL,,

11:00-12:00 Takeshi Saito (Univ Tokyo) Log monogenic extensions and ramification theory
14:00-16:30 Free discussion

Organizers

Laurent BERGER (ENS de Lyon)
Sandra ROZENSZTAJN (ENS de Lyon)
Benjamin SCHRAEN (Univ Lyon 1)
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Takeshi TSUJI (Univ Tokyo)
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5. HEER

Colloquium

Hi 4 H26 H (&) 15:30~16:30

S - BEERLETIRI (B85)  KiEaR=

Al D AL P R (REREREGRILRI AR

BH Y-~ U BRIA L 2 OMIR

HIF 15 H 31 H (&) 15:30~16:30

S - RERRLEETFERR. (Bsh) KiER=

AT R I (R R R BRI AR

EH T EREBICOWT

HIFF:6 A21 H (&) 15:30~16:30

S - BOERIERT SRR (BT35) KiaR=

AW © Mircea Mustata FX (The University of Michigan)
#H : The minimal exponent of hypersurface singularities
Hik:7H 26 H (&) 15:30~16:30

S - BOERLETRIR (Bs5) KaaR=

##fM © Juan Manfredi K (University of Pittsburgh)

7 H : Mean value expansions for solutions to general elliptic and parabolic equations
HIF 110 H 25 H (&) 15:30~16:30

S - BERRLEETFRR (Bsh) KiER=

fhl  SE LSk R (R REREBREEREETE R

#H : Diffeomorphism group and gauge theory

HIF 11 H 15 H (&) 15:30~16:30

G - BOERIERT SRR (B035) KiaR=

##fM - Michael Pevzner X (7 ¥ AK%¥)

EH OO & Sy i Hl

HI : 12 H 20 H (&) 15:30~16:30

S - BEERETRIR (Bsh) KilaR=

AR B Sk IR (LG ORSEER R AR /R R AR A A 2 e o 2 —)
#H . Helmholtz-Weyl 73 & Z O BERERIK 1 F I FEAANDIGH
HIF 1202541 A 16 H (K) 15:30~16:30

S - BERRLEETFRR. (Bsh) KaEaR=

afhl PR SREL K (RIS ZERE)

#H : On classification of threefolds of general type
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6. RRAtEIF—

Seminars

BRI 7 —

:4 H 15 H (H)10:30 — 12:00
I Ak R (BRR)
: Kohn-Rossi cohomology of spherical CR manifolds

4 A 22 H (A)10:30 - 12:00
N = A UN NN S

: Neighborhood of a compact curve whose intersection matrix has a positive eigenvalue

54 13 H (A)10:30 - 12:00
IR K (BIRKE)
: Bloch-Ros principle ¥ Z ® N

5 A 20 H (H)10:50 — 12:00
IR K (IERY)

: Kéhler metrics in the Siegel domain

5 H 27 H (H)10:30 - 12:00
fla R (BRUEERT)

: Hyperkéhler ambient metrics associated with twistor CR manifolds

6 H 10 H (H)10:30 — 12:00
DEE il X (CRETEREREE)
Computing Noetherian operators of polynomial ideals

—How to characterize a polynomial ideal by partial differential operators —

6 H 17 H (H)10:30 — 12:00
HREE ik K (JUNK)

Oka tubes in holomorphic line bundles

6 A 24 H (H)10:30 — 12:00

BCH R G (R R

aVRI W= —ZRKRD T 75> 7 Y EREORACRE
7 A 8 H (H)10:30 - 12:00

AR B2 K (REHENLR)
D 7 RAEERITN Y 2 B - Yau BIAFERIZOWT

10 A 7 H (H)10:30 — 12:00
HE H— K (FiEK¥)
o RIS R R 2 RO ph T O BT ¥ BT RAE R RAT
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HEF -
MR B K (RELESEEMER)
: [EA EREAG o R R RRaR M

AT
i H

HEF
AR EEZ K (RBRKRE)
: WEHMAR D & OEIE TGS ¢ CR EKHE D horizontal circles
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HEF
D EPO ERES KGR RE)

: Hyperbolicity and sections in a ramified cover over abelian varieties with trace zero

AT
i H

HIkf

EH

HI -
AW

i H

HEF
A

i H

10 A 21 H (H)10:30 — 12:00

10 A 28 H (H)10:30 — 12:00

11 H 11 A (A)10:30 — 12:00
FRIL BRI (REHRERSE)

: Singular Nakano positivity of direct image sheaves

11 A 18 H (H)10:30 - 12:00
THE BE K (BEDOKLTRY)

: Polarizations and convergences of holomorphic sections on the tangent bundle of

a Bohr-Sommerfeld Lagrangian submanifold

12 H 9 H (A)10:30 — 12:00
R REH K (HrieRE)

: The spectrum of the Folland-Stein operator on some Heisenberg Bieberbach manifolds

12 A 16 B (H)10:30 — 12:00
Laurent Stolovitch [X (Universite Cote d’Azur)

: CR singularities and dynamical systems

12 A 23 H (H)10:30 - 12:00

£ 2025 4E 1 A 6 H (J)10:30 — 12:00
AT -

Yongpan Zou K (BEKY)

: Positivity of twisted direct image sheaves

RRERREIT—

4 A4 15 H (H)16:00 - 17:30
% W5 I (RUERRAE)

: Quantitative stochastic homogenization of elliptic equations with unbounded

coefficients

5 A 13 H (H)16:00 — 17:30
Shuwen Lou KK (University of Illinois)

: Brownian motion with darning and its related open problem
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HIE : 5 20 H (H)16:00 - 17:30
AR - POEF SARS IX (RAUERILKE)
AEH 2 HhfR RN HIBR X A7z SR 22 LT O Wiener IS 2 @R O RS A

HEE : 5 H 27 H (H)16:00 - 17:30
AT TPH R K ORERRE)
BH  JEN 2RSSR D RFRFE D R 7 — BRIz oW T

HIE : 6 H 10 H (H)16:00 -~ 17:30
AT R @ E A K (FEBERE)

B H : Phase Transition in a Lattice Nambu - Jona-Lasinio Model

HIF : 6 H 17 H (H)15:40 — 16:40
AAAT - AEE A K (REURS)
BH IR T 5 v B TENE) X 2 R ) 77 12 2 o BUER OO i FE B

HIk : 6 H 17 H (H)16:45 - 17:45
AT T ARkE I (BHEFREARY)

#H : Homogenization results for reflecting diffusions in a continuum percolation cluster

HES -6 A 24 H (4)16:00 — 17:30
AT . HEF R KR (ALK
B H : Temperley - Lieb & 7D ;5 _EIF ¥ Razumov - Stroganov FAIZDOWT

HiF : 7 H 8 H (H)16:00 — 17:30
M ) EE K (EERBRY)

BH : Maximum of the Gaussian interface model in random external fields

HIK : 7 29 H (H)15:00 — 15:50
AT BB Afw R (REERYE) 15:00-15:50
EH : BZEMTOI & ah Ly bREWCHE DL Ising BHANCH T 2 L — X BB OEH

HIE : 7 H 29 H (H)16:00 - 16:50
A R B K (EREKRE)
EH : MER p-T AL X — I T 5 p-T AL F —HIEDOHBICDOWT

HIK : 7 H29 H (H)17:00 — 17:50

AN ORI E IR (REERIRE)

#H : Liouville Brown i#&) & Liouville Cauchy &z
FIS 9 A 30 H (A)16:00 — 17:30

A - AREY EE IR (BUHER)

7 H : Heat kernel estimates for boundary traces of reflected diffusions on uniform domains

FIEE 10 A 1 H (X)16:00 — 17:30
##HM : Patricia Goncalves X (Instituto Superior Téécnico)

#H : Hydrodynamics, fluctuations, and universality of exclusion processes

272



o HIf:10 A 10 H (K)10:00 — 11:30
F#AM : Chiara Franceschini X (University of Modena and Reggio Emilia)

#EH : Harmonic models out of equilibrium: duality relations and invariant measure

« HIF:10 A 21 H (A)16:00 - 17:30
AT ITH BT K JUNKE <R - 747 « 4 YRR S VISR

#H : Scaling limits of non-Hermitian Wishart random matrices and their applications

HIE : 10 A 28 H (H)16:00 - 17:30
AT PR BEE K (EEKREE)

#H : Hydrodynamics, fluctuations, and universality of exclusion processes

« HIFf:11 A 25H (H)16:00 - 17:30
AW : Leon Frober X (Grand Valley State University)
#H : Free energy and ground state of the spiked SSK spin-glass model

HIFF : 12 A 2 H (H)16:00 — 17:30
AN . A% [EF K EEREREGBIERIEMZR)

H : Weyl’ s law with Ricci curvature bounded below

« HIFf:12 A9 H (H)16:00 — 17:30
AT U0 S EC (CRORRE A (HR T3 )

8 H : Scaling limits of a tagged soliton in the randomized box-ball system

« HIFf:12 H 16 H (H)16:00 - 17:30
AN B FH K (SRR
@ H : Central limit theorem for linear eigenvalue statistics of the adjacency matrices of

random simplicial complexes

REEEFEE = F—

o HIF:4H 26 H (£)14:00 - 15:30
AT ) b RERR LG (RLERREE)

#H : Frobenius stable Grauert-Riemenschneider vanishing fails

o« HIF:5A 17 H (8)13:30 - 15:00
AT KR M B (ROREERLRYE)
EH : JE7EE Kummer BHTHE

o HIFF:5H 24 H (5)13:30 — 15:00
AR - ek GIOK IR (JUNR)
#H : Boundedness of weak Fano threefolds with fixed Gorenstein index in positive

characteristic
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HEE
: Ivan Cheltsov X (University of Edinburgh)
: K-stability of pointless Fano 3-folds

AT
i H

HEF

AT

HEF
B
EH

HEF
AW

i H

HEF
AW -

S|

HF -
BT

i H

HEF -
A

i H

HEF
B

e

HIR -
B

i H

HEF -
A

i H

HEF
M K R R RO A SR}

: Normal stable degenerations of Noether-Horikawa surfaces

AT
i H

6 A 7 H (£)13:30 - 15:00

6 A 21 H (£)13:30 — 15:00

: Kien Nguyen Huu X (Normandie Université/KU Leuven)
e

ON THE POWER SERIES OF DENEF AND LOESER’S MOTIVIC VANISHING
CYCLES OF JET POLYNOMIALS

6 A 28 H (£)13:30 — 15:00
B ORER X (RELKRY)

Stable rationality of hypersurfaces in mock toric varieties

7TH4H (£)13:00 - 14:30
Stefan Reppen K (BHEKY)

: On a pair of a smooth variety and a multi-ideal with a real exponent in positive

characteristic

10 A 4 H (s)13:30 — 15:00
Ein P R (RHEER)

: Arithmetic finiteness of Mukai varieties of genus 7

10 A 18 H (4:)13:30 — 15:00
Jennifer Li [k (7Y ¥ A bV K¥)

: Rational surfaces with a non-arithmetic automorphism group

11 A1 H (#)13:30 — 15:00
Gerard van der Geer X (University of Amsterdam)

: The cycle class of the supersingular locus

11 A 15 H (%2)13:30 — 15:00
BA KR (BEERY)

: The spaces of rational curves on del Pezzo surfaces via conic bundles

11 H 22 H (£)13:30 — 15:00
AR B IR (RHEEREE)

: Quantum cohomology of blowups

12 A 12 H (%)13:30 — 15:00
Chenyang Xu X (Princeton University)

: Irreducible symplectic varieties with a large second Betti number

12 A 20 H (2)13:30 — 15:00
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HEF
: ARZ B K (R REREBIRRI AR
A ZESEER Y Z0aF 7 « N7 X RV 7R

AT
i H

HIEF -
A
SR K B A4 VR BT N — 5 R0

i H

HEF -
AT
A TTCERIE FEDORY = v FFMiE 3 KT Brieskorn RE R Y —ERENICH T S

i H

FROY— kBT IF—

489 H (K)17:00 - 18:30

4 A 16 H (!k)17:00 — 18:00
B R K (FEBERE)

4 A 23 H (K)17:00 - 18:30
SR BEIE I (FAA2E)

Ozsvath-Szabé @ d A2 &

HEF -
A

i H

HEF
D T K OUNKRERR - 747 - 4 VXA N VISR
PR ODI XY F v 4 RTTEHK

At
EH

HEF
AT -
H

HF -
A

i H

HEF
A BBE R GRERR BRI RIFFCRN)

: The trapezoidal conjecture for the links of braid index 3

A
i H

HIR -
AR
: Fenchel-Nielsen FEFZIZ & % Weil-Petersson &> L2 7 4 v 7D Wolpert DT

EH

HEF

E il
i H

HI -
A

i H

5H 7 H (k)17:00 - 18:00
Ingrid Irmer (X (F/ARHEK?)

: The Thurston spine and the Systole function of Teichmiiller space

5 A 14 H (K)17:00 - 18:00

5 A 21 H (K)17:30 - 18:30
M ti— K JUNRES R - 757 « 4 X RS VIFSEF

y -supports and sheaves

5 H 28 H (!k)17:00 — 18:00
Andreani Petrou X (TH#ERFERT K FEBHERE)

: Knot invariants and their Harer-Zagier transform

6 A 4 H (K) 17:00 - 18:00

6 A 11 H (X)17:00 - 18:30
W BR K (HERKEREEBERETR AR

DA AHRTRERA

6 A 20 H (K)17:00 - 18:30

: Dominik Inauen K (University of Leipzig)
: Rigidity and Flexibility of Iosmetric Embeddings

6 H 25 H () 17:00 — 18:30
Emmy Murphy [ (University of Toronto)

: Liouville symmetry groups and pseudo-isotopies
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HIFF .7 A2 H (K)17:00 - 18:30
AT D K REERREE)
78 H : The second quandle homology group of the knot n-quandle

HIK : 7 H 9 H (XX)17:00 - 18:00
AT - TR R IR (EBEOREE)
#H : Knitted surfaces in the 4-ball and their chart description

HIF - 7 H 23 H (YK)17:00 — 18:30
afm )12 F£F K (University of Iowa)
7 H : Shortest word problem in braid theory

HEF: 10 H8 H (J()17:OO - 18:30
AN . S Akt K GREREREBBIERI AR
B H : Dehn twists on 4-manifolds

HEE : 10 H 17 H (K)17:00 — 18:30
AN R R GORREREGBIERIE IR

7 H : Slope inequalities for fibered complex surfaces

HIFF . 10 A 22 H (2k)17:00 — 18:30
AEAT - SIE I (ERRAE)
#H : On the generic existence of WKB spectral networks/Stokes graphs

HIFF : 10 A 29 H (2k)17:00 — 18:30
AT R B K (HATEKRY)
7 H : Cartan calculus in string topology

HIEF : 11 A 5 H (K)17:00 — 18:30
AN A L E K (RRREKRY)
BH : X7y 4 X MECBIWET 2 @RS N UHEK L 2 DRETEANDIGH

HEE : 11 A 12 H (K)17:30 — 18:30
AN H B ET K (RECRE)

7 H : Holomorphically induced representations of some solvable Lie groups

HIFF : 11 A 19 H (2k)17:00 — 18:30
#AM : Bruno Scardua X (Federal University of Rio de Janeiro)

#H : On real center singularities of complex vector fields on surfaces

HIF : 11 A 26 H (2K)17:00 — 18:30
Al AEHEE IR (REURFER AR ETTER
EH : A proof of Bott periodicity via Quot schemes and bulk-edge correspondence

FEE - 12 A 3 H (K)17:30 - 18:30
AN H 2 O E— K (ALifBERYE) K (Federal University of Rio de Janeiro)
H - 3Rz o i & AT R
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o HIF:12 H 10 H ()K)17:00 — 18:30
AfN: HH R K (BEERS)

#H : Computation of the magnitude homology as a derived functor

o HIFF:12 A 17 H (X)17:00 — 18:30
AT . Emmanuel Graff [ (R KR EGBIERIATTRL
#8H : Is there torsion in the homotopy braid group?

o HIF: 20254 1 A 14 H (2K)17:00 — 18:00
Al SR B R (RORFEREEGREE RIS RY)
#H : Some non-trivial cycles of the space of long embeddings detected by configuration

space integral invariants using g-loop graphs

Lie 3 - R IF+—

« HIF:5 A 16 B (K)17:00 — 18:00
AAT - AR BAF I (LR
#H : (K, a)-—f&{t Laguerre B ORI FR

o HE:5H 23 H (K)17:00 - 18:00
AT I RIS R R RZERFEGRHEERIETSER)
#H : Laguerre *FHfEmICED < B4 & Wiener JIlE DT DWT

o HIF:5H 30 H (X)17:00 - 18:00
Al R T IR (RERFER AR ET LR
R - BRI o BRI H

« HIF:6H6H (K)17:30 - 18:30
AEAT - AR EE K CRIBRY)
REH - fRRIEREE 2N B 2 A HRER & AR
« HEF:6H 13 H (K)17:00 — 18:00
AT KB AR IR R KRR GBEERI AT ZER)
B SR INEE O RER IR Rl O 6]
o HIF:9H 11 H (7K)13:30 — 14:30
AT : Cagn SERT [X (Univeristy of Warwick)

#H : Counting limit theorems for representations of Gromov-hyperbolic groups

« HEF:11 A 12 H (K)17:30 - 18:30
AN H L ET K (RECRE)

7 H : Holomorphically induced representations of some solvable Lie groups
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o HEF:
A

i H

. EIH#
. BRI W08 S (OCAMI, SEEA2E)

: Inductions and restrictions of unitary representations for exponential solvable

AT
i H

o HIf:
AW

i H

o HIEF:
AT
: Koopman fEfiEZ2 W= 2 —F L% v b7 —2 OWALFEZE R

i H

o HIf:
AT
: BERUR S EIERIRE D Bregman XA N— = ¥ 212 & 3 EHIE

i H

o HEF:
B AR K (Y == — THRARH)
EH

At

o HIEF:
AW -

S|

o HIEF:
B
MR o T2RERAY T — R BV I L AR REE T V7

i H

o HIF :
R -
AL T4 B IR E TV

i H

o HIEF:
A -
H

11 A 13 H (K)17:30 — 18:30
Richard Stanley X (MIT)

: Some combinatorial aspects of cyclotomic polynomials

11 A 27 H (7k)13:30 — 14:30

Lie groups
11 A 27 H (7K)14:30 — 15:30
Ali BAKLOUTTI X (University of Sfax)

: A proof of the Zariski closure conjecture for coadjoint orbits of exponential Lie

groups

BiEEt I —

4 A 24 H (7K)16:30 - 18:00
AR &E K (NTT v b7 =27 % —E 2> 2T L)

5 H 15 H (7K)16:30 — 18:00
MR fith S (SRR TR

5 A 29 H (7K)16:30 - 18:00

7 R ANELY T — R IVRFE

7H 9 H (()16:30 — 18:00
Bernardo Cockburn X (University of Minnesota)

: The transformation of stabilizations into spaces for Galerkin methods for PDEs

10 A 16 H (7K)16:30 - 18:00
R B E IR (IR AN TR )

11 A 27 H (7K)16:30 - 18:00
B IR IR CRERFE R R I LR

2025 4 1 A 8 H (7K)16:30 - 18:00
T IE(E & (R 24 RICOS)
EIRAFEEZEA U727 Fikic X 2 AR O & - FLHNZ TR
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BRI AR S F —

HIF . 5 A 14 H (2K)16:00 — 17:00
Al : Heinz Siedentop X (LMU University of Munich)
7 H : The Energy of Heavy Atoms: Density Functionals

HE .5 H 14 H (K)17:15 - 18:15
##fM : Robert Laister IX (University of the West of England)

#H: Well-posedness for Semilinear Heat Equations in Orlicz Spaces

HIFF : 6 A 18 H (2K)16:00 — 17:30
AN AR BRI (BRRT)
7 H : Blocking and propagation in two-dimensional cylinders with spatially

undulating boundary

HIFF : 7 A9 H (2K)16:00 — 17:00
M : Serge Richard K (4 BK¥)

7 H : The topological nature of resonance(s) for 2D Schroedinger operators

HIF : 6 A 18 H (?X)16:00 — 17:30
AT AR BEZA IR (BIERF)
7 H : Blocking and propagation in two-dimensional cylinders with spatially

undulating boundary

HIK : 7 H 9 H (X)16:00 — 17:00
T : Serge Richard K (A EKR®)

#H : The topological nature of resonance(s) for 2D Schroedinger operators

FIIE 10 A 1 H (X)16:00 — 17:30
##fiM : Patricia Gongalves X (IST Lisbon)

#H : Hydrodynamics, fluctuations, and universality of exclusion processes

HIk : 10 A 8 H (?X)16:00 — 17:30
##fM : Erik Skibsted [ (Aarhus University)
7 H : Scattering subspace for time-periodic N-body Schrédinger operators (English)

mEtEF I+ —

HIF : 4 H 10 H (/K)13:30 — 14:40
#HM : Tvan Nourdin FK (University of Luxembourg)

#H : Limit theorems for additive functionals of stationary Gaussian fields
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o HEF:

AT
i H

o HIEF:
JRH AR K (REERKRFEERE T — 234 = A57%)
H

AT

o HIFf:
AW
s LU 7 2 EEEAEHHE E B R F WD T R R IR TR I O R

i H

o HEF :
A

i H

o HIEF:
AR BTES K GRIERE R RORRI A SR}
EH

E il

. EIH%
: Xinyao Zhang X (REURZERZEGRIRRI AR ZER)

: The pro-modularity in the residually reducible case

At
H

o HIEF:
AT -
=

o HFF:
BT

i H

6 H 18 H (?K)13:00 — 14:10

: Lorenzo Mercuri X (University of Milan)
: A compound CARMA (p,q)-Hawkes process for pricing financial derivatives

6 A 28 H (£)13:00 — 14:10

BRI BT 2 THlE T A O & RS 2 R D IE R O 125

7 A 23 H (’k)15:00 — 16:10
HZE EfE K (HEBERREERT — X34 =2 2578)

RHFI0F U L

4 A 17 H (7K)17:00 - 18:00
Ahmed Abbes [k (IHES, HAEE (HAZHREE SEAANWIFFEE) )

: Functoriality of the p-adic Simpson correspondence by proper push forward

5A1H (K)17:00 - 18:00

On the potential automorphy and the local-global compatibility for the monodromy
operators at p * 1 over CM fields.

5 A 8 H (/K)17:00 - 18:00

5 H 15 H (K)17:00 — 18:00
A IR K (HERFEREEERI AT AR

Equidimensionality of affine Deligne-Lusztig varieties in mixed characteristic

5 H 22(7K)17:00 — 18:00
TEER I IR (REURZERZEBRBERER 7R

: On the (¢, I')-modules corresponding to crystalline representations and semi-stable

representations

o HIf

AR

i H

o HEF:
FHAM

i H

6 A 19 H (/K)17:00 — 18:00
Abhinandan [ (University of Tokyo)

: Prismatic F-crystals and Wach modules

7 A 10 H (7K)17:00 — 18:00
Chieh-Yu Chang X (National Tsing Hua University)

: On special v-adic gamma values after Gross-Koblitz-Thakur
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HIFF : 9 A 18 H (7K)17:00 — 18:00
##AM : Ishan Levy X (University of Copenhagen)
#H : Telescopic stable homotopy theory

HI - 10 A 2 B () 17:00 - 18:00
7T : Hui Gao X (Southern University of Science and Technology)
#H : Filtered integral Sen theory

R : 10 A 16 H (K)17:00 — 18:00
#fifill : Pierre Colmez IX (Sorbonne University)

#H : On the factorisation of Beilinson-Kato system

HIFF : 10 A 30 H (7K)17:00 — 18:00
AT - ek E9R IR (REURFERAGRERIEVILR) K
78 H : Representability of Hochschild homology in the category of motives with modulus

HEF: 11 A 6 H (7K)17:00 — 18:00
AT - Piotr Pstragowski K (R#ERA)

#H : The even filtration and prismatic cohomology

HE : 11 A 27 H (K)17:00 — 18:00
A B dEsh K (KRR EEGEROE RIS RY)
7 H : On the correspondence of simple supercuspidal representations of G'Spanand its inner

form

HES - 12 A 4 B (4)17:00 - 18:00
##HM - Kieu Hieu Nguyen X (University of Versailles Saint-Quentin)
#H : On categorical local Langlands for GLn

HIF - 12 A 11 H (7K)17:00 — 18:00
AW RTL Sell 1K (RORFARZEGRPERIART SR

#H : The characteristic cycle of an l-adic sheaf on a smooth variety

ERRREIF—

HIF : 4 A9 H (X)16:45 — 18:15
FAM . AA 78 K (Univ Rome, Tor Vergata)

#H : Towards lattice construction of quantum field theories

HBE - 4 F 16 H (K)16:45 - 18:15
Al : Jean Roydor X (Sorbonne Université)

78 H : Perturbations of von Neumann algebras
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HEE
: Harshit Yadav X (Univ. Alberta)

: Non-semisimple modular tensor categories via local modules

AT
i H

HEF
A

e

HI -
AW

i H

HEF -
A

i H

HEF
AR K R BUER)
H

il

HEF
A

EH

HHf -
Kk 1EE K (TEER)
: Lie theoretic approach to the unitary groups of cX -algebras

A
i H

HEF
R -

e

HIR -
AW

i H

HHf -
CALR K K (BERF) @ H : Weyl groups of groupoid C*-algebras

AT

HF
AW

i H

HEF -
A

4 A 30 H (K)16:45 — 18:15

587 H (K)16:45 — 18:15
PRAS B8 K R RFERFE R 5e R

: Harmonic measures in percolation clusters on hyperbolic groups

5 A 14 H (°K)16:45 - 18:15
Ziyun Xu K (RERZEREGRBERIEF TR

: Completely rational conformal nets and modular tensor categories

5 H 21 H (K)16:45 - 18:15
o K (RERFRABBEREITER)

: Optimal version of the fundamental theorem of chronogeometry

6 A4H (K)16:45 - 18:15
Simplicity of crossed products of the actions of totally disconnected locally compact
groups on their boundaries

6 A 11 H (K)16:45 — 18:15
B IREL RER [ (5UKRHE)

: The ext groups and homotopy groups of the automorphism groups of Cuntz-Krieger

algebras

6 A 18 H (*k)16:45 — 18:15

6 A 25 H (X)16:45 - 18:15
B BAE K (HERFEREHGEBIERETH AR

: Polynomial family of quantum flag manifolds via deformed QEA

7H 9 H (K)16:45 - 18:15
et il S (BEBE) K (#BK)

: Actions of tensor categories on Kirchberg algebras

10 A 8 H (X)16:45 — 18:15

10 A 22 H (%)16:45 — 18:15
ik 2 IR (REURZERZEGRBERE 7R}

: Actions of tensor categories on Kirchberg algebras

10 A 29 H (X)16:45 — 18:15
A BE K (BEERZ OO B H : On Hastings factorization for quantum many-

body systems
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HIF : 11 A 6 H (7K)16:45 — 18:15
F#AM : Colin McSwiggen X (Academia Sinica)

#H : The limiting Horn inequalities in infinite dimensions

HIE : 11 A 19 H (K)16:45 — 18:15
#AM : Roozbeh Hazrat X (Western Sydney University) @ H : On Hastings factorization for

quantum many-body systems

HEF - 11 H 19 H (%)16:45 — 18:15
FEAM ek fRse K (HPRRYE)

#H : The quantum de Finetti theorem and operator-valued Martin boundaries

HIF : 12 A 3 H (°K)16:45 — 18:15
##fM : Valerio Proietti IX (Univ. Oslo)
7 H : The rational K-theory of ample groupoids

I - 12 A 10 B (K)16:45 — 18:15
AT . A 78 X (Univ. Rome, "Tor Vergata")

#H : Introduction to Lean theorem prover

HIFF . 12 A 17 H (k)16:45 — 18:15

affiM (R E K (Univ. Oslo)

# H : Bimodule approach to quantum field theory and categorical structures
HIRF : 2025 4F 2 A 20 H (/K)16:45 — 18:15

##fil : Christoph Schweigert X (Univ. Hamburg)

#H : Nakayama functors, relative Serre functors and some applications

HIFF : 20254 2 A 21 H (5)13:30 — 15:30

##A : David O’Connell K (FHEERIARAN AR EBERY?)

#H : Colimits of C*-algebras in Quantum Field Theory

HIR : 2025 4¢3 H 17 H (H)16:45 — 15:30

##fiM : Ingo Runkel X (Univ. Hamburg)

#H : Lattice models and topological symmetries from 2d conformal field theory

BRBFEIF—

HIK : 4 A6 H (H)16:50 — 18:35
AfAm - A BERT IR (NTT)
EH WS OE| (RS & N S)

HRE : 4 H 13 B (K)16:50 — 18:35
S FA HER IS (NTT)
H : FREL B, WS BRI
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HEF
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4 A 20 H (K)16:50 - 18:35
A BERH X (NTT)

4 A 27 H (K)16:50 — 18:35
FA HE I (NTT)
W5 PR DB 1T (—77 1At Bas. BERIELEL 5ElT v X ARz )

5 A 11 A (K)16:50 — 18:35
A FERH K (NTT)

5 H 18 H (A)16:50 — 18:35
A BERT X (NTT)

5 A 25 H (K)16:50 — 18:35
fA 2B X (NTT)
INBEARERE B D e e B X OFEH (2)

6 A 8 H (K)16:50 — 18:35
A FERH K (NTT)

6 A 15 H ()16:50 — 18:35
A BERH X (NTT)

: FEFRhER 2 F W72 HE 5

6 A 22 H (K)16:50 - 18:35
WA B EG (NTT)

6 A 29 H (K)16:50 — 18:35
FiA B I (NTT)

7H 6 H (K)16:50 — 18:35
R4 B (NTT)

7TH13H (K
A BERH G

)16:50 — 18:35
(NTT)

10 A 5 H (K)16:50 — 18:35
4 §ER IX (NTT)
Ber7ayrFz—r
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HE : 10 A 19 H (K)16:50 — 18:35
AN = e K (RREH)
EH e RtERARE S b BB S

HIE : 11 A 2 H (K)16:50 — 18:35
AEAT - A2 ORERR G (SZBOKY)
EH  MTREDOKRE T VDY) X6 Z DI

HIEE : 11 H 9 H (K)16:50 — 18:35
AT mE wE K (RREE)
HH . BRI E OR0E

HEF 11 H 16 H (K)16:50 — 18:35

AT AN HA R CGRALCHEE)

EH R —NLVZRE EDORIES S 7 [EH1E, Bruhat-Tits EAT 4 > 7
B X U Property (T)

HIE : 12 H 7 H (K)16:50 — 18:35
ST - 7% B IC (NTT)
#H : BE%N e 7S Lpik e 2 0)5H

HI : 12 A 14 H (/K)16:50 — 18:35
Al EH E— K (NTT)
EH - BB S LRI — RS

HIEF - 12 A 21 H (K)16:50 — 18:35
FAT < L)1 AR K (NTT)
EH . EFEfRELES

HIF : 2024 46 1 A 11 B (K)16:50 — 18:35
FAT - $5K R K (NTT)
HH : BFAtE L EFRDETIEDOEDE

HIFF : 2024 46 1 A 25 H (K)16:50 — 18:35
AT B BN T (NTT)
BH : RO EE TR AR ORET & il

HI : 2024 4 2 A 8 H (K)16:50 — 18:35
AN T AR K (R &t QunaSys)
BH: BTarva—xeZoGHOBIR
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ISRt —

HEE : 4 5 11 B (H)16:00 — 17:30
##AM : Jan Haskovec X (KAUST, Saudi Arabia)

B H : Non-Markovian models of collective motion

HEE : 5 A 23 H (£)16:00 — 17:30
#HM : Adina Ciomaga [ (University Paris Cité (Laboratoire Jacques Louis Lions), France
“O Mayer” Institute of the Romanian Academy, Iasi, Roumania)

#H : Homogenization of nonlocal Hamilton Jacobi equations

FE < 5 A 30 B (K)16:00 — 17:30
#HM : Tim Laux K (University of Regensburg, Germany)

#H : Energy convergence of the Allen-Cahn equation for mean convex mean curvature flow

HIFF : 6 A 27 H (/K)16:00 — 17:30
AN . KR 58 K (BN REE - N CRERFSERN)
#H : A Control Theory in Mathematical Demography

HIF 27 A 18 H (A)16:00 — 17:30
AT K B K (BREHEKY)

#H :Construction of a p-energy form and p-energy measures on the Sierpifiski carpet

RREREESRE I F—

HiF - 7 H 29 H (H)10:30 — 12:00
##AM : John Alex Cruz Morales [X (National University of Colombia)

#H : What would be equivariant mirror symmetry for Hitchin systems?

HE 10 A 10 B (K)10:00 - 11:30
##HM : Chiara Franceschini K (University of Modena and Reggio Emilia)

#H : Harmonic models out of equilibrium: duality relations and invariant measure

B : 10 A 16 H (K)15:30 — 16:30
##fM : Davide Dal Martello [ (SZ#UK)

#H : Convolutions, factorizations, and clusters from Painlevé VI

HEF: 10 H30H (7k)15:30 - 16:30
AT fEH B— K (HEKRY)
M H : Dirac fEFHZEICH T % Rellich B EFIZOWT
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:4 H 10 H (7K)13:30 — 15:00
: Jaume Alonso (X (Technische Universitit Berlin)

:Integrable birational maps and a generalisation of QRT to 3D

4 A 17 H (7K)13:30 — 15:00
Jaume Alonso X (Technische Universitéit Berlin)

: Discrete Painlevé equations and pencils of quadrics in 3D

4 A 24 H (7K)13:30 — 15:00
Jaume Alonso X (Technische Universitét Berlin)
: Dynamical degrees of birational maps from indices of polynomials with

respect to blow-ups

5 A 1 H (K)13:00 - 15:00
Jaume Alonso X (Technische Universitét Berlin)

: Semitoric systems and their symplectic invariants

10 H 3 H (4)15:00 — 16:30
: Anton Dzhamay K (BIMSA, Beijing)

Some Examples of Geometric Deautonomization

RRBEEABEIF—

6 A 7H (4£)16:30 — 18:00
Yo KRR I (R ILEARLR)
A — R — B DRI & FHEMITOWT

6 H 21 H (£)16:30 — 18:00
i K1E& X (UC Berkeley)
cHARD b T A% AW EITCEE O EARR

6 A 28 H (£)16:30 - 18:00
: TR eth FC (REURYE)
: Classifying KE-closed subcategories

10 A 23 H (7%)10:30 — 16:30
ATH BRR K (GREIRYE)
—fBfb~na 7Ee 2o SL(2,2) 1751k

287



RILFEHNS FIJ-LMI €3 —

B ;4 A 10 B (/) 16:00 — 17:00
FAM : Séverin PHILIP K (KRS BORMEHTIFSLHT, RIMS, Kyoto University)

#H : Galois outer representation and the problem of Oda

HE : 4 H 24 H (7K)15:00 — 16:00
M : Laurent Di Menza [X (Université de Reims Champagne-Ardenne, CNRS)

#H : Some aspects of Schrodinger models

HIF : 6 H 10 H (H)13:30 — 14:30
M : Sourav GHOSH FX (Ashoka University, India)

#H : Affine Anosov representations

HES 9 A 11 H (/) 13:30 — 14:00
#AM : Cagr SERT [X (Univeristy of Warwick)

#H : Counting limit theorems for representations of Gromov-hyperbolic groups

HES - 10 A 2 B (4)13:30 — 14:30
##ff : Daniel CARO [X (Université de Caen Normandie)

B H : Introduction to arithmetic D-modules

HIF : 11 A 1 H (7K)13:30 — 14:30
##fl : Thomas GILETTI X (Université Clermont-Auvergne)

#H : Propagating behaviour of solutions of multistable reaction-diffusion equations

HE - 11 A 13 H (/K)13:30 — 14:30
##HM : Stefano OLLA X (Université de Paris Dauphine - PSL Research University)

7 H : Diffusive behaviour in extended completely integrable dynamicss

HE : 11 A 27 H (7K)13:30 — 14:30
FHAM - IR JE0E K (OCAMI, T KY)
#H : Inductions and restrictions of unitary representations for exponential solvable

Lie groups.

HE : 11 A 27 H (7k)14:30 - 15:30
##M : Ali BAKLOUTI K (University of Sfax)
H : A proof of the Zariski closure conjecture for coadjoint orbits of exponential

Lie groups

HIg : 12 A 4 B (7K)14:00 — 15:00
##fM : Jonathan Ditlevsen KX (The University of Tokyo)
#H : Symmetry breaking operators for the pair (GL(n+1,R), GL(n,R))
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o HEf:7H 3H (7k)16:00 — 17:30
##AM : Kelvin Lam (X (Department of Mathematics, University of Washington, U.S.A.)
7 H : Boundary Rigidity and the Geodesic X-ray Transform in Low Regularity

o HFf: 11 A 26 H (?K)14:30 — 16:30
Ahm . KH R K
(Arithmer #RINAH, B KPERFAGBHBEM IR, HEKETA Y b=THREL Y
x—)
BEH B2 TGS % Arithmer OTEH)

o HIF 2025 43 H 20 H (K)13:00 — 14:30
AT LN Bl K AR
LOER R Ra Y —: Z2or[EEEOHID
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8. ®M6FELEIHZ—-UXb

Visitor List of the Fiscal Year 2024

T 6 FEELERNCANE D & B R TR ED—EDY A M TH S,
Tk, BT (B YG, 2oEY), SERHEEHIROIETS 5. MEHME, F/H/
HOIEIZEFHHFNTH 55, 13 2024 FO & FIFAEM L /2. BRI L 7.

Here is the list of a part of the foreign researchers who visited our Graduate School in the fiscal
year 2024.

The data are arranged in the order of Name (Institution, its Country), the period of the stay.
The date of the stay is denoted in the order of Year/Month/Day, but the year is omitted in case
of 2024.

e Bruno Kahn (CNRS+ 75 > X) 4/1-4/5

o Jean Pierre Bourguignon (CNRS * 75 >~ X) 4/1-4/5

o BRIl 3EffE (Ecole Polytechnique + 75 > R) 4/1-4/5

o Michael McBreen (The Chinese University of Hong Kong Shatin, N.T., Hong Kong - H[&)
4/1-4/19

o Vova Sosnilo (University of Regensburg + FA ) 4/1-4/23

+ Ahmed Abbes (Institut des Hautes Etudes Scientifiques (IHES) « 75 > %) 4/1-5/31

o Jérémie Szeftel (Sorbonne University < 75 > X) 4/3-4/19

o Ivan Nourdin (University of Luxembourg « V27t > 71 7) 4/5-4/12

o Jaume Alonso (Technische Universitat Berlin + F A7) 4/8-5/8

o Nicola Mazzari (University of Padova « 4 %V 7) 4/10-4/23

o Ciprian A. Tudor (University of Lille + 7 7 > X) 4/19-4/25

o Michael McBreen (The Chinese University of Hong Kong Shatin, N.T., Hong Kong - H[&)
5/6-5/14

o Robert Laister (University of the West of England + £ £V X) 5/11-5/26

o Kaveh Mousavand (OIST - HA) 5/20-5/23

o FH —3Z (North Carolina State University + 7 X U ) 5/20-6/3

o Adina Ciomaga (Universite de Paris, Laboratoire Jacques-Louis Lions* 7 7 > X) 5/21-5/24

o Tim Laux (University of Regensburg + FA ) 5/30-6/1

o Sourav GHOSH (Ashoka University * 4 > F) 6/2-6/15

o Alex Youcis (National University of Singapore + & ¥ #R—1) 6/2-6/19

o Lorenzo Mercuri (University of Milan » £ %V 7) 6/16-6/29

o JH % (Faculty of Mathematics, Kyushu University - HA) 6/18-6/20

o Laurent Fargues (CNRS/IMJ-PRG - 75 >~ X) 6/28-7/5

« Ofer Gabber (CNRS/IHES - 75 > 2) 6/29-7/7

 Chieh-Yu Chang (National Tsing Hua University + &8) 6/29-7/14

« JEH W= (UCLA - 7 X U %) 6/30-7/5

¢ Eric Urban (Columbia University « 7 X VU #) 6/30-7/6

e Alessandro Giacchetto (ETH Ziirich - XA X) 7/1-7/5

o Danilo Lewariski (University of Trieste « 4 &V 7) 7/1-7/5

 Nitin Chidambaram (University of Edinburgh + X2y +5 > F) 7/1-7/5
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JE Fh (The University of Chicago « 7 XV ) 7/1-7/5

Kaveh Mousavand (JHHEBIAHAN AR BERY: - HA) 7/1-7/5

Federico Zerbini (UNED, Departamento de Matematicas (Madrid, Spain) + 24 >) 7/3-7/5
Elba Garcia-Failde (Institut de Mathématiques de Jussieu = 75 > X) 7/3-7/5

Vincent Bouchard (University of Alberta » 7 &) 7/4-7/5

Bernardo Cockburn (University of Minnesota + 7 X U #) 7/8-7/11

™ BT (BECRFEREER IR - AA) 7/11-7/11

Paul Norbury (University of Melbourne + A —Z + 71U 7) 7/14-7/20

Bartosz Protas (Department of Mathematics & Statistics, McMaster University « % F &)
7/15-7/19

Sai-Kee Yeung (Purdue Univ. « 7 XV 1) 7/16-7/23

hniE K (Max Planck institute for Mathematics + ¥ A ) 7/20-8/7

Juan Manfredi (University of Pittsburgh «+ 7 XV /) 7/23-7/27

Suleyman Ulusoy (American University of Ras Al Khaimah - 7 7 7 & RE#H) 8/3-8/11
Oleg Emanouilov (Colorado State University = 7 X U #) 8/3-8/17

&8 @2 (Graduate School of Mathematics, Nagoya University «+ HA) 8/5-8/8

Yikan Liu (5L#EBKRY: « HA) 8/7-8/10

Lawrence C. Evans (University of California, Berkeley «+ 7 XV /1) 8/8-8/10

Hung V. Tran (University of Wisconsin-Madison + 7 X U ) 8/19-8/23

Xiaoqin Guo (University of Cincinnati + 7 X U %) 8/19-8/23

Wenjia Jing (Tsinghua University + HE) 8/19-8/23

Fikret Golgeleyen (Zonguldak Bulent Ecevit University + b/L-22) 8/23-8/31
Sarikosebayram Seherseda (Zonguldak Bulent Ecevit University + FLa) 8/23-8/31
SERT, Cagri (University of Warwick « 4 ¥V X) 9/1-9/30

Yongnam Lee (KAIST - &) 9/4-9/13

Frank Loray (CNRS and Université de Rennes I+ 75 > X) 9/6-9/11

OLEKSII KULYK (Wroctaw University of Science and Technology * R—2 > F) 9/10-9/19
Troy William Petitt (Politecnico di Milano + 4 21 7) 9/11-9/20

Ishan Levy (University of Copenhagen + 7> ~—2) 9/13-9/20

Xiao Fang (Chinese University of Hong Kong « H[E) 9/18-9/22

Daniel CARO (University of Caen + 7 7 > X) 9/21-10/20

Pascal Boyer (Sorbonne Paris North University « 7 5 > X) 9/25-10/14

Erik Skibsted (Aarhus University « 7> ~—2) 9/27-10/11

Patricia Goncalves (Instituto Superior Técnico + RV kA1) 9/30-10/11

Chiara Franceschini (Universita di Modena e Reggio Emilia + 4 %V 7) 9/30-10/18

Hui Gao (Southern University of Science and Technology * /&) 10/1-10/13

Veronika Ertl-Bleimhofer (Mathematical Institute of the Polish Academy of Sciences * R —
5> ¥) 10/1-12/19

Vyacheslav Futorny (Southern University of Science and Technology - H[#) 10/4-10/7
Kashuba Iryna (Southern University of Science and Technology + H[E) 10/4-10/7

Pierre Colmez (Institut de Mathématiques de Jussieu-Paris Rive Gauche/CNRS + 7 7 > X)
10/11-10/17

Jennifer Li (Department of Mathematics at Princeton University + 7 X U %) 10/13-10/25
rRE 2 E (RILRY: - HA) 10/16-10/17
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Stefano Olla (University Paris Dauphine + 7 2 > X) 10/18-11/30

Richard Crew (University of Florida - 7 X U 1) 10/26-11/7

Francesco Baldassarri (University of Padova « £ £V 7) 10/27-11/3

Adriano Marmora (University of Strasbourg + 7 < > X) 10/28-10/30

Gerard van der Geer (University of Amsterdam « 42 > &) 10/28-11/4

Bruno Scardua (Institute of Mathematics, Federal University of Rio de Janeiro (UFRJ) - 7
SU) 11/11-11/24

Richard Stanley (MIT and University of Miami + 7 XV %) 11/12-11/18

Eric Ossami Endo (NYU Shanghai + #1[E) 11/14-11/21

Seonwoo Kim (The Korea Institute for Advanced Study - #E) 11/17-11/21
Jungkyoung Lee (Korea Institute for Advanced Study - #[E) 11/17-11/22

Ali Baklouti (Sfax University + 72 =>7) 11/23-12/04

I 9508 (Kinki University « HZAR) 11/23-12/04

EIR K#E (Harvard - 7 X U %) 11/27-1/10

Kieu Hieu Nguyen (University of Versailles Saint-Quentin « 75 > X) 12/2-12/6

Sai Kee, Yeung (Purdue Univ. »+ 7 XV 1) 12/3-12/6

Zhuofeng He (Beijing Institute for Mathematical Sciences and Applications - HE) 12/7-
12/15

HH R (BEERY - BHA) 12/9-12/11

Michael McBreen (The Chinese University of Hong Kong Shatin, N.T., Hong Kong - H/[H)
12/10-12/22

Piotr Pstragowski (RUHCRZZBERMETHIFCRT « HA) 12/11-12/14

Laurent Stolovitch (Université Céte d’Azur and CNRS + 7 5 >~ X) 12/16-12/17

Jing Feng Lau (Singapore University of Social Sciences *+ ¥ ¥ #R—)L) 12/16-1/8
Bruno Kahn (CNRS + 75 »X) 12/16-6/15

Amy Novick-Cohen (Technion - Israel Institute of Technology *+ 4 X 7 LV) 12/17-12/18
Oleg Emanouilov (Colorado State Univ. « 7 X 1 %) 1/4-1/20

Jungkai Chen (Department of Mathematics, National Taiwan University - &%) 1/12-1/24
Xun Yu (Center for Applied Mathematics, Tianjin University - H[&#) 1/15-1/22
Guangsheng Wei (Shaanxi Normal University « F1E) 1/15-1/28

Jing Xiaohua (Chang’an University - F1E) 1/15-1/28

Haram Ko (Brown University «+ 7 XV /) 1/20-1/24

Danielle Hilhorst (Paris-Saclay University «+ 7 7 > X) 1/26-2/15

Jacek Wesolowski (Warsaw University of Technology + R—5 > F) 1/31-2/15

Christoph Schweigert (University of Hamburg « N A %) 2/9-2/23

Baptiste Morin (Institut de Mathématiques de Bordeaux « 7 > X) 2/10-2/21
Vladimir Sosnilo (University of Regensburg « FA ) 2/12-2/24

Andy Hone (University of Kent « £ ¥ 1 X) 2/14-2/22

David O’Connell (IHHRFERAMTRFEBERY: - HA) 2/17-2/21

Yikan Liu (5L#KRY: - HA) 3/4-3/7

FH —3Z (North Carolina State Univ. = 7 X U %) 3/8-3/17

Alexander A. Ivanov (Hebei Normal University -+ HE&) 3/16-3/23

Joshua Enwright (UCLA « 7 XV %) 3/17-3/21

Jin Cheng (Fudan University - #1E) 3/28-3/29
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K51

ABE Noriyuki (FR #217), 2
ADACHI Mitsuyoshi (Z3Z 7EB), 197
AIDA Shigeki (2xH %#), 1
AKATSUKA Kouki (F/%% Z#d), 230
AOYAMA Temma (Fil Xf§), 218
ARAI Hayato (Fiff BA), 198

ASAI Sota (3 IBK), 134

ASOU Kazuhiko (£ f1Z), 111
ASUKE Taro (/&8 KER), 67
AWAZU Hikaru (534 %), 173

BABA Tomoya (/&35 #1h), 187
BANDO Katsuyuki (fi3 52), 188

CHIBA Yuki (T &%), 159
CHOI Ikhan (¥ #¥#), 236

ETO Tokuhiro (7Li% %), 167

FAN Linghu (Yt #J%), 210
FUJII Amoru (B K=F), 239
FURUTA Mikio (& #M), 50

GIGA Mi-Ho (f##3£(R), 157

GIGA Yoshikazu (fFk %£—), 121
GOCHO Toru (45 fi), 112
GONGYO Yoshinori (H#2 ##i), 30
GYODA Yasuaki (7TH %), 146

HARADA Akira (JE(H B), 238
HARAKO Shuichi (¥ %), 170
HASEGAWA Ryu (B4l 37), 99
HAYASHI Shuhei (bk 1£5), 100
HIKAWA Tatsuro (k@)1 3#E8), 208
HIMEKI Yutaro (#K #iXEE), 190
HIRACHI Kengo (¥4 %), 49
HISA Kotaro (ktff sEKEE), 162
HONDA Shouhei (4% ), 53
HORA ryuya (i #75), 224
HOSHINO Mao (£ H4), 212
HOSHIYA Akitoshi (22 [51&), 240
HSU Penyuan (Ff =), 132

IKEGAWA Takashi (ith)I| F£5]), 156
IMAI Koto (%54 i#i#T), 178

IMAI Naoki (5H E$%), 70

INOUE Takuya (3E =), 199
ISHIGE Kazuhiro (G f54), 4
ISHII Shihoko (¥ EHRT), 117
ISHIKURA Hiroki (& i), 199
ISOBE Noboru (B8 {#), 174
ITAGAKI Yoshiharu (##H #F%), 230
ITAKURA Kyohei (#& #§F), 165
ITO Kei (i X), 177

ITO Kenichi (/i f£—), 68

IWAKI Kohei (FA #F), 72

KARUBE Tomohiro (¥#8 &1#), 204

KASHIWABARA Takahito (#I5iZA), 79

KATAYAMA Sho (Fib #1), 202
KATO Akishi (i %52), 80
KATSURA Toshiyuki (¥ Fl1T), 118

KAWAHIGASHI Yasuyuki (73 #&.2), 17

KAWAMATA Yujiro (JIIX HEZER), 64
KAWAZUMI Nariya (7% %), 14
KIDA Yoshikata (RH R¥), 18
KITAYAMA Takahiro (dtill &#), 82
KIYONO Kazuhiko (5% ), 111
KOBAYASHI Toshiyuki (/& £17), 20
KOHNO Toshitake (J%F #£3L), 125
KOIKE Yuta (Mt #iK), 83

KONDO Yuya (it #22), 232
KONNO Hokuto (4% 4t3}), 86
KOSUGE Ryotaro (/& Z2KH), 180
KURODA Naoki (FH &), 231

LIU PEIJIANG (V2 — =Y %), 196

MAEGAWA Takumi (Fi/Il #iif), 213
MASAMURA Yuto (BiFf &%), 225
MASE Takafumi (F#f 5¢5), 114
MASUDA Hiroki (M 3A%), 54
MASUZAWA Kaito (BH% #3}), 226
MATSUDA Koji (KM %), 190
MATSUI Chihiro (fAHF&), 101
Matsumoto Kojiro (faZk 2 _HR), 226
MATSUO Atsushi (K2 J&), 105
MIEDA Yoichi (=% #—), 105
MIKAMI Yutaro (ZMREAER), 215
MITAKE Hiroyoshi (=17 X&), 107
MIYAMOTO Yasuhito (54 %\), 57
MIYAUCHI Shunsuke (%A %), 241
MORI Michiya (7 jiith), 137
Mukohara Miho ([AlJE #if), 191
MULLER Joseph (2 2L — Ya¥7), 155
MURAKAMI Kota (| %K), 151
MURAKAMI Sogo (A |- I#E), 216
MURATA Haruto (FfH #A), 243
MURATA Noboru (F1H &), 126

NAKAE Yusuke (7L #7), 223
NAKAGAWA Junichi (FFJI[7E—), 170
NAKAJIMA Sachiko (18 Z5¥), 160
NAKAMURA Haruka (FF#3E), 237
NAKAURA Koitaro (i ##KHR), 236
NATORI Masaki (% #4), 185

OGUISO Keiji (/MRE %K), 10
OIKAWA Mizuki (&JI| i), 145
OKA Yusuke (Ff #7R), 201
ONUKI Hirotaka (K& #5&), 200
OOE Ryosuke (KIL 52i#i#), 219
OSHIMA Yoshiki (K& i), 77

PEVZNER Michael (< 7¥%/L I TL), 139

SAITO Norikazu (% &—), 32
SAITO Shunya (Z5/E Wth), 147
SAITO Takeshi (7 %), 31

SAITO Yuta (F5# BK), 182

SAKAI Hidetaka (I Fk%), 88
SAKAI Hiroshi (& #i52), 35
SAKASAI Takuya (#i} 1), 90
SASADA Makiko (&4 H #&7F), 37
SASAKI Yuya (fE4 K 1&%), 183
SASAYA Kohei (8% ), 149
SATO Futaba (£ 57213), 232
SEKIGUCHI Hideko (B0 #7F), 94
SHIHO Atsushi (GE® %), 41
SHIMOMURA Akihiro (T4 BE), 91
SHIMOYAMA Sho (Rl #), 220
SHIOTANI Takaaki ($i& K#), 206
SHIRAISHI Junichi (A #—), 92
SUGIMOTO Yutaro (¥4 #&KE8), 207
SUZUKI Takumi ($3K 1hifF), 158
SUZUKI Yusuke ($iAR#11), 233

TABUCHI Susumu (H# i), 235
TAHO Masaki (2% HEfi), 222
TAKADA Ryo (#&H 1), 96
TAKADA Yuta (& %), 150
TAKAGI Shunsuke (FiA 21#), 44



TAKANASHI Yugo (%! &E), 185
TAKASHIMA Katsuyuki (& m3), 142
TAKAYAMA Shigeharu (il 75%1%), 45
TAKEMURA Haruki (fT# %7%), 221
TAKUMA Okura (K& {HE), 231
TANAKA Yuichiro (H* #—E5), 113
TANAKA, Hiromu (H# ), 98
TANIGUCHI Toyo (&M Hi#), 233
TSUBOUCHI Shuntaro (FE £AER), 135
TSUJI Takeshi (it /), 47

UEDA Kazushi (#8H —f), 75
UEDA Kento (fH f{#A\), 166

WANG Peiduo (F 1fig#), 179
WATANABE Takato (J2 #A), 244
WATANABE Takumi (J IF), 228
WILLOX Ralph (7 48y 22 S17), 7

XIAO Dongyuan (#4%#), 153

YAMAMOTO Hirofumi (lU7A #5#), 217
YAMAMOTO, Masahiro (ILA& &), 128
YANAGIDA Eiji (BIH %), 127
YOKOYAMA Satoshi (f1l Hg), 172
YOSHIDA Junichiro (FH 7E—HE), 218
YOSHIDA Nakahiro (ZH L), 60
YOSHINO Taro (% AHf), 109, 195
YOSHIOKA Leo (Eff #¥%#), 193

ZHANG Xinyao (Fa3 v ¥ ¥ %), 223
ZHU Haozhe (& %), 184

X RA, 1
#Hil KJE, 218
FE #Fid, 230
B BRK, 134
2B KER, 67
WA R, 111
WHE T, 197
FRIER #2147, 2
JiH B, 198
K, 173
Il FERE], 156
A EBERT, 117
aE gk, 199
FiZE fi5h, 4
TEER R, 174
e 47&, 230
W& #5F, 165
ik =X, 177
ik fE—, 68
HE ik, 199
S WIEE, 178
S EH, 70
BEAR BE, 72
VARV IR IGNLT T
fH —f, 75
HHH A, 166
1L 187, 167
Il Sk, 145
F JiligE, 179
KL 528, 219
KE HHE, 231
KE i, 77
KE Hw, 200
i BR, 201
IRE BR, 10
RSN, 79
il #, 202
¥ FIfT, 118
JniE s, 80
BRE K48, 204
T BR, 14

TR &2, 17
JIX HEZER, 64
deill &, 82
RHE BRF, 18
HEF M, 111
BISEMR, 157
Bk €, 121
1TH RS, 146
A B, 231
/N #K, 83
W 8L, 125
INE SERHA, 180
/INFR 81T, 20
TR KR, 232
458 Je=k, 86
W, 112
WEZE  E#H, 30
i 5, 32
TERE A th, 147
ik %%, 31

TERE BOK, 182
T FHhE, 88
B+ R, 35
Wi Al 90
R &K, 183
4 M T, 37
R R, 149
EfE 37213, 232
A K&, 206
BH E, 41

TR AT, 91
T A, 220
ZHU Haozhe, 184
#F AR, 132
XIAO Dongyuan, 153
HA H—, 92
AR SEKHR, 207
AR $hifE, 158
SR, 233
BEO BT, 94
AR R, 44
s S, 142
mHE T, 96
A, 150
A IKE, 185
il g, 45
R B, 221
HH 2, 98

FHH JE—ER, 113
A HE, 233
i i, 235
ZH FER, 222
TIE K=, 159
CHOI Ikhan, 236
Favy ryvA, 223
it M, 47

FEN KER, 135
ARl BEOKER, 236
UL BT, 223
HIE—, 170
s XHF, 160
FRRE, 237
R HEAE, 185
EANl 5z, 99

W AEFE, 100
FF FH—, 170
JEH B, 238
B35 B, 187
MR 72, 188
i) 1| ZEE, 208
Heffe SERER, 162
BEAR $HAHR, 190
b (#E, 49
FAN Linghu, 210
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e K51, 239
HH R, 50
RI¥AFN T HTI, 139
B "4, 212
2R &, 240

i #E9R, 224

A% 1EF, 53
HiJll $hiE, 213
Bk 18%%, 225
W =), 226
W A%, 54
FEIME 5250, 114
KIHF=, 101
HE JE, 105

KA JEE, 190
WA HE, 226
=8 ¥, 105
ZAEORER, 215
=Fr K%, 107
BN B, 241
BAR KN, 5T
fAlE AR, 191
Wk WK, 151
b BeAE, 216
KHE F, 126

WH #EA, 243

# it 137

WIE %) 127
A #2117
Ak B, 128
B i, 172
#HM W, 193
HH E—H, 218
FHHE AL, 60
=¥ KHR, 195
HEF KL, 109
Va— R=Tr YV, 196
T8 MON, 244
5 IE, 228
32— Ya¥7, 155
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