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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
2023.1.1~2023.12.31

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,
2023.

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. {BARIEREEENHRS

Individual Research Activity Reports

#I% (Professors)

2H & (AIDA Shigeki)
A. THRFE

SEEOMENBILLFOEY TH 5,

(1) BSAELAFRARFIHZ & A7 RDE OIS
P OHERM 72X (SDE) 1. S OBIE
MBEDAIEET 2~ ra7Mosk s T, BE
DOREFICHKFT 2 A LTEMbEhT
Wb, A VEREND ST 5T v RERLE
HRr T2~ 7 BRO KSR S 2
Kb ZD X5 ARACHEST Z L 2FRETH 5
L. JoH EEEZ, #@EORKME - R/MEIKTT
T2HERB DI T RAET B, 7 78R TEE
B X1 245K (=RDE) 13, £ I~vLF o —
NEBRS L WERBBEICN L TERS NI EH
B AR H, IO FE BRI D
BREE&D 2 TOWRIZ. FHED SDE 2 I3E
"h. RERR#ENDH 2 Z e PHLNTWS, fi
z13. FAEH O KSEE RDE 8 X T 2016 25
B OIS (FL 7Y v ) T ROGFEITE
50, —EMEERTDIIRHETH 2 Z e 255
Tz, EHBOHEDK. 22D 1 ZtD
AThhiE, K48 RDE Off0—EMIIRE 3
(Gubinelli, etal.2019) 232 XTDHEF. —EME
DAL LR W (Gassiat, 2021) 2352 540720
LTW5, SEEE, MORHEICMZ, 2077
V&) EHli R 5 2. RO RHBEIR G LT
R— NEHEMPBLTZ I REERLE, IO
3. Journal of Theoretical Probability (27 7
7 PSR TETH %,

(2) ay 7 ) —HLEovriEd I i A%
MO LD T 1 V27 LEEREFED Witten 7 7
F 7 Y DARY FILOWHEEB DG
V=< YEREKLEDT 7T ZEAETEE 3
Bt/ (N> 0) TEZBEVIEDINT S
v VEB ORI E BRI Z e M dy v E
DB ZenHD, ERICENETR-1+55

MEDH 2, 22T, By) =3 fi [3(t)]dt &
ADIINF—FHTHS, ZOZtiE. LD
NRADKEEIIEROHE R THITE, E Y
ViEDEINT R A ED®— AR B 7
. ZOMECHE L TNFRRIRBIERER (74 Y
7 VIER O RIERZR, BBICEM 3 2 Witten
FTI TV RZED) —Ly DARY MVES
o(=A"1Ly) @ X — oo DGR (U BLGER 12 4H
T 2) BT BEFHUHIRICE T E Oy
7 UTHRE S AL, OEFAMIRE T D 2
R MLVTREIND Z e HffEN 2, 2ok
WFAFIRE D 2R 27 M VEED (N1 ED 57
%) RHERARZ P LZ2ELOM, ARXITOS
B RELBRDZETH D, SEEX, a7
MY B EDOARREB DD 2 EHREHTO (H D
TAVZLERADPLEES) 74V 7 LEREMH
D =ALL)W T R EERAEREF O ARE 1R
RZ MVOEFE (ZHIVL B TH/NILES Z
EHMTE D) RBRW - #PH THAR X 2 MR 2E )
PEOND 2R LTz, FEFHD#IZ 2 DI,
K7V v U EMBY AL 7 7% e NGS #F
fifi, $EEAEDICBET 25 TS RADHTETDH %, &F
X CTH 2,

(1) Study on rough differential equations
containing path-dependent bounded variation
terms:

In Itd’s calculus, path-dependent stochastic dif-
ferential equations as well as Markovian SDE
are well studied. The path-dependent SDEs
contains important examples such as reflected
SDEs and stochastic processes which depends
on past maximum and minimum. In contrast
with It6’s SDEs, it is known that the study
of rough differential equations containing path-

dependent terms is difficult. For example, we



can see this difficulty in my paper (SPA 2015)
and my related preprints. In fact, I proved
the existence of solutions but the uniqueness
After that, the
uniqueness of reflected RDEs in 1-dimension
(2019) but an

example for which the uniqueness fails in mul-

was left an open problem.
was proved by Gubinelli etal.

tidimensional case was given by Gassiat (2021).
In this year, I gave an apriori estimate of solu-
tions of RDE which contains path-dependent
bounded variation terms. This paper is ac-
cepted for publication in Journal of Theoretical
Probability.

(2) Study of asymptotic behavior of lowlying
Dirichlet eigenvalues of Witten Laplacians on
domains in pinned path groups:

Pinned Brownian motion measure on pinned
path space over a Riemannian manifold de-
fined by the heat semigroup e'*/?* (A > 0)
is sometimes formally written as Zye 2 dxy,
where E(y) = %fol |(t)|?dt is the energy of
the path . Hence the generator —L) of a
Dirichlet form defined under the measure can
be seen as an Witten Laplacian acting on func-
tions formally. If the fixed end point of the
path is not a conjugate point of the starting
point, then F is a Morse function on the pinned
path space. Hence one may expect the asymp-
totic behavior of the spectral set o(—A"1Ly)
as A — oo can be determined by the spectrum
of approximate harmonic oscillators which are
defined by the hessian of E at the geodeiscs.
Note that the spectral set of the approximate
harmonic oscillators contain essential spectrum
differently from finite dimensional problems.
We also note that the set of esstential spec-
trum consits of isolated points. We proved
that, except the neighborhood of essential spec-
trum of the approximate harmonic oscillators,
such kind of expected asymptotics of the spec-
tral set o(—A"1Ly) for —L, with the Dirich-
let boundary condition on bounded domain in

pinned path group over compact Lie groups.

The key of the proof is a log-Sobolev inequality

with a potential function, NGS bound, Laplace
method. We are preparing the detailed manu-

script.
B. FE&KX
1. S. Aida and N. Naganuma,

analysis for approximations to one-

“Error

dimensional SDEs via the perturbation
method”, Osaka J. Math. 57 (2020), no.
2, 381-424.

C. MEEFER
1. Asymptotics of lowlying Dirichlet eigen-

values of Witten Laplacians on domains
in pinned path groups, “Stochastic Anal-
ysis”, SUERR AR AT A FER, 2023 4,
11 A6 H~9H.

2. An approach to asymptotic error distri-
butions of rough differential equations,
“Stochastic analysis”, EPFL, 7 —% > X,
A4 A, 20234, 8 H7H~18 H.

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

4. An approach to asymptotic error distri-
butions of rough differential equations,
“Stochastic analysis and applications,
Open Japanese-German conference”, 3
2 VAR— FAWY 20224 9 H 19 H~
23 H.

5. On a certain class of path-dependent
stochastic differential equations,
“Japanese-German Open conference on
stochastic analysis 2019, f& k2%, 2019
9 AH.

6. On a certain class of path-dependent
stochastic differential equations,

“New Directions in Stochastic Analysis:
Rough Paths, SPDEs and Related Top-
ics”, LY ¥, KA, 2019 F 3 A.

D. %%

1. FERHEET I ERZ2R, fERERL, 0, <~ v
a7 HEH7 ¥ DRER G D EREHIHB L UOv



R— T OEHREA T 7. (BE
FEG S BARAER 4 AT BR)

2. HERE % I A R—ZHESHOEY 2L
R— ZFDHICIED VI TR O EERE (I
S, SR & & o T IR 0 #E i, KEK
DR A RS R E R e & o0 A RR E I
DRI EAT - 7=, (3 FEAEMNT %)

3. FERMRAT: - HERHEE XA v VF ¥
7= VT B HERIED & 2R D W
ERW o A DI IOV THREL .
(BORREBT - 4 A HIEHER)

E. &+ - ftams

1. REE L) il i A (UEDA Kento):
Error distribution for one-dimensional
stochastic differential equation driven by
fractional Brownian motion.

2. (f&+t) T3 B°F (CHIBA Yohei): HEHRM
25K D path-by-path uniqueness {22
W

F. 0PAMfFZEs — B 2

1. ASPM fREZBRHEZER

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

3. Journal of Mathematical Sciences, the
University of Tokyo DfFEZ=E

4. Stochastic Processes and their Applica-

tions (Elsevier) @ asscociated editor

FIE8 %247 (ABE Noriyuki)

A. WS

RO RIGROMAZIToTVWE. SHEEII
Soergel MAIINEE DG ERRIZEE§ 25217 - 7=,
IERREL D 1K b o iR #E D AR 70 BERY R B D 45
FEiZ Hecke 1B & MEE N % Hecke BRD B Z i
o X 5. FIELLET Soergel MRIINEE % 5 - 7=
Hecke O E 5 2, £ H2 oRRRGE
WCZ ORREIRR L7z, SFEEIR Z OMRE —i
DRI Soergel HHIIIEE DG EITHRR L 7.

I am studying representation theory of reduc-

tive groups. This year, I studied the singu-
lar version of Soergel bimodules. The charac-
ters of algebraic irreducible representations of
reductive groups over a field of positive char-
acteristic are described using the categorifica-
tion of a Hecke algebra, called the Hecke cate-
gory. I previously provided a construction of
the Hecke category using Soergel bimodules,
and extended this construction for the Hecke
category which is singular from one-side. This

year, I extended this construction to the case

of general singular Soergel bimodules.

B. FEKam X
1. N. Abe: “A homomorphism be-
tween Bott-Samelson bimodules”,
Nagoya Mathematical Journal,
DOI:10.1017/nmj.2023.38.
2. N. Abe and F. Herzig: “On the irre-

ducibility of p-adic Banach principal se-
ries of p-adic GL3”, to appear in Viet-
nam Journal of Mathematics (special is-
sue dedicated to Pham Huu Tiep’s 60th
birthday), arXiv:2303.13289.

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

- 753.
4. N. Abe: “A Hecke action on G1T-
modules”, J. Inst. Math. Jussieu,

DOI:10.1017/S1474748023000130.

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

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

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

8. N. Abe: “Parabolic inductions for pro-p-
Iwahori Hecke algebras”, Adv. Math. 355
(2019), 106776, 63 pp.

9. N. Abe: “A comparison between pro-p-

“Extension between simple



10.

Iwahori Hecke modules and mod p repre-
sentations”, Algebra Number Theory 13
(2019), no. 8, 1959-1981.

N. Abe: “Involutions on pro-p-Iwahori
Hecke algebras”, Represent. Theory 23
(2019), 57-87.

C. HEEFER

1.

10.

Irreducibility of p-adic Banach principal
series, 2023 NTU-UTokyo Joint confer-
ence, National Taiwan University, 2023

£ 12 H 8 H.

. Realizations of Hecke categories, LMS

Bath symposium on Geometric and Cat-
egorical Representation theory, »Y— 2K

%, 2023 f£ 8 A 8 H.

. p it Banach ERIIFRH OB OWT,

RIMS f£[FBFE (B TR E 20
BT BI2RaDER |, ZEK
22023 4£ 6 A 21 H.

. Irreducibility of p-adic Banach prin-

cipal series representations, Séminaire
Groupes Réductifs et Formes Automor-
phes, Jussieu, 2023 £ 3 A 23 H.

. Soergel bimodules and homomorphism

between Bott-Samelson bimodules, Rep-
resentation theory and geometry of loop
spaces, 2SSV « ¥ 7 LK%, 2023 £ 1 H
10 H.

. Bott-Samelson i {fl] il # o fi§ o % [/ 24

2021 EERBMS ORI VL, AV T4
>, 2021 4 11 A 19 H.

. A Hecke action on G1T-moodules, Con-

ference on vertex algebras and related
topics, TU Darmstadt BE 04> 71 >,
202149 A 21 H.

. On Soergel bimodules, London Algebra

Colloquium, * > 74 >, 2020 4 4 A 1
H.

. On Soergel bimodules, B KPRIE L 2

F—, AT 4,2020% 6 H5H

On Soergel bimodules, % 15 [EI{R#L - fi#
Br - Bi¥t 3+ —, BIRERY, 2020 4F
2 H 14 H.

11. On Soergel bimodules, Geometry and
representation theory, Institut Henri
Poincaré, Paris, France, 2020 % 1 H
31 H.

12. On Soergel bimodules, Arithmetic Ge-
ometry and Representation Theory, &L,
2019 12 A 16 H.

13. A Hecke action on G17T-modules, Modu-
lar Representation Theory, Clay Mathe-
matics Institute, Oxford, 2019 £ 10 A 3
H.

14. On Soergel bimodules, 2019 £ RIMS
HEE (KR TREGE £ DA
otk | FEKY, 2019 4F 7 A 11 H.

D. i

L. WIERE 3 F—VERL b O FERE I O
W, 77— 7R TORERE %2
1oz, (BEZTRTHAZRAZ )

2. KBaw - B XG @ BB REBIN %R
BiEmicB s 2R e T o 7. BERRILCH
T REAHIE, EMAEDE D Hecke B D
KERRG ¥ 72 % ¥ 5 Riche-Williamson
AR, F B e BERRBR 2 SO %
Donkin FAUCE T 2 Fah DR &2 it
HHL 7z, (BORKFPE - 4 SFA LM SR)

3. BOBMRECE - MY - Bam o REGRICE S
5 ANMR e ZOHEE 21To 2. (&S
B RS 2R )

H. NSO Y X —
o Guy Henniart, FH{THE, BIEERARERIGE
FXVI 2HY U7

#H B8R (ARAI Toshiyasu)

A. THFEE

& F7 %0 = o IERIBIE g @ & % 25 1% 7
WOP(g) & MEEDOEFNES X 1TH LT g(X)
HEF) WS FETH Y, ERIF ¢ OHLD
T2 ED Z DFEHGRFR S AR 2 T L A S
T, Zho ofiRiE, BICEEHmATHE X
DEEHIT & - 72 Comprehension Axiom 72 ¥ &
WOP(g) DHFETHZ e B@ELTHELATY



Jo. 22T —#%iz ACAy ETIX, WOP(g) D
FHERAVIE B EHIBI% g DB/ Ehs g'(0) &
FELWZeZmLL. GEHO#IX, Btk
HOHEDALERMHT 2 2, RUEZDIEDAAL
D, g(X) KB % g-HOMAATTREN: 2 F vz
WERICH 5.

ZoHI, 2 FEEmEE A O —E SBL TOA v b
HEE, HROFEHK % Gentzen-Takeuti il fi#
MrLTxRL7%Z. SBL ®% v FHEZER, 2 BEM
AI—CA+BI®D, 2 WVEFAU Z & Z0FHRE
EATREIEF B D% AR KPi @ 1-consistency &
FETH 5.

=2 HIZ, D. Fernandez-Duque, S. Wainer, A.
Weiermann & 3£[6T, ATRy 2> 5 &%
Goodstein F DRk e LTHZ 7.

o H, IHFBEROE ., 77 7 2 HRL 7.
FERHGR D HEETEHIH D figd b & &, NEFFEUENT & L
Tl& }-Comprehension Axioms & T L 7-.

AOHIZ, first-order formulas % reflect 3 % £
A DN Bfdt 2 5 2 7.

A2 HIZ, Li-formula TLEETE 720 max-
imal distinguished set % FH\ T, IHF& KR
ORBEZAH L. 2O B, -CA +
I} —-CAo T b X N, ZEFEIARIL stable
ordinal & —2FOEEH KPL" + (M <5, V) @
IEFFESRT DT D DB DTH 5.

toHIW, ROHTITo BB DM L L
THEEGH KPI™ + (M <x, V) DIEFEEN %
To7-.

ADHEIC, BIEEE N 122\ T, X y-Collection
ZRORGMOIEF RGN 21T o7z, DX DHEE
BREELOERRTDH .

The well ordering principle WOP(g) for a nor-
mal function g on ordinals states that whenever
a well order X is given, g(X) is also a well
order. Its proof-theoretic strength is known
to depend on the normal functions g. Proofs
of these facts were obtained by showing that
WOP(g) is equivalent to a Comprehension Ax-
iom, whose strength has been determined. We
show in general that the proof-theoretic or-
dinal of WOP(g) over ACAy is equal to the

least fixed point g’(0) of the normal function

g. The key in our proof lies in an extraction
of an embedding from derivations of the well-
foundedness, and of an extendability of embed-
dings through an indiscernibility of g-terms in
g(X).

Second, we show a cut-elimination theorem for
a subsystem SBL of second order logic calcu-
lus through an analysis of finite proof figures
a la Gentzen-Takeuti. The theorem for SBL is
equivalent to the 1-consistency of the second-
order arithmetic AJ—CA + BI, or equivalently
of the set theory KPi for recursively inaccessible
ordinals.

Third, we jointly with D. Fernandez-Duque, S.
Wainer, A. Weiermann, give an independent
proposition from ATR, which is an extension
of Goodstein sequences.

Fourth, we complete a monograph on ordinal
analysis. In the monograph, we expound rudi-
ments of proof theory, and ordinal analysis up
to I1}-Comprehension Axioms.

Fifth, we give an ordinal analysis of first-order
reflection.

Sixth, we prove the wellfoundedness of a nota-
tion system of ordinals by means of the max-
imal distinguished set, which is Yi-definable.
The proof is formalizable in ¥;'—CA +
I3 —-CAy, while the notation system is de-
signed for an ordinal analysis of a set theory
KP{™+ (M <5, V) with a single stable ordinal.
Seventh and eighth, we give an ordinal analysis
of a set theory KP{" + (M <y, V), and one of
a set theory KPw + (IIy—Collection) for each

positive integer N.

B. FEKam X
1. T. Arai: “Proof-theoretic strengths of
the well ordering principles”, Arch.
Math. Logic 59 (2020), 257-275.
2. T. Arai, D. Ferndandez-Duque, S. Wainer
and A. Weiermann: “Predicatively un-
provable termination of the Ackerman-
nian Goodstein process”, Proc. Amer.

Math. Soc. 148 (2020), 3567-3582.
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T. Arai: “Cut-elimination for SBL”, in
The Legacy of Kurt Schiitte, ed. by R.
Kahle and M. Rathjen, Springer (2020),
pp. 265-298.

. T. Arai: “Ordinal Analysis with an In-

troduction to Proof Theory”, Springer
2020 £ 9 H

. T. Arai: “A simplified ordinal analysis of

first-order reflection”; Jour. Symb. Logic
85 (2020) 1163-1185.

R - RA LR SEARRC, UK

HiRz 2021 4 4 A

. T. Arai, S. Wainer and A. Weier-

mann: “Goodstein sequences based on
a parametrized Ackermann-Péter func-
tion", Bull. Symb. Logic 27 (2021) 168
186.

. T. Arai: “Wellfoundedness proof with

the maximal distinguished set”, Arch.
Math. Logic 62 (2023) 333-357

. T. Arai, An ordinal analysis of a single

stable ordinal, submitted.
T. Arai, An ordinal analysis of IIy-

collection, submitted.
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1.

Some results in proof theory, Logic Col-
loquium 2019, Praha, Czech. Aug. 2019.

. Mahlo classes for first-order reflections,

Workshop on Proof Theory, Modal Logic
and Reflection Principles (WORMSHOP
2019), Universitat de Barcelona, Spain.
Nov. 2019.

CEFEBENT 2 2TV, GEH e EHR O

W ICH, B R EEEREATRFSET, 2021
12 A

. Lectures on Ordinal Analysis, a mini-

course in Department of Mathematics,
Ghent University, Belgium, 14 Mar.-25
Mar. 2023.

. B

1.

BRI - A XD: SEHG O w5
B 1 HERmEICB Y 2 - S5 -

A - TERBIRZEA LT, SRR IE
LESZERLL. £hhrs 1 EmETD
AEHR ¥ 2z X B EERATTREE % sequent
calculus IC X > TEEL T, 1 FEFmE D
2% % sequent calculus T® proof search
WXoTRLE DWThy MEREMZ
BARTH S, ZDJSHE LT Herbrand @
EFZR L. & 51T Mints 12 & 2 IEHE
EHERLT, Z0h s 1 BEEM O E
MDD Ze R, (BOHEKR¥R - 4
AR

2. BUEEBTU XA, BEARESE . 7 X A b, 0
FHEURE, “BEEETE R BRI, K. Kunen,
“Set Theory", A. S. Troelstra and H.
Schwichtenberg, “Basic Proof Theory”,
J. Lambek and P. J. Scott, “Introduc-
tion ot Higher Order Categorical Logic”,
(EEEBEER) 4 4842

3. FHERE I AR T 28O Kl
LT, FammBmaIBEE, Loz —iEme
HIFRIBIR E O F i, 7 v —F DIEIE,
Fa—V R RN, TRET a
77 o, GHRANATRENE, AT RENE, Rifl
FHEE, 77X P & NP, NP-s2e2ltiy
ZE LTz, (HEEEREAR 3 44)

4. BHEEHY  FHRCHET 2B onS e
LT, (REMEIFREN) A— b= by,
ERIEEE, (ERIERE, SR B #1507 & SR
HHERE, TyyaXvryt—r~< by,
pumping lemma 72 ¥ 2 U7z, (HER
B E BAREERE 3 42

BE M54 (ISHIGE Kazuhiro)
A. BIFEREE

1. R. Laister X (West of England Univ.), tff
FEREPR (RALK), RIS IK (F#R) & o3t
FAFFE L LT, B, 15 R80NE Dk 4 72 IFIEIH
% b O REN T3 2 RY Lol
BRI E DR R AT AT DI AL 3 B 72 DI BT
WIFABEL D B b VR % dilation-criticality
EVWHMEEZHEAT LI L ICE o TREL .

2. FRMmAER CGRALKR), NI B (REKR) &
iz, BFVRRE TR O AT I O W THgE &



1To7. AW TIE, R 47z uniformly local
weak Zygmund ZEHZEA TS5 Z 12Xk o T, Al
fECd %7 DR TS BMRETE 2
5 Z IR L.

3. MM W R R o i o MR
B % Prékopa—Leindler @ FFX S Borell-
Brascamp-Leib O R EXBESGER, ZFLEK
BHREROBEMRE L RolnL iz abE %
ZeitkoTiELNB Z %, Q. Liu K (OIST),
P. Salani I (Univ. of Florence) & O3 &
L TRL7. F7z, Prékopa—Leindler DAREHAH
Fe 255052 EX0RT—BElE
HZER AW THIZE L 7-.

4. EERSK (BR), EAERK GRRE
HM2) 3z, V=< ZHK L TO Dirichlet
heat flow 1 & 2 fRO MELRFRNC DWW THSE %
TV, &2 MMHE2 D 2 M1EE D Dirichlet heat
flow IZ X > TIREFEEN D 51X, ZDMEBICE
I} % sectional curvature XTEHEFEMICETH S Z
LRl

1. As a joint work with R. Laister (West of
England Univ.), Kotaro Hisa (Tohoku Univer-
sity), and Yohei Fujishima (Shizuoka Univer-
sity), we studied the local-in-time solvability of
the Cauchy problem on RY for fractional semi-
linear heat equations with various nonlinearity.
We introduce a notion of dilation-criticality,
and identified the strongest singularity of the
initial function for local-in-time solvability.

2. As a joint work with Norihisa Ioku (Tohoku
University) and Tatsuki Kawakami (Ryukoku
University), we studied the solvability of the
critical fractional semilinear heat equation. In
this study we introduce a uniformly local weak
modified Zygmund space, and gave a simple
sufficient condition for the solvability.

3. Prékopa—Leindler’s inquality and Borell-
Brascamp—Leib’s inequality appear in the
study of concavity of solutions of elliptic and
parabolic equations. We proved that these in-
equalities are obtained by concavity properties
of solutions to the heat equation and the porous

medium equation and their asymptotic behav-

ior, as a joint work with Q. Liu (OIST) and P.
Salani (University of Florence). Furthermore,
we apply the backward uniqueness theorem of
the heat equation to study the equality condi-
tion of Prékopa—Leindler’s inquality.

4. As a joint work with A. Takatsu (Tokyo
Metropolitan Univ.) and H. Tokunaga (Univ.
of Tokyo, M2), we studied the preservation of
concavity properties by the Dirichlet heat flow
on a Riemannian manifold. We proved that,
if some concavity property is preserved by the
Dirichlet heat flow in a convex domain, then
the sectional curvature is identically zero in the
convex domain.

B. FE&E

1. Y. Fujishima, K. Hisa, K. Ishige and R.
Laister : “Solvability of a class of frac-
tional superlinear parabolic equations”,
J. Evol. Equ. 23 (2023), Paper No. 4, 38
pp-

2. G. Akagi, K. Ishige and R. Sato : “Gen-
eral framework to construct local-energy
solutions of nonlinear diffusion equations
for growing initial data”, J. Funct. Anal.
284 (2023), Paper No. 109891, 86 pp.

3. M. Fila, K. Ishige and T. Kawakami :
“Solvability of the heat equation on a
half-space with a dynamical boundary
condition and unbounded initial data”,
Z. Angew. Math. Phys. 74 (2023), Paper
No. 143.

4. K. Ishige, S. Okabe and T. Sato : “Exis-
tence of non-minimal solutions to an in-
homogeneous elliptic equation with su-
percritical nonlinearity”, Adv. Nonlinear
Stud. 23 (2023), Paper No. 20220073, 29
pp-

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

6. K. Ishige, P. Salani and A. Takatsu: “Hi-

erarchy of deformations in concavity”,
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Inf. Geom. 7 (2023), 251-269.

. K. Ishige and T. Kawakami : “Refined

asymptotic expansions of solutions to
fractional diffusion equations”, to appear

in J. Dynam. Differential Equations.

. Y. Fujishima, K. Hisa, K. Ishige and R.

Laister : “Local solvability and dilation-
critical singularities of supercritical frac-
tional heat equations”, to appear in J.
Math. Pures Appl.

. K. Ishige, P. Salani and A. Takatsu :

“Characterization of F-concavity pre-
served by the Dirichlet heat flow”, to ap-
pear in Trans. Amer. Math. Soc.

K. Ishige and S. Katayama, “Supercrit-
ical Hénon type equation with a forcing

term”, to appear in Adv. Nonlinear Anal.

C. HEgER

1.

Characterization of F-concavity pre-
served by the Dirichlet heat flow,
ICTAM2023 Minisymposium “Nonlinear
PDEs and related diffusion phenomena",
202348 A.

. Characterization of F-concavity pre-

served by the Dirichlet heat flow, Anal-
ysis Seminar, Academia Sinica, Taiwan
(online), 2023 £ 9 A.

. Characterization of F-concavity pre-

served by the Dirichlet heat flow, Euro-
Japanese Conference on Nonlinear Dif-
fusions, ICMAT-UAM, Spain, 2023 4F
10 H.

. Eventual F-concavity by the heat flow,

Critical Phenomena in Nonlinear Partial
Differential Equations, Harmonic Analy-
sis, and Functional Inequalities, fili5 [E

tr&—, 2023 F 11 A.

. Existence of solutions to a fractional

semilinear heat equation in uniformly lo-
cal weak Zygmund type spaces, Work-
shop on Recent Developments in Evo-
lutionary Equations and Related Top-

ics, National Taiwan University, Taiwan,

2023 % 11 H.

. Existence of solutions to a fractional

semilinear heat equation in uniformly lo-
cal weak Zygmund type spaces, /a2~
R RT3 2 IERIMER R 2D
JE, FeARIAR — LV RRRE, 2024 FE 1 A,

D. #Ex%

1.

EIT TN — 7 D AFTER 21T -
7o (FEREIARE - S BARIER)

. ERRRTEEE 1L — Z R OB 21T -

7o (PAEERIIEME - MG BARRIERE

B L (B - BIBENIRE) (8

HAL - iR B R o B o Mz oW T H#
%%’T‘TO 71:20

SRR (SRR - TR | K

B R G RRR DB MBI O OWTHEL
'fjd") f:o

E. &t - LG

1.

(FRFE L) FEN2RKES (TSUBOUCHI
Shuntaro): A regularity theory for per-
turbed singular elliptic and parabolic

equations

. (fBL) fskiEH: (TOKUNAGA Haruto):

IRIC & B MR RN DWW T

. (Bt) HHFER (YOSHIDA Takanobu):

PRIEBT R OBOFEICOWVWT

F. NS — 2

1.

© 0 N O Ot ok W

10.

Editor of “Journal of Mathematical Sci-
ences, The University of Tokyo"

. Editor of “Partial Differential Equations

and Applications"

. BARBSERHE

. BARBE2EEOTRRAGR I BlE TRREER

. BARBEEZEEOTRRAGR TR R

- EBOTREAGRTIITR B

. AT KR X —

. SRfENTE I -

. A —=TF A ¥ — 1 ICTAM2023 Minisympo-

ZE=

sium “Nonlinear PDEs and related diffu-
sion phenomena"
F+ — 4 F A % — : Euro-Japanese Confer-

ence on Nonlinear Diffusions, ICMAT-



UAM

11. & =47 4 ¥ — : Workshop on Recent
Developments in Evolutionary Equations
and Related Topics (NTU)

12. A =4+ A4 ¥ — 1 OIST Workshop Ge-
ometric Aspects of Partial Differential
Equations

13. A —#F A ¥ — : East Asia Workshop on

Nonlinear Evolution Equations

H. i h ooy x—
M. Murattori, P. Salani, Ki Ahm Lee, M. Zhou,
Y. Lou fi

AL & (IYAMA Osamu)

A. TSR

i, AR & £ (2404.05925) Ty d KIE Artin-
Schelter Gorenstein fX#{ A ® Cohen-Macaulay
IR 2RI, T AUIIEAHRABEE T EAR)
BRMRTHD ., HIAR (KEUTE) Gorenstein
B2 GUEERRD I FRATH S, A DV
Gorenstein 27 X —X p,, ZEAL, d=1 D5
A2, KEBUT = Cohen-Macaulay JNEE D % 5E &
WE ROTEE T 2 7o D D REE+ 53 5EH3, 1ER]
THEDH52VE Py <O0THBZ L LAETD
% Z e ZAEHL 72,

DUl 0B & DS (arXivi2209.14090) %
YR L7, KEAfTE Gorenstein B R £ HRZXIT
KE AL, RPINIRRA RS2 0W5E
ZH. R OXBT SR RE & A OERE D[R fE
o, ROFREBOREDOTHIE YL A OFHED
FEEON2 Z e ER LT,

LUAGT @ Chan, Marczinzik ¥ o 3t [ B %%
(2210.06180) # KR L 7z, FfiZ 2 FH D mixed
HHEINEF O T2 5 2 7=,

fDORFZII BT 2,

B. &KX
1. O. Iyama, Y. Kimura, Classifying sub-
categories of modules over Noetherian al-
gebras, to appear in Adv. Math.
2. O. Iyama, N. Williams, Triangulations of

prisms and preprojective algebras of type

A, to appear in Int. Math. Res. Not.

3. M. Herschend, O. Iyama, H. Minamoto,
S. Oppermann, Representation theory
of Geigle-Lenzing complete intersections,
Mem. Amer. Math. Soc. 285 (2023), no.
1412.

4. L. Demonet, O. Iyama, N. Reading, I.
Reiten, H. Thomas, Lattice theory of
torsion classes: Beyond r-tilting the-
ory. Trans. Amer. Math. Soc. Ser. B 10
(2023), 542-612.

5. O. Iyama, H. Jin, Positive Fuss-Catalan
numbers and Simple-minded systems
in negative Calabi-Yau categories, Int.
Math. Res. Not. IMRN 2023, no. 8,
6624-6647.

6. O. Iyama, R. Marczinzik, Distributive
lattices and Auslander regular algebras.
Adv. Math. 398 (2022),
108233.

7. J. Grant, O. Iyama, Higher preprojective

Paper No.

algebras, Koszul algebras and superpo-
tentials, Compos. Math. 156 (2020), no.
12, 2588-2627.

8. H. Dao, O. Iyama, R. Takahashi, M. We-
myss, Gorenstein modifications and Q-
Gorenstein rings, J. Algebraic Geom. 29
(2020), no. 4, 729-751.

9. O. Iyama, D. Yang, Quotients of trian-
gulated categories and Equivalences of
Buchweitz, Orlov and Amiot-Guo-Keller,
Amer. J. Math. 142 (2020), no. 5, 1641-
1659.

10. O. Iyama, X. Zhang,
tilting modules over the Auslander alge-
bra of K[z|/(z™), J. Math. Soc. Japan 72
(2020), no. 3, 731-764.

Classifying 7-

C. HEEFER

1. Fans in tilting theory: rank 2 case,
Representation Theory of Quivers and
Finite-Dimensional Algebras, Mathema-
tisches Forschungsinstitut Oberwolfach,

2023/02/17



10.

. Tilting theory via g-fans in real

Grothendieck groups (HEFiz&EE 2 []) |
Algebraic Lie Theory and Represen-
tation Theory 2023, M 5 T. % K%,
2023/05/14

. Singularity categories and cluster cate-

gories, Current trends in categorically
approach to algebraic and symplectic ge-
ometry 2, IPMU, 2023/06/21

. Tilting theory via g-fans in real

Grothendieck groups, MSJ-KMS Joint
Meeting 2023, Sendai International
Center, 2023/09/19

e 7o 7 e FIRE, eRAE L

KEA D7z @& R A EE, online,
2023/09/29

. Auslander-Reiten Hnfram (8 [IFEEH) |

online, 2023/10/06, 10/13, 10/27, 11/03,
11/17, 11/23, 12/15, 12/23

. Tilting theory via g-fans in real

Grothendieck groups, The 44th Japan
Symposium on Commutative Algebra,
LecTore Hayama, Japan, 2023/11/24

. Representation theory of non-

commutative  Gorenstein rings in
dimension one, Representation Theory
and Non-Commutative Geometry / AR-
TIG 3, Paderborn University, Germany,
2023/12/01

. Semistable torsion classes and canonical

decompositions in Grothendieck groups
(2 [E3%7#) , Seminar on tau-tilting-
finiteness and beyond, % & B K,
Japan, 2023/12/27

Semistable torsion classes and canonical
decompositions in Grothendieck groups,
Cluster Algebras and Its Applica-
tions, Mathematisches Forschungsinsti-
tut Oberwolfach, Germany, 2024/01/19

1.

4 KRBT 700 FE MG, Conway-
Coxeter frieze 20 58, HREDEE.
Laurent IR, AREISHE, F ZHR, g
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7 by e RZ ML, BRI quiver £
BOEREC X2 E{LZHAL 2. (B
KB - 4 FAEIEHER)

2. BOEBAEREETY | K, BUAE B R TH
B RS, BRARECATEE (BT AT ER
FEaER)

3. BT XB : gentle ¥ L Z D JEM

4. BB A © RB e 2ol (EH
REERL, 2 RS F L =N RGFHFE)

F. XAMZEs — B X

1. Mathematische Zeitschrift, =5 1 & —

2. Nagoya Mathematical Journal, T 7 4
& —

3. Annals of Representation Theory, T7 4
X —

4. Taiwanese Journal of Mathematics, =7
4 R—

5. Summer School on Cluster Algebras
2023, online, 2023/08/21-23, *—#F A
B

6. Silting in Representation Theory, Singu-
larities, and Noncommutative Geometry,
Casa Matematica Oaxaca (CMO), Mex-
ico, 2023/09/10-15, A —HF A4 ¥ —

7. McKay correspondence, Tilting the-
ory and related topics, IPMU, Japan,
2023/12/18-22, F —HF A4 ¥ —

8. Advances in Cluster Algebras 2024,
Nagoya University, Japan, 2024/03/11-
13, A—=HF A ¥ —

9. HEAHEREE I F—, A —HF A ¥ —

IZAE B (OGUISO Keiji)

A. TSR

R (20248 3A3H) gTILTI >
MILTRARLZDDIZOVWTIER B,

1. Exy bu—o AR EET 255K
HEREOMERIIAD—E L T To TS T —~
D—2TH53, ZDOED 1 DIz, Malfk 2 Xt T
3% < Ol N AZ IR TE 2Dz, 3X
T RICR 2 e HARGETH 2EMD 2V



EFIGEWGE 2R & MRDSEEC 22 D22 ?
(K. Oguiso, “Some aspects of explicit birational
geometry inspired by complex dynamics", Pro-
ceedings of ICM, Seoul 2014 (2015) 695-721)
HdHd, TOMBICRED, 7—~LHIETT 7 4
N—ffiFEhe (3L HEHETINZ S 2720)
S3RTTCAZE - YIZREKTH T, 774 N—
G ROEL Y e — 0 HORMZFE
T2HDOMEETNR, 77 AN—ZEHL LTOD
AR ZRE =D THE 2R, ZOHR
itk 5 2 720 F7. FBHEHRT 7 7 4 A=A
JEhle (BT LLBEHUME S ) 30T
HIE - YUERIKRTH - T, 774 N—2EHE
BEHEOELY buE—0HCRBZHAET S D
DORINISHEEH 2 5 2 720 WTNDHE

7 7 4 N—2E1% isotrivial TH % Z & BIEWV, &
FNTBNRTMEIC D o 7FER ENWZ B, BT
NRIAERIEDOD» > TLUFZILFFHITAZICTE
D, OEDRRESTLED ZEIRAEFLERA
TREENZ 0Tz ZDTD, (FTWEHDTD)
FRLUZ 23D LBV, #RIE. “Keiji Ogu-
iso, Fibered Calabi-Yau threefolds with rela-
tive automorphisms of positive entropy and c¢2-
contractions" (arXiv:2401.04298) 12 & ¥, ~F
L7

2. B 3 O LoECEREY -1 %H 2
Wi CM R AR o H EMETH - 2k
R AR RARE T EERZRA WS, #
BUFHATH 225, 1 OREICIFEHREN D 3
RILERERDOHIZ 52 272, WA WA REH
TELT2AMBERED I A TH D, HlX
. 1 OHTED 3RTTH T € - YU SERIKIIAR
N LB A TH 5, wANE. AHEBUADEH
whERSN S EBRIZRRA (RIH HLERS 2 h
iz 235E) O2$HCIERIGH TS 2)1H-
Silverman FAHICBLBE 2 F55 Z 2RI L 7225,
FEREENNDOWL O OMFERTHIE L L
A, BRRERED S ZDORIMTIRLHHEIC K
DZELDANDBELE S > TN 2D, [ 1
BRZRRDERDAN L. Tabb, 5
2, 3 2R S ERERORBEARIC W T, R
ZRRIA D 25T HER) B SRR 2R D 72 32 R
HORMUS2EDRIHEe 8T 5,0 ZezE
FEHEIZ L, JIIA-Silverman PG ZDFR e LTE
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{FETHYX “Keiji Oguiso, Endomorphisms of a
variety of Ueno type and Kawaguchi-Silverman
Conjecture" (arXiv:2401.04386) ICF ¥ ®, &K
L7z

1. I have shown that an abelian fibered Calabi-
Yau threefold with a positive entropy automor-
phism preserving the fibration is unique up to
isomorphisms as fibered varieties. We also give
a fairly explicit structure theorem of an ellipti-
cally fibered Calabi-Yau threefold with a pos-
itive entropy automorphism preserving the fi-
bration. These results are written in the paper
arXiv:2401.04298.

2. I have shown that the semi-group of sep-
arable surjective self morphisms of a variety
of Ueno type, over any algebraically field of
characteristic # 2, 3, coincides with the group
of automorphisms. We also give an explicit

As

applications, we confirm Kawaguchi—Silverman

description of the automorphism group.

Conjecture for automorphisms of a variety of
Ueno type, which include rationally connected
varieties without any endomorphism of degree
> 2, and some Calabi-Yau threefolds, defined
over Q. These results are written in the paper
arXiv:2401.04386.

B. FE&EGE

1. T.-C. Dinh, C. Gachet, H.-Y. Lin, K.
Oguiso, X. Yu, : “Smooth projective sur-
faces with infinitely many real forms", to
appear in Annali della Scuola Normale
Superiore di Pisa (accepted on Nov. 30,
2023), arXiv:2210.04760.

2. T.-C. Dinh, K. Oguiso, X. Yu, : “Smooth
complex projective rational surfaces with
infinitely many real forms", J. Reine
Angew. Math. 794 (2023) 267-280.

3. T.-C. Dinh, K. Oguiso, X. Yu, : “Smooth
rational projective varieties with non-
finitely generated discrete automorphism
group and infinitely many real forms",
Math. Ann. 383 (2022) 399-414.

4. T.-C. Dinh, H.-Y. Lin, K. Oguiso, D.-Q.
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1.

. K. Oguiso, D.-Q. Zhang :

. K. Oguiso, X. Yu:

Zhang, : “Zero entropy automorphisms
of compact Kéhler manifolds and dy-
namical filtrations", Geom. Funct. Anal.
32 (2022) 568-594.

“Wild au-
tomorphisms of projective varieties, the
maps which have no invariant proper
subsets", Adv. Math. 396 (2022),
108173, 25 pp.

“Minimum posi-
tive entropy of complex Enriques surface
automorphisms", Duke Math. J. 169
(2020), 3565-3606.

. K. Oguiso: “A surface in odd character-

istic with discrete and non-finitely gener-
ated automorphism group", Adv. Math.
375 (2020), 107397, 20 pp.

. V. Lazi¢, K. Oguiso, Th., Peternell: “Nef

line bundles on Calabi-Yau threefolds, I",
International Mathematics Research No-
tices (2020), 6070-6119.

. T.-C. Dinh, K. Oguiso: “A surface with

discrete and nonfinitely generated auto-
morphism group", Duke Math. J. 168
(2019) 941-966.

K. Oguiso: “Pisot units, Salem num-
bers, and higher dimensional projective
manifolds with primitive automorphisms
of positive entropy", International Math-
ematics Research Notices (2019) 1373—

1400.

C. MEaFER«

K. Oguiso, “Fibered Calabi-Yau three-
folds with relative automorphisms of
positive entropy and cy-contractions',
School and Workshop on Moduli, K-
trivial Varieties, and Related Topics, IBS
Science Culture Center, 21-23 (and 26-
29) February 2024, Daejeon, Korea.

. K. Oguiso, “The Kawaguchi-Silverman

Conjecture for endomorphisms of Ueno-
type varieties", Niigata Algebra Sympo-
sium, 6-8, December, 2023, Niigata Uni-
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. K. Oguiso,

versity, Niigata, Japan (in Japanese).
“Automorphisms of posi-
tive entropy in a projective family of
K3 surfaces", Birational Geometry and
Algebraic Dynamics in honor of the
60th birthday of Professor Keiji Oguiso,
November 27 - 1 December, 2023, Uni-
versity of Tokyo, Tokyo, Japan.

. K. Oguiso, “A few remarks on fibered

automorphisms of fibered Calabi-Yau
threefolds in the view of algebraic dy-
namics and arithmetic dynamics", IR
RECKMH > >R T 4 2023, 2023 £ 10
H 24 H-27 H, JeERE M, SRk E P
7—bhErE—,

. K. Oguiso, “The Kawaguchi-Silverman

Conjecture for endomorphisms of Ueno-
type varieties", Aspects of Algebraic Ge-
ometry, Grand Hotel San Michele in Ce-
traro, 18 — 22 September 2023, Cetraro,
Ttaly.

. K. Oguiso, “Smooth projective surfaces

of Kodaira dimension zero with non-
finitely generated automorphism group",
A Journey through Algebraic and Com-
plex Geometry (in honor of the 60th
birthday of Professor Jun-Muk Hwang),
11 September - 15 September, 2023,
Lotte Resort Buyeo, Republic of Korea.

. K. Oguiso, “Kawaguchi-Silverman Con-

jecture for endomorphisms of Ueno-type
varieties", International Workshop on
Several Complex Variables, Complex Ge-
ometry and Diophantine Geometry, in
honor of (Professor) Min Ru’s 60-th
Birthday, 14-18 August 2023, Academia

Sinica, Taipei, Taiwan.

. K. Oguiso, “Abelian Fibered or Ellip-

tically Fibered Calabi-Yau Threefolds
with Fibered Automorphism of Positive
Entropy", Modern Perspectives on Bi-
rational Geometry, 31 July - 4 August,
2023, National Center for Theoretical

Sciences, Taipei, Taiwan.



9.

10.

K. Oguiso, “Relative automorphisms of
an abelian fibered Calabi-Yau threefold
of positive entropy and an application to
real forms", Simons Foundation Confer-
ence on Higher Dimensional Geometry,
12-18, May 2023, Simons Center for Ge-
ometry and Physics, Stony Brook, USA.
K. Oguiso, “Calabi-Yau threefolds with
co-contractions - revisited", Conference
on Complex Analysis, Complex Geome-
try and Dynamics in memory of (Profes-
sor) Nessim Sibony, Orsay, France, 5-9
December 2022.

. AR

1.
2.

BRI 1 (BEE i AR SR AE)
EMioar T 4 TiBBES R —L, AR— A,
2 hF D% FEEFTHIRE

CBWSEIRRIET (S & — AL BOEREERT - 4

EA A RR) AR SR R E B e R
HEARICEES 2 990 (Abramovich-
Karu-Matsuki-Wlodarczyk @ &) % §8
Bz LT, ERFEICBIZEFE Y 7R
R B OXEARBERAIY: D Fak DO
WL OPIZDOWT, EIFE TN RIET
HN L7 BRENCIE. 185 2 REHRE
ZRARDLENEHEDEF v 7 IR
{4 (Larsen-Lunt, Mosc. Math. J. vol.
3, Bittner. Compositio Math. vol.140)
P OO, WO D IREEZRIEITIE S 2
BRI TWNERESZRI-NE 28, 5
. WO EREOFIEERES
PR RRIE TRz 5 Z ¢ (Kontsevich-
Tschinkel, Invent. Math. vol.217). &
Lok R—3IF NI LGE D KB O/
B (Totaro, JAMS vol.29, Proc.
bridge vol.161), HERIA Lo 5 KT LD
SR D 7 L S B O IER D &
Y - YUSREZHAHLZEFE Y 772
FERH (Lin-Shinder, arXiv:2207.07389, to
of Math.) 7% ¥ % figtgi

Cam-

appear in Ann.

L7
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E. &1 - Mt

1.

(B1L) Bk &% (MASAMURA Yuto):
On the indices of Calabi-Yau pairs and

the indices of good minimal pairs.

F. WA — e X

1.

One of NCTS Scholars (by the end of De-
cember 2026).

. One of the editors of J. Algebraic Geom-

etry.

. One of the editors of Taiwanese Journal

of Mathematics.

. One of the editors of J. Math. Sci. Univ.

of Tokyo.

5. AABHERHMERRERR,

6. One of the organizers of “Moduli Spaces

in Mathematics, Workshop and Confer-
ence", (4-7 April 2023, Tsinghua Univer-
sity, Online).

One of the organizers of “Recent Devel-
opments in Algebraic Geometry, Arith-
metic and Dynamics, Part II (in honor
of the 60th birthday of Professor De-
Qi Zhang)" (14 August - 1 September
2023 Institute for Mathematical Sciences
(IMS), NUS, Singapore).

. One of the organizers of “Tsinghua-

Tokyo workshop on Calabi-Yau" (Fuji
Kensyujyo, January, 15-19, 2024).

. One of the committee members of “The

3rd International Undergraduate Mathe-
matics Summer School" (Seoul National
University, 7-18 August 2023).

H. A0y 2 —

1.

2.

Curtis T. McMullen (Harvard U.), “Bil-
liards and Moduli Spaces"', Colloquium
Talk, 5 June, 2023.

Jun-Muk Hwang (Director of IBS for
Complex Geometry), “Group of sym-
metrizers of a projective hypersurface’,
One day workshop on Algebraic and
Complex Geometry, Math. Sci. U.

Tokyo, 12 March, 2024.



% E% (KAWAZUMI Nariya)
A. TSR

C® e icay 7 b TREDIT SN
HD MRy — e @RBHTICED 5 2 L IcBlkz
boTWb, LoL, ERMAFEEI—EOIGH
REETDH 5,

1. BAdi D R Y D25 BRLEE S
fHmolREKTEZEAT S 2 LITX
D . Weil-Petersson > L2775 4 v 7
£\ % Fenchel-Nielsen PERZIZ & » TH
3 Wolpert @A DM 2R FERA % 5
ZTze X HIT, A Y A E 12D W
T ® Fenchel-Nielsen FEFESHEA L 7z,
[B7,C9,C10]

2. (Christine Vespa K (Aix-Marseille X)
L oHFEME) BHEEFDO B RO A
CNLEARERY —IZDWT wheeled
PROP Hii&E%8A L7z Bl

3. 2> %7 + Riemann MDEY a7 4 %
il kD Hodge W& Z DB LB DT >V
NED BRI 28 A Lz, THld
Kawazumi-Zhang T2 & D twisted ver-
sion T — Mumford-Morita-Miller i ¥
EHICBEBRL TV [B2,C3.

4. (Arthur Soulié [X (Caen Normandy K)
& DFERE) BHERE DR CNLE 2 R
ERY-—HTHoT,. HHRKa KRB
O—R¥o LTHBEIIRS RV FER
L7ze BRI d £ 2 o 2odhiEo
HAERORER Y B XU ZD d Xt
BTH5, ZhoofiTtid, HIAGREa R
EnY—RED ETO Tor B TRTD
THTHZTOVRV, T, d <5120
TZ D Tor F%EFHE L7, [B5,B6,C6,C8]

5. BEHHZETIR WA Z D) S il Eo &k
MO EIL—FIZDOWT Turaev O p-JHE
CAIHREN T A R R R L

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.
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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, C9,
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 [B1].

. 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 [B2, C3].

. (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. [B5,B6,C6,C8]

. We discovered an operation of based

loops on an oriented surface with non-
empty boundary, which is linear indepen-

dent of Turaev’s u-operation.



B. ¥FEi#HX

1.

. N. Kawazumi:

. N. Kawazumi and A. Soulié:

. N. Kawazumi and A. Soulié:

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

“A twisted invariant of
a compact Riemann surface", to appear
in: ‘Essays on Geometry’ , edited by M.
Uludag and A. Zeytin. (also available at
arXiv: 2210.00532)

. 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 unit tangent bundle homol-
ogy", preprint, arXiv: 2211.02793 (2022)
“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”, in preparation

C. HE¥ER

1.

3.

A double version of Turaev’s gate deriva-
tives, RIMS #5545 [Geometry of dis-
crete groups and hyperbolic spaces| 2021
6 A 2 H, 5ECRZERBEENTUISE (4

o4 )

b RBY— — SERR S D 2B

Z %, 2021 FEEHERE BHEREDORIE
U1 2021 4E 6 H 19 H, FifiE S (4
Y74V

Y — = > EIC BEE S B A o [,

10.

1.

RIMS H:[FIEF5E THER%M2EME 11
2021 4F 9 H 8 H, RARKFZ IR
T« KBRTISLR2EECESERT (> o4 V)

- (AR R SRR SRR ) — e

KT, ARRERKFERAHHE L Ko
U — SRR RI AR, 2021 4
9 H 15 H, FERFE (A 54 >)

. A double version of Turaev’s gate deriva-

tives, FARBI—+t I F—, 2021 £ 10 A
27 H, KRR LI RRBEEACEE,

. Stable cohomology of the mapping class

groups with some particular twisted co-
efficients, Séminaire GT3, 2022 4 11 A
21 H, IRMA, University of Strasbourg.
(77 vR),

A topological proof of Wolpert’s formula
of the Weil-Petersson symplectic form
in terms of the Fenchel-Nielsen coor-
dinates, Teichmiiller Theory: Classical,
Higher, Super and Quantum, 2023 ££ 8
H 2 H, Mathematisches Forschungsinsti-
tut Oberwolfach (KA )

. Stable cohomology of the mapping class

groups with some particular twisted co-
efficients, V —~ Y HIZBEHE 3 2 (i FHA
%2023 4F 8 H 22 H, B KRFERZERE
HRPERAR (B0 FEHEEO—BRDT
AT R W)

. 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 (/L7 > 7L 7)
Fenchel-Nielsen JE & 12 X % Weil-
Petersson ¥ > 7L 277 4 v ZERIZO0W
T®D Wolpert O DA MHBIFER, HAL
KEERA2 2 — 2024 2 H 7 H, Hit
KRG AR SR

.

A T RRMERF RIS 1. O™ ZHRIK
D AFIFEFES X OHE, (BEE 3 40



T #R)
2. MTF I O ZRAOAMBE (HH
DIEAL) © 7 AILER)

E. B4 - G
1. (FRREME L) £ #IE (WANG Gefei): On
the rational cohomology of spin hyperel-
liptic mapping class groups.
2. (f&+) fiAH % (WAKUDA Aoi): A gen-
eralization of the Center Theorem of the

Thurston-Wolpert-Goldman Lie algebra.

F. XMt ZEs — B X

1. HABER¥NEBRER, 2018 £ 7 A
6, FEBR, 2023 7 A2 5,

2. HABHRBEWMRECHEMRNZERE
H,2020 % 7 A2 5

3. FERRZA I HRT TSR E MR R, 2022
FH,

4. The 14th MSJ-SI: New Aspects of Teich-
miiller theory, #fZ &, 2023 /£ 7 H

5. Wiz 1) —~ Ui BEE 3 % A1 AE %
¥ HEEA, 2023 £ 8 A

6. SwissMAP Research Station in Dia-
blerets: Mapping class groups: pronilpo-
tent and cohomological approaches, Or-
ganizer, 2023 £ 9 H

7. Tokyo-Seoul Conference in Mathematics,
2023 — Topology and Geometric Group
Theory, tHE5 A, 2023 4 10 H

G. %ZH
2021 FFE H AR AR M PE (ABHENRE
I7)

AR Tz (KAWAHIGASHI Yasuyuki)
A. THFSEHEEL

a-induction 1%, @Q-system { % @ unitary mod-
ular tensor category % 5% L\ fusion category
#{E% tensor functor TH 3. ZiU quantum
6j-symbols ¥ braiding Z AW TR XN, a-
induced bi-unitary connection 4 &AH§. £
13 Q-system D RIFTE (AI#4E) 23 a-induced
bi-unitary connection @ flatness &< Z & %

16

RLUED, SEBHFHICR LT, ZOWBELYL
ZrERLE. W oD EMRFNCOWTEEL
THT-.

a-induction is a tensor functor producing a new
fusion category from a unitary modular tensor
category and a @-system in it. This can be for-
mulated in terms of quantum 6j-symbols and
braiding and gives a-induced bi-unitary con-
nections. Last year, we showed that locality of
the @-system implies flatness of the a-induced
connections. We now prove that the converse
also holds, which was against expecation. We
work out various examples.

B. &KX

1. Y. Kawahigashi, The relative Drinfeld
commutant of a fusion category and a-
induction, Internat. Math. Res. Notices.
2019 (2019), 6304-6316.

2. Y. Kawahigashi, A remark on matrix
product operator algebras, anyons and
subfactors, Lett. Math. Phys. 110
(2020), 1113-1122.

3. Y. Kawahigashi, Projector matrix prod-
uct operators, anyons and higher relative
commutants of subfactors, Math. Ann.
387 (2023), 2157-2172.

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

5. 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.

6. Y. Kawahigashi,

unitary connections, to appear in Quan-

a-induction for bi-

tum Topol.

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



C. MEaFER

1.

Tensor networks, two-dimensional topo-
logical order and operator algebras,
Emerging Platforms for Quantum Com-

puting, Tohoku University, April 2023.

. Quantum symmetries in operator alge-

bras and mathematical physics, Collo-
quium, Texas A&M University (U.S.A.),
April 2023.

. a-induction for bi-unitary connections,

Where Mathematics Meets Quantum
Physics:
of Roberto Longo’s 70th birthday, En-
rico Fermi Research Center (Italy), June
2023.

a workshop on the occasion

. a-induction for bi-unitary connections,

OAS Follow on:
Subfactors and Applications, Isaac New-
ton Institute (U.K.), June 2023.

Operator Algebras:

. Operator algebras, tensor categories and

quantum field theory, Workshop on Op-
erator Algebras, Deformation Quanti-
zation and Related Field Theories, In-
ternational Centre for Interdisciplinary
Science and Education (Vietnam), July
2023.

. Quantum symmetries in operator alge-

bras and mathematical physics, Interna-
tional Congress on Basic Science, Beijing
Institute of Mathematical Sciences and
Applications (China), July 2023.

. Two-dimensional topological order and

operator algebras, Topological Quan-
tum Computation, International Centre
for Mathematical Sciences, Edinburgh

(U.K.), October 2023.

. Bi-unitary connections, modular tensor

categories and a-induction, Subfactors
and Fusion (2-)Categories, Banff Inter-
national Research Station (Canada), De-
cember 2023.

. Quantum symmetries in operator alge-

bras and mathematical physics, East

Asian Core Doctoral Forum on Mathe-

17

10.

matics, Fudan University (China), Jan-
uary 2024.

Quantum 6j-symbols and braiding, MIT
Infinite Dimensional Algebra Seminar
(U.S.A.), February 2024.

D. #i#%
1. ¥R omsE7a Y514 7 L FH, WA,
i, 1R EHOEFREEFICLZ A L
SARHEED T 4 - b (I
1,2 FAHR)
E. B+ - M

1.

(it IS HE{ (HASHIBA Yasuhito):
On the structure of crossed product von

Neumann algebras

. () JuRH (KITAMURA Kan): Dis-

crete quantum subgroups of quantum
doubles

(L) R ER A (OIKAWA  Mizuki):

Equivariant a-induction Frobenius alge-
bras and related constructions of tensor
categories

(L) iTEN (NAKAE Yusuke): Con-
structing methods of Haag-Kastler nets
by S-matrices, deformation and La-

grangians

. (&+:) XU Ziyun: The a-induction of su-

perconformal nets

F. XM — B 2

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-
sociate editor.

10. Taiwan Journal of Mathematics @ edi-
tor.
11. Pure and Applied Mathematics Quar-
terly @ guest editor.
12. Mathematical Physics Studies (Springer)
D editor.
13. Theoretical studies of topological phases
of matter (EFE&FEWSAT, April 4-6,
2023) DA —=HF A4 P —.
The

Singapore-U.S.

14. Second  Australia-China-Japan-

Index Theory
Conference-Noncommutative Geom-
etry and K-Theory (B K% ¥, May
29-June 2, 2023) DA —HF A4 H—.
15. Workshop on Operator Algebras, Defor-
mation Quantization and Related Field
Theories (International Centre for In-
terdisciplinary Science and Education,
Vietnam, July 10-14, 2023) O 4 —4F
A HF—.
16. East Asian Core Doctorial Forum on
Mathematics (Fudan University, China,
January 8-11, 2024) O F —HF 4 HF—.
CREST Tutorial Workshop “Theoretical
studies of topological phases of matter”
(Online, February 5-7, 2024) O F — 47
A F—.

Frontier of Science Award in Functional

17.

18.
Analysis and Operator Theory (Interna-

tional Congress of Basic Sciences, China,
2023) DEEZEE.

AH BF¥ (KIDA Yoshikata)

A. TR

AR O FEHERER ZE A DO LRBEIEA I L, 24
25T & 2PERERROMEZIToTWS. &
H b, EEOFLTIE, HEFEERE RO EE %
KMes %, Rl e Kidh s BtoHLdlo (JF) 7
EWCBET 25 %17 > TW 3. FLFIOBERIE,
i < 1% Murray-von Neumann 2 &% 7 + >/ A
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Y VRO EFL, IO T+ ) 4 <
ROBEICBWTEARNREE 2R L. —F
T, RIIFEMERE (RIS 3 2 HUD A OWSEE, 7 #+
VAR VERIINT DR AR DR L B
72 T3 R TONEREIEREZS 2 I v MER
HOM?] BARMBRTHS. 22T, MHEHEE G »
YaIy MERBOLIZ, G DIEMERERZERIAD
HHEARBERATEE L T, 2 OBuERERFRO 7
REMIEEHZPSZ D 22 WS, NilR
KL 2. THIFZME a3y MEE D OB
OHIMERITS 2 3 v MEZ B D27 ICHDHE
AT

I am studying the orbit equivalence relation
arising from a measure-preserving action of
a countable group on a standard probability
space. Among others, in recent years, I am
studying (non)existence of central sequences in
the full group that reflects properties of or-
bit equivalence relations. The notion of cen-
tral sequences stems from the paper of Murray-
von Neumann that originated the theory of von
Neumann algebras, and played a fundamental
role in the early stage of the study of von Neu-
mann algebras. In contrast, there are not many
studies of central sequences for orbit equiva-
lence relations, and the fundamental question
asking whehter all inner amenable groups have
the Schmidt property remains open. Here, a
countable group G has the Schmidt property
if there exists a free measure-preserving action
of G on a standard probability space such that
the full group of the associated orbit equiva-
lence relation admits a nontrivial central se-
quence. I studied the question, posed in the
paper 2 below, asking whether a central exten-
sion of a group with the Schmidt property has

the Schmidt property.
B. FE&K#X
1. Y. Kida and R. Tucker-Drob : “Groups
with infinite FC-center have the Schmidt
property”, Ergodic Theory Dynam. Sys-
tems 42 (2022), 1662—-1707.
2. Y. Kida and R. Tucker-Drob : “Inner



3.

amenable groupoids and central se-
quences”; Forum Math. Sigma 8 (2020),
€29, 84 pp.

Y. Kida : “The modular cocycle from
commensuration and its Mackey range”,
Operator algebras and mathematical
physics, 139-152, Adv. Stud. Pure
Math., 80, Math. Soc. Japan, Tokyo,
2019.

C. Mz
L AR =Y Y7 2ADEHIZOWT, #Hib R,
FHERR, 2023 4 12 H.
2. Orbit  equivalence,  treeings, and

10.

Tokyo-Seoul
2023 —
Topology and Geometric Group Theory,
2023 410 H.

Baumslag-Solitar groups,

Conference in Mathematics,

. On treeings arising from HNN exten-

sions, fFHREG D RIL DR, HUETK
PRI SR, 2023 £ 9 H.

. On treeings arising from Baumslag-

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

. WER R o MiEs & Baumslag-Solitar #f,

FRUHALRFRREE =, 2021 4F 11 .

- BIERCRE & BB FMERI R ERTENRTE, 55 16

[EREL - T - %t X F—, Zoom T
DAV T A VEME, 2021 2 A.

An invitation to measured group theory,
B4 EBEH AL I F—, Zoom TDF >~
74 B, 2021 4F 2 H.

AT E FEB RO IO WT, Wk

KEHKFE S, Zoom TODF > 7 A4 B,
2020 4 10 A.

. Groups with infinite FC-center have the

Schmidt property, Measurable, Borel,
and Topological Dynamics, CIRM (7 Z
Y A), 2019 10 AH.

Groups with infinite FC-center have the
Schmidt property, Classification Prob-

lems in von Neumann Algebras, BIRS

19

(HFXK), 20199 H.

D. fiF%

1.

. JEATE XD - AR M OLTEE -

BOERIAILEE (M) - Mo R ER L
TREIWZ R D HEAFEEIZOWTHEL =
(BRI R)

- BBV ILRREE (MAE) | BRI O

WEIZIR - 12 TEB 21T o 72 (RS

C WORES L ERBR O T A F — R,

CTEBEBOMAITOVTHER L. (K
EERTHR IR AR

- BEERLE RS (MAR) © MR 1 O

WEIZIR - 78 21T o 72 (BT

CBEE T AR BRI R IR LD TS

PIFBEBOMBESICOVWTHRLE. (B
B HRATHIRR R )

RN VI D 7 — ) A v AR o F Al

WOWTHiFR L7z, (3 FAMT#FR)
FRAT R BT 101 : A2 VI O NI
Mo lEEEZTo72. (3 FLEMITHAR)
BN b
Zef booa oy MERZ - BOHRIEA
£ =X VEHRICNT 2 AT Vs
FREICOWTHE L. (BEER¥ER - 4
AR AR

- RERFATOSEER Bt T 1o —

FHEEER], 20234 12 H 11 H-15 H : nJ&E#
B X ORAIFER ROMENEN:, SR =R
HIEMERE R (B HBEOEMY), Gaboriau-
Lyons O & GEENERE DNV X — A 1E
26T & 2 WLERMERIRIZ, FFENE7R M
{LPTREMRIHIFIERE R 2 &) 12DV TalFR
L7.

F. XM — B R

1.

2.

The “Habilitation a diriger les recherches
(HDR)” of Camille Horbez, H&ZH,
2024 1 H.

5e5E2 Operator Algebras and Math-
ematical Physics (Yasu Festa 60)] , & —
HFAY—, 20247 H 24 H-28 H.



G.

54

i3

1. HAEHRELSE, 2019 4 2 AH.

Vi 217 (KOBAYASHI Toshiyuki)
AL WFFCREEE

2023 FEIIHIKE - BARROEB OISR,
BIVETEE) E EERRES NS DTk o 72,
2019-2023 @ 5 FERICBWTIE, U FoD 3
7 — < OHGEHESEE TV, #ETH 1,000 R—
DX 2 Lizo RBFEORBRIED Spe-
cial Volume D7 H#ZEZ{T - 7= [5],

1. EEmEEZEM

VBt G PEHRE X CEHLTW2 e E, o
=& VRH L*(X) DV OBEBMRRICHZH L
WO EZEREL, BEORTE O L WEDL
b %&iBR L7 (Y. Benoist & #[[/]). 3, iy
RIS X = G/H TR LT, h¥EROFE
ZHWT, L*(X) OfFFEZRED LP iz 5 2,
LA(X) DS6RBME 72 2 72D DHEEEFH R U
[J. Euro. Math. 2015]. X2, X »fififyi & 1 3FR
BIRNGET, BHEM % & DRI ZERICH L
EFZ2EAL, 2= ) REGHOTFEEZEHLT
PRI DHIE R ZREA U 72 (38 2 @i [Chicago
Univ. Press, 2022]), £ 3 &3 [J. Lie Theory,
2022] TR 2 RS E 22 O 2R 72 7
Hr bz, 8450 [8] T, BEMME L WS @t
7z tEE, v — R omRICE S 2 AHERME,
REEFEHE D RMIME, 2 ERDMHE &R
WHED 4 ONFMETH 2 Z e kit L7z, 727
¥V NERBANDICH % [7] THF L7,

2. MIERNIERR DB & HiER—E

filiHy U —FFOMRITTRILD Tl 2B LT,
EVEREER D o E RIVEERICIRILS® 5 T r oS
NERELE ([9]).

2.ALCEMERY B G) BERLA I A O BilER D B & s
% K'-admissibility @+ 4&ff ([Ann. Math.,
1998] O EEHD 1 D) 23, FEIIMETDERMHT
HHIEIYTVIT 4y 7RAOFEEHO
TilHA%Z 5 2 7= [Kostant iBHGH5Z, 2021].

2.B. (EMERYEG 2) SERRROTRI %2 #0 B il R
Lzt EOEMEIAR - —HERITB 27200
HE M2 WIRTOTERBLD “REE” OFEEZH

20

WTHZ, R, sFhcEE & OREDHID
TN DRANFREGREZ DO — 22 AR
IER O Z M LT L 72 ([6] fi2).

2.C. (ERAVHEG 1 FAE N EA ) JIRR
FTERBICH T 2 HMERNERR 2, JERAMEA
RETEDTHN - 7T 27077 L 24REL
9], mOIOEEZAF L LT, it 650 HO KM
XCHIBF R 2R oMo B3 %
WFMERGAUE R O MR Z e S 7

2.D. (ERENH 2—FAn T 7 4 v 7 A X
FERNERROBORE LT “ku s 7 4
v 7Y OBERZEA L7 [Ann. Inst. Fourier,
2020]. F7HV —~ v 2R OBERCRYIERBLD
DIZANC BT 2HEBARS S F 6%k 0 75T 4
v 7 FINTREI L, BRICTVE L7 [HE,
Adv. Math., 2021].

2.D. (Mot E R O RBIE) SR DH
LWRESOMFEZ BtA L 72 (KK [1, 2, 3, 4]).

3. FiEREE

FHEORFEDEF—T7THD 1) —< VEA¥D
Pt 2 2 7= AN RE ) IS8 W T, AT bV
DI HEBIAATS, BRI i LT, #iE
B O EH Ottt 2 EIICFEM S % sharp-
ness LWIHOBEREEAL, BRITLRXA LI 2T—
ZeH ECREBRHEMARY b7 AR L, RiF
D [Adv. Math.] ZHARL 720 & 512, KiRD
% 2 % [JLT2019] 3 X O [Progr. Math. 2017]
TR0 & D 72 000 1 F SR BR O R a2 1
ZAAL, ZhZiRHERRE Y —~ v R FRze
M DART P UVIENTIZIER L7 [10].

For the last five years (-2023), I have been
working on the following research topics.

1. Tempered homogeneous spaces

This is a challenge to the global analysis on
homogeneous spaces beyond symmetric spaces.
Jointly with Y. Benoist [J. Euro. Math. ’15],
we proved a criterion for LP-temperedness of
the regular representation on G/H in the gen-
erality that G O H are pair of reductive groups,
and in [1] for general H. A complete descrip-
tion of nontempered homogeneous spaces G/H
with H C G reductive has been accomplished in

[JLT2022], and a further connection with other



disciplines of mathematics has been explored in
[8]. Further references include [7].

2. Restriction of representations: sym-
metry breaking operators

Branching problems ask the behavior of the re-
striction of irreducible representations to sub-
groups. I proposed in [Progr. Math., 2015] a
program to advance branching problems for re-
ductive groups, see [9] for further perspectives.
2.A Concerning the discretely decomposabil-
ity of the restriction of representations, I proved
in [Kostant Memorial Vol., 2021] by using sym-
plectic geometry, the converse of one of the
main theorems 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 rep-
resentations to reductive subgroups in a se-
quence of papers, including [6]. In particu-
lar, I established a classification of the triples
(G, H,G") such that (G, H) is a symmetric pair
and that any irreducible H-distinguished repre-
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. 2234 (2018)]), which
give the first successful for the complete classifi-
cation of SBOs. A part of this work is extended
to higher rank case.

2.D As an “inversion” of the 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
operators for SBOs in [1, 2, 3, 4].

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

Developing my long motif on discontinuous
groups beyond the Riemannian case, I initiated
the study on global analysis on locally non-

Riemannian symmetric spaces with F. Kassel

21

in [Adv. Math. 2016] and proved the existence
of “stable spectrum” under small deformation
of discontinuous groups. Further progress in-
cludes [Progr. Math. ’17], [JLT2019], and [10].
B. KL

(A% 2023 FELED b DR T 5. 2022 4F

LRI IX, #ZD Annual Report DFERE
WZELHEL. )

1. T. Kobayashi, Generating operators of
symmetry breaking—from discrete to
continuous, 17 pages, accepted for pub-
lication in Indagationes Mathematicae.
Available also at arXiv:2307.16587

2. T. Kobayashi and M. Pevzner, A gener-
ating operator for Rankin—Cohen brack-
ets, preprint. 24 pp. arXiv: 2306.16800.

3. T. Kobayashi and M. Pevzner, Generat-
ing operators and branching problems, &
iR >~ RP 7 4 Symposium on Repre-
sentation Theory F##HEE, pages 111-122,
(2023), Eds. Kazufumi Kimoto and Ya-
sufumi Hashimoto.

4. T. Kobayashi and M. Pevzner, A short
proof for Rankin-Cohen brackets and
generating operators, arXiv 2402.05363,
to appear in “Lie Theory and its Ap-
plications”, Springer Proc. Math. Stat.,
Springer-Nature.

5. T. Kobayashi:
tive homogeneous spaces, In J.-M. Morel

editors, Mathemat-

Collected Math-

Lecture Notes

Conjectures on reduc-

and B. Teissier,
ics Going Forward:
ematical Brushstrokes,
in Mathematics 2313, pages 217-231.
Springer, 2023. DOI: 10.1007/978-3-031-
12244-6_17.

6. T. Kobayashi,
branching for symmetric pairs, Journal
of Lie Theory, 33(1):305-328, 2023. Spe-
cial Volume for Karl Heinrich Hofmann.

7. Y. Benoist, Y. Inoue, and T. Kobayashi.

Temperedness criterion of the tensor

Bounded multiplicity

product of parabolic induction for GL,,



10.

11.

1.

. Y. Benoist and T. Kobayashi,

. T. Kobayashi,

Journal of Algebra, 617:1-16, 2023.
DOI: 10.1016/j.jalgebra.2022.10.029.
Tem-
pered homogeneous spaces IV. Jour-
nal of the Institute of Mathematics of
Jussieu 22, pages 2879-2906, 2023. DOLI:
10.1017/51474748022000287.

Recent advances in
branching problems of representations,
To appear in Sugaku Expositions, Amer.
Math. Soc. arXiv: 2112.00642.

F. Kassel and T. Kobayashi. Spectral
analysis on standard locally homoge-
neous spaces, preprint, 98 pages, ArXiv:
1912.12601.

IRRET, V—EFe ) —B, B 1EY —
B, B%k 3 —, 2024, 4 A5, pages
52-57.

C. HEEFER

BT —~ B3 % 8 H
1A & 1B EF 1 2Fed»d.)
1.A. Non-commutative Harmonic Anal-
ysis, Branching Problems, and Discon-
The T7th Tunisian-

Japanese Conference:

tinuous Groups.
Geometric and
Harmonic Analysis on Homogeneous
Spaces and Applications in Honor of Pro-
fessor Toshiyuki Kobayashi. Monastir,
Tunisia, 31 October-4 November 2023.
1.B. On the Crossroads of Global Anal-
ysis and Representation Theory. Geom-
etry, Analysis, and Representation The-
ory of Lie Groups. In Honour of Profes-
sor 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.

. A Generating Operator for Rankin—

Cohen Brackets. (2.A. & 2.B. &N
BERRZNP, Rekhry—~<e L TR
BRS>TVWEDT 1 ORRELEDHSB. )
2.A. 29th Nordic Congress of Mathe-

22

. Proper

maticians with EMS. Aalborg, Denmark,
3-7 July 2023. 2.B. (Plenary Lec-
ture) International Workshop Lie The-
ory and Its Applications in Physics (LT-
15). Varna, Bulgaria, 19-25 June 2023.

. “Visible actions” and “only one” —

Geometric structure that produces
multiplicity-free representations. HE K
FRAGRPER AN RIRGL 30 JA4FERL&
# i (The 30th Anniversary Ceremony
of the Graduate
School of Mathematical Sciences). The

University of Tokyo, 15 October 2022.

Foundation of the

. Multiplicities and discrete decomposabil-

ity for the restriction. (4.A.—4.D. Tl
XA PV, NIRRT 20, K&k
T ELTEEP->TVWEDTLIDI
F 5. ) 4.A. Harish-Chandra’s ad-
18th

Discussion Meeting in Harmonic Anal-

missibility theorem and beyond.

ysis (In honour of centenary year of
Harish Chandra). IIT Guwahati, In-
dia, 18-21 December 2023. 4.B. 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. 4.C. 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. 4.D. Bounded multiplicity in the
branching problems of “small” infinite-
dimensional representations, 5 October
2021. V —HEm - R¥EmEIF— (A
4 Y), BHEKRE.
Actions and Representation

Theory. (5.A.-5.1. TIZF#E K1 L,



NEFEAICRRZN, KEkhy—<
CLTEER > TWEDTLIDIZE Y
® 5. ) 5.A. Local to Global in Non-
Riemannian Geometry, 5.B. Properness
Criterion and its Quantification,
5.C. Global Analysis on Locally Sym-
metric Spaces Beyond the Riemannian
Case (5.A,5.B,5.C X 20241 A1 H
~3 H1Z1T o 7z Global Analysis of Locally
Symmetric Spaces with Indefinite-metric
YWnS F—<0 3 B odEki#E. Zariski
Dense Subgroups, Number Theory
and Geometric Applications.  ICTS,
Bangalore, India, 1-12 January 2024.)
5.D. 9.E. Global Analysis of Locally
with  Indefinite-

Symmetric  Spaces

metric. Colloquium. Yale University,
USA, 17 April 2019. 5.E. Properness
criterion.  5.F. Discontinuous group,
Weil’s local rigidity, and deformation.
5.G. Tempered Subgroups and tem-
pered homogeneous spaces. (5.E., 5.F.,
5.G. X Representations and Characters:
Revisiting the Works of Harish-Chandra
and André Weil — A satellite conference
of the virtual ICM 2022 @ 4 @ i%H
D5 HBD 3. The Institute for Math-
ematical Sciences, National University
1-15 July

organized by Hung Yean Loke,

of Singapore, Singapore,
2022.
Tomasz Przebinda, Angela Pasquale,
and Binyong Sun). 5.H. Discontinuous
dual and properness criterion (25 April,
2022) 5.I. The Mackey analogy and
proper actions (2 May, 2022) (5.H., 5.1.
{& Proper Actions and Representation
Theory. Mini-courses of Mini-lectures
(Organizers: Pierre Clare, Nigel Hig-
son and Birgit Speh) IZH1F % 4 D
DT —<DHEED 2 D, AIM Research
Community: Representation Theory &
Noncommutative Geometry, online), 25

April-16 May 2022.

6. Tempered Homogeneous Spaces. (6.A.—

23

6.K. TIX#HEX A b, NEIZML
WER R 22, Rehy—~< LTk
BRS>TWEDOTIDORRELDH S, )
6.A. Tempered homogeneous spaces and
tempered subgroups — Dynamical ap-
proach 6.B. Classification theory of non-
tempered G/H — Combinatorics of con-
vec polyhedra 6.C. Tempered homoge-
neous spaces — Interaction with topol-
ogy and geometry (6.A., 6.B., 6.C.
(¥ Harich-Chandra’s Tempered Repre-
18th Dis-

cussion Meeting in Harmonic Analysis

sentations and Geometry.

(In honour of centenary year of Harich-
Chandra): Workishop. IIT Guwahati,
India, 12-16 December 2023 (281F % 4 j#
FeallEHD 5 5 D 3 D) 6.D. Tempered sub-
groups & la Margulis (9 May, 2022) 6.E.
Tempered homogeneous spaces (16 May
2022) (6.D, 6.E & Proper Actions and
Representation Theory. Mini-courses of
Mini-lectures (Organizers: Pierre Clare,
Nigel Higson and Birgit Speh) 1281 %
4 EHF#EED 55 2 2, AIM Research
Community: Representation Theory &
Noncommutative Geometry, online), 25
April-16 May 2022.

in Geometry and Analysis, In honour

6.F. Symmetry

of Professor Toshiyuki Kobayashi (orga-
nized by M. Pevzner and H. Sekiguchi).
Reims University, France, 6-10 June
2022. 6.G. MEEMNRFEZEM (Tempered
Homogeneous Spaces). HARBUIERFRE
BT R R BIRRE (BIDRY:, v
74 ), 16 March 2021. 6.H. Limit Al-
gebras and Tempered Representations.
RIMS Workshop:
Lie Theory, Representation Theory and
Related Areas.
2021.

(opening lecture).

(online), 10 August
6.I. Limit Algebras and Tem-
pered Representations. (plenary open-
ing lecture). XIV. International Work-
shop: Lie Theory and Its Applications in

Physics. Bulgaria (online), 20-26 June



2021. 6.J. Limit algebras and tempered
representation. Lie Groups and Repre-
sentation Theory Seminar. The Univer-
sity of Tokyo, 15 June 2021. 6.K. This
is What I do: Limit algebras and tem-
pered representations. Representation
Theory & Noncommutative Geometry.
AIM Research Community (online), 8
April 2021.

. Schrodinger model of minimal represen-
tations and branching problems. Min-

imal Representations and Theta Cor-

respondence:  (Gordan Savin # % &
J& R &I R). (online), The Erwin

Schrodinger International Institute for
Mathematics and Physics (ESI), 11-15
April 2022.

. Regular Representations on Homoge-
neous Spaces, (8.A.-8.K. T X
A P, NEREAZICER 2D, K&k
T-RELTREN->TWEDTLD
Ik & ®» 5. ) 8.A. Is representation
theory useful for global analysis on a
— Multiplicity: Approach
from PDEs, Harish-Chandra’s
pered Representations and Geometry
IIT Guwahati, India, 12-16 December
2023. (Harish-Chandra 4t 100 4 %
Rl 4 BEodEf#FEOE 1 HH)
8.B. Is
for global analysis on a manifold? —
Approach from PDEs,

8.C. Tempered homogeneous

manifold?

Tem-

representation theory useful

Multiplicity:
spaces
and tempered subgroups — Dynamical
approach, 8.D. Classification theory of
non-tempered G/H — Combinatorics
8.E. Tempered

homogeneous spaces — Interaction with

of convex polyhedra,

topology and geometry, (8.B, 8.C, 8.D,
8.E X Analysis on Homogeneous Spaces
2B % 4 [BER#EHE, Noncommutative
Geometry and Analysis on Homogeneous
Spaces. Williamsburg, USA, 16—20 Jan-

uary 2023.) 8.F. Basic Questions in

24

Group-Theoretic Analysis on Manifolds.
MATH-IMS Joint Pure Mathematics
Colloquium Series. The Chinese Univer-
sity of Hong Kong, 25 November 2022.
8.G. A Foundation of Group-theoretic
Analysis on Manifolds.  Colloquium
di dipartimento. Dipartimento di
Matematica, Universita di Roma “Tor
Vergata” (online), 18 February 2021.
8.H. Representation Theory of Re-
ductive Groups from Geometric and
Analytic Methods (in honour of Simon
Gindikin). Kavli IPMU, Japan, 27-28
January 2020; 8.I. Regular Representa-
tions on Homogeneous Spaces. (plenary
lecture). International Workshop: Lie
Theory and Its Applications in Physics
(LT-13).
2019; 8.J. Regular Representations on

Varna, Blugaria, 17-23 June

Homogeneous Spaces. (opening lecture).
RIMS Workshop:
Representation Theory and Related
Topics (organizer:  Yoshiki Oshima).
RIMS, Kyoto University, 9-12 July
2019; 8.K. Regular Representations

Developments in

on Homogeneous Spaces. Dynamics of
Group Actions (Yves Benoist #IZRE D
RS R). Cetraro, Ttaly, 27-31 May

2019.

. Global Geometry and Analysis on Lo-

cally Symmetric Spaces—Beyond the
Riemannian Case. (9.A.-9.D. TIXi#
HXA PV, NERMELZ IR D0, K
ERT - LTREN>TVWEDT
12Wxed35. ) 9.A. Global Anal-
ysis of Locally Symmetric Spaces with
Indefinite-metric. Colloquium, National
University of Singapore. (online), 13 Au-
gust 2021. 9.B. Sound of an anti-de
Sitter manifold. (opening lecture). In-
augural Day of the French-Kazakhstan
school of Mathematics. (online), 25
June 2021. 9.C. Global Analysis of Lo-
cally Symmetric Spaces with Indefinite-



10.

metric. Seminar. University of Padova,
Italy, 3 June 2019. 9.D. Global Anal-
ysis of Locally Symmetric Spaces with
Colloquium. Okla-
homa State University, 3 May 2019.

Indefinite-metric.

Branching Laws for Infinite Dimensional
Representations of Real Lie Groups;
Symmetry Breaking Operators. (10.A.—
10.D. TWE#HHE XA bv, NEEMEA
WHRZ 2P, Rensr—~<e LT
BROTVWEIDTIDZELED . )
10.A. Branching Problems and Sym-
metry Breaking Operators. Geometry,
Symmetry and Physics. Yale Univer-
sity, USA, 23 April 2019. 10.B. A
Program for Branching Problems in the
Representation Theory of Real Reduc-
tive Groups: Classification Problem of
Symmetry Breaking Operators. Repre-
sentation Theory inspired by the Lang-
lands Conjectures, in connection with
the AMS-AWM Noether lecture by Bir-
git Speh. Denver, USA, 17 January 2020.
10.C. Finite Multiplicity Theorems and
Real Spherical Varieties. #3735 FOR &
FLRZEE 2, (opening lecture) Tokyo,
March 27-29, 2019. 10.D. Holographic
Transform, 20 August, 2021, Workshop
on "Actions of Reductive Groups and
Global Analysis (Online Tambara), Au-
gust 17-21, 2021.

i

1.

RPN T CORVE) (BEEYHRE 1,2
A S X A& — ) 7 =L IHEE,
WAEy, Taylor 2R, (@77, Lagrange ®
REREE, ELLe R, WMo aREXog
5, ZEBBEBOBE Z#E L.

B e AL IV/E M XE (BB R

i -4 EALEHEE, A EX XX —,
XITHD): Inspired by the traditional con-
cepts of generating functions for orthog-
onal polynomials, I have introduced a

novel notion called “generating opera-

25

tors” for a family of differential opera-
tors between two manifolds. In the lec-
ture, I started with classical examples
like the generating functions for Catalan
numbers, Jacobi polynomials, and heat
kernels. Next, I presented a new explic-
ity formula for the generating operators
of Rankin—Cohen brackets using higher-
Subse-

quently, we delved into some classical

dimensional residue calculus.

analysis of Hilbert spaces of holomorphic
functions, including the Hardy space
and weighted Bergman spaces. Follow-
ing that, I explained fundamental ideas
of analytic representation theory, using
the infinite-dimensional representations
of SL(2,R) as an example, and exam-
ined intertwining operators and symme-
try breaking operators between represen-
tations. Finally, I discussed the gen-
erating operators for the Rankin—Cohen
brackets from the viewpoint of represen-

tation theory based on [1, 2, 3, 4].

CREETE XB (R AR DA o

B (BUEEERBUEARE 4 4842), 2023 4E 5
H9H.

. Harish-Chandra’s Tempered Representa-

tions and Geometry IIT Guwahati, In-
dia, 12-16 December 2023. (Harish-
Chandra 43 100 x5l L7z 4 Bl
=)

I delivered four lectures on some foun-
dational progress in recent years about
"Analysis on homogeneous spaces" to
graduate students, posdoc researchers,
and experts.

We discuss what kind of geometry X
guarantees a good control of the transfor-
mation group on the function space, and
the answer brings us naturally to the no-
tion of spherical varieties/real spherical
manifolds in f Lecture 1 by using PDEs.
In Lectures 2-4 we discussed spectrum

of the unitary representation L?(X) with



emphasis on the temperedness criterion.
We employ "dynamical approach" in Lec-
ture 2, combinatorics approach in Lec-
ture 3, and "limit algebras' and view-
ponts from "geometric quantization" in
Lecture 4.

. Global Analysis of Locally Symmetric
Spaces with Indefinite-Metric. Zariski
Dense Subgroups, Number Theory and
Geometric Applications. ICTS, Banga-
lore, India, 1-12 January 2024 (1 A 1 H
6 3 HIZH2 3 [HDEKHER).
Summary: The local to global study of
geometries was a major trend of 20th
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.

6. Analysis on Homogeneous Spaces at

26

. (BL) BlRSE (Temma

Winter School:

mutative Geometry and Analysis on Ho-

minicourse. Noncom-
mogeneous Spaces. Williamsburg, USA,
16-20 January 2023.

I delivered four lectures on some foun-
dational progress in recent years about
"Analysis on homogeneous spaces" to
graduate students, posdoc researchers,
and experts.

We discuss what kind of geometry X
guarantees a good control of the transfor-
mation group on the function space, and
the answer brings us naturally to the no-
tion of spherical varieties/real spherical
manifolds in Lecture 1 by using PDEs.
In Lectures 2-4 I discussed spectrum of
the unitary representation L?(X) with
emphasis on the temperedness criterion.
We employ "dynamical approach" in Lec-
ture 2, combinatorics approach in Lec-
ture 3, and 'limit algebras" and view-
ponts from "geometric quantization" in
Lecture 4 based on Benoist-Kobayashi
[8].

E. &+ - Bt
1. FEBL) L X vZ - (VIC-

TOR PEREZ-VALDES): Construction
and classification of matrix-valued differ-
ential symmetry breaking operators from
S3 to S% (3 XITERMEI A & 2 RICERE D
IFMERAL DITHIE 7 1E I ZR DRERL & 7
FIZOWT).

AOYAMA):
Deformation of the heat kernel and
Brownian motion from the perspective
of the Ben Said-Kobayashi-@Orsted (k, a)-

generalized Laguerre semigroup theory.

L (BL) A BT (Reiji MURAKAMI):

Branching problem of tensoring two
Verma modules and its ap-plication to
differential symmetry breaking operators
(V7 —<MEEDT >V VDRI & 57
WFMEBAE RN DIGH).



F. XtAMf5e8 — B %

1.

HALN B 2 # # 4l 5i FJ-LMI (French-
Japanese Laboratory of Mathematics
and its Interactions), %323 & O H A
R (vice director) (2023 £ 9 H 1 H-).

. Kavli IPMU (09 75 E#E5%H), LRER

2EWFFE B OHT (2009.8-2011.5); FALHZE
B (Principal Investigator) ff{f (2011.6—-
2022.3); HIEHIZEE (2022.4-).

[ v —FNLDIT 4 & —]

3.

10.

11.

12.

13.

14.

15.

16.

Editor in Chief, Japanese Journal of
Mathematics (H 48 #4 %% &, Springer-
Nature) (2006 )

. Editor, International Mathematics Re-

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

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

22 (HABCES) (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
Begar) (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).
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17.

18.

HAT AR, THATEEEE BUA B (22 18 %),
FHA7FEE Brol (214 & + Jl&
g, TR BEoEE (240 BF
E)) D3PV —RRERE

WERE, BFOBE i, e, m, (with 7
B, WHFEZ), HEKFHIRS.

B2 - kO BARY)

19.

20.

21.

22.

23.

24.

25.

26.

27.

HoEHEE BEEHM) oREEZEBER:
Prize Committee (mathematics), 2020
2021, 4.
HLEBEOREZBR:
mittee (mathematics), 2019 3 X TF 2020,
ESpA

ICM2022 12817 5 18fr#biHE S L U Ple-
nary lecturers @ Selection Committee ®
E{E# (Chair, Lie Theory and its gener-
alizations, ICM2022), 2019-2022.
»HoEBREEEOREZER:
Committee (International Prize, $(*%H
) 2018, E4t.

H5ENOBFEDE (BE) OREEZER

Prize Com-

Prize

(anonymous, various years).
SRS BOR AT A FEATE E 2 8 (2015
2017; 2017-2019).

FER AR SE A S FZ B (2007
2009; 2009-2011; 2015-2017; 2017-2019;
2021-).

BEMAEBREFOREELZR: HA (JSPS),
KE (NSF-AMS), EU, K4 Y, L7t
Tnr, h#EANRHMEME - FHE (various
years).

OIST DEEERFNC BT 2 EHEF Advisory
Board (2021-).

[EEEEE O —HF 1 ¥ —73 ¥

28.

29.

=T F AP —, BAEBEEEHEILS B R
®a Y777 YA (Opening Conference
of French-Japanese Laboratory of Math-
ematics and its Interactions), April 4-5,
2024 (with M. Pevzner).

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



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

F—74F 4 ¥ —, Summer School on Rep-
resentation Theory, V —EEDEIEH & KX
WENTICT 2% 3 F—, (virtual EFE
Rt I F— v R), August 19-23, 2023
(X4 ).

F—7%4F 4 ¥ —, Summer School on Rep-
resentation Theory, V —BEDEIEH & KX
BENTICET 22 3+ —, (virtual KRE
Rt I F— v R), August 17-21, 2022
(X4 ).

Z—HF 4 ¥ —, Summer School on Rep-
resentation Theory, V —BEDE/EH &
KIBFEHTICBE T 21 I F—, (virtual £
FREEY I F— v R), August 17-21,
2021(F> 54 V).

F—HF 4 ¥ —, Integral Geometry, Rep-
resentation Theory and Complex Anal-
ysis, Kavli Institute for the Physics and
Mathematics of the Universe, 27-28 Jan-
uary 2020.

F—=HFAF—, BARLIZF v —, & 24 [0
($50R%E TIPMU, 2019 48 12 A); 5 23 [
(UBR R BORE, 2019 48 6 A) (with Y.
Kawahigashi, T. Kumagai, H. Nakajima,
K. Ono and T. Saito).

F—HF 4 ¥ —, Summer School on Rep-
resentation Theory, V —#EDOHHMEA & K
BfENTICEE Y 22 I F—, (virtual EEE
Bt 3+ — v 2), 1822 August 2020
(A4 ).

F —4F 4 ¥ —, Summer School on Rep-
resentation Theory, UV —HOEA/EH ¥ K
BT 5223 —, EFREREESI
F—T R, 20-24 August 2019.

A —=HFA Y=, VB KBt I - —
(2007-present B K; 2003-2007 RIMS;
1987-2001 HK)
F—HFAF -, HAECAEEI,
FJ-IMI + I —, 2023.10- (with M.
Pevzner).
HEEKHESFH AR ORI, Bk
#*, 20234 11 H 8 H.
Scientific Committee, “Representation

Theory and Non Commutative Geome-

28

G.

H.

try” at THP 2025, Paris, France.

ZH

L

Doctrat Honoris Causa (University of

Reims), 2022, France.

. BHABS A RHRE (2019) TECADBILE |
e, mi WERIRFHIRS, (FRERIK, MR
2R DHFRE).

3. 7RV ABHRT zu— (2017) T

U —BEO MG & RIS 2 Hilk)

(Contribution to Structure Theory and

[\]

Representation Theory of Reductive Lie

groups).
4. LW E®E (Medal with Purple Rib-
bon)(2014) AR

5. [FEDZE] WA REAEEGICE T
2 #8848, Victor Pérez-Valdés (2023 &
(2024 3 H), #40),

R R RGicBEB T 281K, |
Hh—E (2020 FEEE (2021 4E 3 H), #AK -
&),

HAREBL (2019 FFHE (2020 4F 3 H), #4%).

BHNADPSDE Y X —
1. M. Pevzner (University of Reims,
France), September 2023—, French-

Japanese Laboratory of Mathematics
and its Interactions, director.

2. Wen Tao Teng (JSPS PosDoc), Octo-
ber 2023-. He is working on the (k,a)-
generalized Fourier transforms.

3.EBILEM (Ta— Ky Fr=— 2,
France), (2024.3.31-2024.4). Giving an
invited lecture at Opening Conference of
French-Japanese Laboratory of Mathe-
matics and its Interactions 128 % {#45F
#1# (Deriving Egalitarian and Propor-
tional Principles from Individual Mono-
tonicity) #1795 .

4. Etienne Ghys, (CNRS, Ecole Normale
Supérieure de Lyon, France), (2024.3.31—
2024.4).

Opening Conference of French-Japanese

Giving an invited lecture at

Laboratory of Mathematics and its Inter-
actions (23 1F % R4 (Linking num-



bers of modular knots) 217 5.
5. Jean-Pierre
(2024.3.31-2024.4).

an invited lecture at Opening Confer-

Bourguignon (THES,

France), Giving
ence of French-Japanese Laboratory of
Mathematics and its Interactions (2
B 3 A F#HE (Mathematicians and
Spinors) #175.

% £ (GONGYO Yoshinori)
A TFZEREE

SEBIX, EFEEfT> TWHROEBIEEL E
AT > TWize & DI ENTE Deligne—
Mumford A % v 7D a > 87 FREEIRE L.
ZAUTOWTIHE ZHED Toe —T5, EFTR-T
W FHE PR 2% —oF e HTT L
TV b7 & arXiv THRR U7z, FH LV
Fee LC. —fMALnhiant3 2 B HEER o A IR A
I OWTHIZE 2 AN ARD Tz ZAUIKREERE
HFIZELDTRRTEUIR A>TV,

This academic year, I mainly revised the re-
search I had worked last year. The compactiffi-
cation problem of analytical Deligne—-Mumford
stack was derived from this research, and I pro-
ceeded with research on it. On the other hand,
he published a preprint [7] on arXiv that sum-
marizes the research he has been working in
recent years on Mukai-type conjectures. In ad-
dition, as a new project, we seriously start re-
search on the problem of finite generation prob-
lem of the canonical rings for generalized pairs.
I hope to be able to announce this within the
next year.
B. R&AL
1. Y. Gongyo, Y. Nakamura, H. Tanaka :
“Rational points on log Fano threefolds
over a finite field", J. Eur. Math. Soc.
(JEMS) 21 (2019), no. 12, 3759-3795.
2. S. Ejiri and Y. Gongyo : “Nef anti-
canonical divisors and rationally con-

ncected fibrations", preprint, Compos.

Math. 155 (2019), no. 7, 1444-1456.

3. Y. Gongyo and S. Takagi : “Kollar’s in-
jectivity theorem for globally F-regular
varieties", Eur. J. Math. 5 (2019), no.
3, 872-880.

4. S. R. Choi and Y. Gongyo : “On a gener-
alized Batyrev’s cone conjecture", Math.
Z. 300 (2022), no. 2, 1319-1334.

5. W. Chen, Y. Gongyo, and Y. Nakamura:
“On a generalized minimal log discrep-
ancy ", preprint, arXiv:2112.09501,. to
appear in JMSJ

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

7. Y. Gongyo,
and Mukai type conjecture", preprint,
arXiv:2306.08841

“Effective non-vanishing

C. HEEFER

1. MHBOHEEMOBORHO T O T, «
GBERBOR T — 27 > a v 77, 2023
F12H26H-12 429 H

2. Effective non-vanishing and Mukai type
conjecture, “HAE> >~ RKIT L7 2023
F£12H6H-12H8H

3. AIH OS2 B D OFHEO T O T4, «
RECRTEIRIRG > > RO T 47, 2023 4 10
H24 H-27 H

4. 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.

5. ARIHIRIE & FHR A OWT, “BHEER
FRECEME I —" 20236 H 12 H

6. @RITHUNE ZVHERDORER L Z DIGH,
“2023 FE HAB A RERRBCLEZEH
18, RSB IEE F v > o8 R7 2023 4F 3
H17H

7. Generalized complexity and the Mukai

type conjecture., “Korea-Japan Confer-



ence in Algebraic Geometry’, Korea,
Daejon’ 2023 42 A 14 H

8. Generalized complexity and the Mukai
conjecture., “The 1st Algebraic geometry
Atami symposium, £ 2023 £ 2 H 9
H

9. Generalized complexity and Mukai' s

type conjecture., “YMSC AG seminar

(Zoom)” 2022 4 12 H 15 H

— AR RE T ¥ SR 22 O E R O RS LY

BT B AHEFRICOWT “A B

B3I+ —7 20224 10H 14 H

10.

D. i##%

1. S1 % — L BUEEREERECY  BORR IR
DEE

2. 82+ A & — ARUERECEAEE: BB ARECE
RO

3. iz arT 4 7iE BROBY—Z2D
R 7nary 74 7—)(—HiHY)

4. § &— 2 X7 bV

5. A & — 4 Frtheim XE - BREBOER R
11

6. A X— L4 HAREY I F— (BER)

F. XAMFZEs — B X
1. HABYRINRER (20234 6 H%T)
2. WARREGEMI£ 3 - —HE
3. International workshop on Birational
Geometry at Nagoya University D% E
4. FEEEZLE S Birational Geometry and
Algebraic Dynamics| DS

G. Z¥
2023 FE H AR AREBEEE
2023 R ERERY HFREEE

HiE 3 (SAITO Takeshi)

A. WFZEmEEE

SRR D 7 — XML RK D3I BRI DOWT, Hasse—
Arf OEHE KN 2 BBIED LT 5. NEER
WK Z OHBRER Y, FIRKDOIEKHIES
B2 5502 D DIGTEEDY 1 CTRIRKD B K215
BIHRR L T e, BIRKDILR DI IR DIFZEC

30

% Hasse-Arf D EFHIZOWTIEARER2 2D /-
b, FEMAL L FfER S Z log AR L WS 5
Fr L TtERLTRZick D, MEROERD
CZETRELTEZHALPIC L. FEAD
DIT, RO MR OIEED + L — 45t %
MERR L 7z,

For the ramification groups of abelian exten-
sions of local fields, the Hasse—Arf theorem as-
serts an integrality. Kazuya Kato generalized
this classical theorem to the case where the
residue field extension is inseparable under the
assumption that the ramification index is 1 and
that the residue field extension is monogenic.
An inequality holds without any assumption on
the residue field extension and by formulating
a condition equivalent to the equality as the
log monegenicity, I clarified how much one can
generalize of Kato’s result. The proof is based
on a construction of the trace morphism for the
modules of differential forms with log poles.

B. &KX

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
and regularity", Algebra & Number The-
ory 16-2 (2022), 369-391.

5. T. Saito “Characteristic cycles and the

“Frobenius-Witt differentials

conductor of direct image", Journal of
the American Mathematical Society, 34
(2021), 369-410.

6. K. Kato, T. Saito “Coincidence of two



Swan conductors of abelian characters”,
Epijournal de Géométrie Algébrique,
epiga:5395, 11 novembre 2019, Volume 3

. K. Kato, I. Leal, T. Saito “Refined Swan

conductors mod p of one-dimensional
Galois representations”, Nagoya Mathe-
matical Journal 236 (2019), 134-182.

. T. Saito “Ramification groups of cover-

ings and valuations”, Tunisian Journal
of Mathematics Vol. 1, No. 3, 373-426,
2019.

C. HEEFER

1.

. Graded Quotients

On the Hasse-Arf theorem. Arithmetic
Geometry, 2023 September 18, IM-
VAST (X b 2) 55 19 [B] Ak ke B0 B
ety TERMBEROBGE L 2 DA &
RORAE 2023 42 11 H 25 H

. 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, (77 ¥ X)

. ARARZER C JRFTA D ISR 2022 4 12/23

NARREF £ 2 F— M KREFE X »
PaYZS

. 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 XV 7)

of
Groups of a Local Field with Imper-
fect Residue Field, January 7, 2020,
International conference on arithmetic
geometry 2020, TIFR, Mumbai. (A ¥
F) mercredi 22 janv. 2020, IHES. (7
7V R)

Ramification

. Etale Cohomology and the Characteris-

tic Cycle, September 6, 2019, BICMR,

Pekin University. (H[F)

. Ramification groups of a local field
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10.

(with Ahmed Abbes and Kazuya Kato),
September 5, 2019 CAS Beijing. (HE)

. CC, Wild Ramification and Irregular

Singularities, Sep 25, 2019 at IMPAN in
Warsaw, Poland. ((KR—F > F)

. Characteristic cycle of a constructible

sheaf, Arithmetic Geometry in Carthage,
Summer School, Tunisian Academy Beit
al-Hikma, Carthage, Tunisia Thursday,
June 20-21, 2019. (F 2= 7)

Characteristic cycle of an f-adic sheaf,
CAS Beijing, September 4, 2019 (F[E)

E. &1 - i

1.

(lBL) RIL 2% (OOE Ryosuke): F-
characteristic cycle of a rank one sheaf

on an arithmetic surface

(L) Ak RHE (MATSUMOTO Ko-

jiro): On the potential automorphy and
the local-global compatibility for the
monodromy operators at p # £ over CM
fields

. (BL) BE 7% (KANG Ziyi): Existence

of Normal Integral Basis and Arithmetic
Splitting for Certain Types of Abelian

Extensions

() ik OO0 (12HOXFREE%E 3

D, 22HODOXFIZ % 32) (ZHANG
Xinyao): On the pro-modularity in the
residually reducible case for some totally
real fields

F. M — X

1.

w

Journal of Algebraic Geometry, T 7 4
& —

. Documenta Mathematica, T7 4 & —

. Japanese Journal of Mathematics, T7 4

A —

% E— (SAITO Norikazu)
A, HFZEREE

BUERENT DAL, BA IR BIEE 7 AT S
2 BUERH BEEM O AR HERR ORE 21T - T



W5, BRI, SHEETL, 3RO, HE
T LTOMy Rz Z0k, ARESRE,
IR Y CHEBUL L TR & L 2 BRI
ERXoRMWZEH Y, SIREETLVAKOEAN
ENEDOHIZITo TS, fERe LT, BT
AT, BEY I 2L —> 2 YFEO
IEMMER RN L, BBRICIRTE L2I%E, $hbb
NEOR ZRARNCHERIL - SiBtT2 28T,
EERD DI WANTH LD U THARRER, mimE
YIal—YaryFEORMEZEHELTWS. —
HT, SBCEICENT TE, VTR B 25T
DORRE IR ZNEFHLOHEREEZIRRL, WD
FHREFGRICB Y 25 L WIS & B LR X
¥2ZrdEBLTWS. SEEDOEREIIR
D@D .

1) —fi%f7 Hamiltonian %820 V485 7 — 475
R LT, AREREIC X 2 BUEFHEEDRH
e 2 OREENMTE Ot 21T o 72.

2) @R DEREE T L TH 5 Aw—Rascle €7V
%, Z8D junction 3D 3 KL Ay b7 —
7 ETRIERTE L, Hl2 7 XX —DFEA L HIK
DORFEIZL 2 L. GEHELEE, RHEthE, T
HEILE & OHFEFSE)

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

differential equations.

1) I developed numerical methods using the fi-

32

nite element method and examined their prop-
erties for the mean-field game equations with a

general Hamiltonian.

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. #E&KGHiX
1. N. Saito and Y. Sugitani: “Analysis of
the immersed boundary method for a fi-
nite element Stokes problem”, Numer.
Methods Partial Differential Equations
35 (2019) 181-199.
2. Y. Ueda and N. Saito:

and error estimates for the successive-

“Stability

projection technique with B-splines in
time”, J. Comput. Appl. Math., 358
(2019) 266-278.

3. Y. Chiba and N. Saito:
maximum principle and L analysis of

the DG method for the Poisson equa-

“Weak discrete

tion on a polygonal domain”, Jpn. J. Ind.
Appl. Math., 36 (2019) 809-834.
. 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.

5. N. Saito:

discontinuous

“Variational analysis of the

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

6. BHEE—, BUEMNTICB T 2 KO, ISR
H, 31 (2021) 15-22.

7. 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.

8. D. Inoue, Y. Ito, T. Kashiwabara, N.
Saito and H. Yoshida: “A fictitious-play



10.

. D. Inoue, Y. Ito,

finite-difference method for linearly solv-
able mean field games”, ESAIM Math.
Model. Numer. Anal., 57 (2023) 1863
1892.

T. Kashiwabara,
N. Saito and H. Yoshida: “Model
predictive mean field games for con-
IFAC
DOI:

trolling multi-agent systems”,
J. Syst. Control, 24 (2023)
10.1016/j.ifacsc.2023.100217
Y. Chiba and N. Saito:

method for a Robin boundary value

“Nitsche’s

problem in a smooth domain”, Numer.
Methods Partial Differential Equations,
39 (2023) 4126-4144.

C. HEEFEE

1.

Outlet boundary conditions for the
Navier—Stokes equations, Mathematics
and Computation for Clinical Problems:
I, IT and III, ICTAM 2019: The 9th In-
ternational Congress on Industrial and
Applied Mathematics, 15-19 July 2019,

Valencia, Spain

. 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.

- BUEREITIC BT k4 B, DD D

RO JEHEBEFIEOM AR (on-
line), 2021 4F 6 H 24 H.

CAFEETADES R RAET 2 BH,

CREST "HifRoEHRIE L E#ET 2 €T
V> 7 FEORE RGNS VR
7 2 (online), 202149 H 23 H.

. Analysis of the finite element method for

the Stokes problems with singular source
2021 EIMS

International Conference on Computa-

terms (plenary lecture),

tional Mathematics (online), Ewha Insti-
tute of Mathematical Sciences (EIMS),
Ewha Womans University, 25-27 August,
2021, Korea.

10.

1.

1.

. Lax-Milgram & Z O #% O

70
YN70(+0) : PHHBRBUEAE O A (+0) 7
SMSEES, 202249 H 22 H, fLIR7 R
7 4 45

. The Keller—Segel system of chemotaxis,

finite element method, and finite volume
method (invited lecture), EASTAM Con-
ference 2022 (online), October 15, 2022.

. Well-posedness of one-dimensional mod-

els of blood flow in arteries, WCCM-
APCOM 2022(online), July 31-August
5, 2020, Yokohama, Japan

. R T R O RUERAT 2 B % IRl D

ahd, BB KRR TS VRY Y A
2023, 2023 4E 11 A 16-17 H, REFFAY:
HIAF ¥ >8R

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

.

TR [ AHERE T - S RBE N
BT o 7EHREE. (B - RS 3
AR R, BE R S:451)

BT - RS

(R L) H# L RE (INOUE Daisuke):
Numerical Methods for Nonlinear Par-
tial Differential Equations Arising from
Large-Scale Multi-Agent Control Prob-

lems

. (R L) TL#k 87 (ETO Tokuhiro):

Numerical Analysis for Geometric Evo-

lution Equations

. (IBL) @k HEE (FUKUNAGA Kouki):

2y FPU—27 FICBIA2XBERETILD
BT

F. XHMFE S — B R
1.
2.
3.

Journal of Scientific Computing fREEZE
Numerische Mathematik fR$EZE

International
Mathematics fREZRE

Journal of Computer



. Japan Journal of Industrial and Applied
Mathematics fREZRE

5. Journal of Mathematical Sciences, the
University of Tokyo %8

6. JSIAM Letters fREZE

7. BARER HAREERRER

8. B - HOIRI A HBE FMRE DD DR
8 - BEMIIZE M A 2023 (HAKE:
=, BASHERSE R, et REE)
2023 £ 10 A 13 H, EEZBESB XUFEIT
=B

9. HAISHEFY = HHEB LOERE

10. AAISHBEER TR & Bam
Bro WHFEHR e
11. B¥x (BEREATR&ESER, 2023 4

11 A 8 H) 12BIF 2 BT

k42 M #F (SASADA Makiko)
A. BASTREE

KEEME B R % — 2 0 A TR S 729,
kR R THEE S &, HAEFEMAEET
W3 EZEM 2R T RFTER 7 7 (X, FE) Kz
T, THETHEL DMK T - T E /AR
HERZ XD —AL U7z, BT EEH O &
MMEBITHR o7z, E51C, ORI (KR
B MEMERRICNLT, BEZMEERL, Z
D EToO—HREEE —tREXOZE-A I ETL
FREICERLTER 2R L. E5I1C, 2
NETE DI THEMEHD exchangeable TH
%1 EWHREDTTRIFE L 0 X—FkakEn
D=L RRL, X5 THAEEHD
irreducibly quantified TH %] £ WHREDILT
BEEORER L FRRIC 1 RO—FkaREw Y =20
25 xR LE ZhsoERbEHWT
B EAE R %2, (RIFEZEH O/EE D 21T
L, S 3 RUTOREDHE TR
2187z, o, ZoERIT & &N e
AT BT, JRE O AR ) SRR 77 12 X D R EL
TADBED XS ICREINZD WD — R T
B287. 26502 TRNE—KE Dl
[ TH D, JAFTHRMEEER O I OWT
BE L RENHEK, ILAEBRK, fIRHLKE O
HFEFETH 5.
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In order to treat large-scale interacting systems
in a general framework, we have developed a
formulation of local interaction, which is a gen-
eralization of the local interaction introduced
in our previous studies, in addition to the set S
representing the set of local states and the lo-
cally connected graph (X, E) representing the
underlying space where the interaction takes
place. Furthermore, for this extended (large-
scale) interacting system, we define the configu-
ration space and confirm that the uniform func-
tions and uniform forms on the configuration
space can be formulated in the same way as be-
fore. Furthermore, we show that the 0-th uni-
form cohomology corresponds to the conserved
quantities under the weaker assumption that
the interaction is exchangeable, and we also
show that the 1-st uniform cohomology van-
ishes under the assumption that the interaction
is irreducibly quantified. Using these formula-
tions, we classify local interactions based on the
structure of the space of conserved quantities
and obtain a complete classification when S is
a set of three or less points. Furthermore, we
obtained a general conjecture on how the diffu-
sion matrix of the diffusion-type hydrodynamic
limit equations can be expressed in this univer-
sal formulation. All of these studies were done
in collaboration with Kenichi Bannai, and the
classification of local interactions was done in
collaboration with Kenichi Bannai, Jun Koriki,
Shuji Yamamoto, and Hidetada Wachi.
B. &KX
1. D. A. Croydon and M. Sasada : “Du-
ality between box-ball systems of finite
box and/or carrier capacity” , RIMS
Kokyuroku Bessatsu,79 (2020), 63-107.
2. D. A. Croydon, M. Sasada and S. Tsuji-
moto : “Dynamics of the ultra-discrete
Toda lattice via Pitman’s transforma-
tion” , RIMS Kokyuroku Bessatsu, 78
(2020), 235-250.
3. O. Blondel, C. Erignoux, M. Sasada and

M. Simon : “Hydrodynamic limit for



10.

2.

. D. A. Croydon, M. Sasada :

. D. A. Croydon, M. Sasada :

. D. A. Croydon, M. Sasada:

. M. Sasada and R. Uozumi :

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

“Discrete
integrable systems and Pitman’ s trans-
formation” , Advanced Studies in Pure
Mathematics 87 381-402 (2021).
“General-
ized hydrodynamic limit for the box-ball
system” | Comm. Math. Phys., 383(1)
427-463 (2021).

“On the
Stationary Solutions of Random Poly-
mer Models and Their Zero-Temperature
Limits” , J. Stat. Phys. 188(3) (2022).

. 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).

. D. A. Croydon, T. Kato, M. Sasada and

S. Tsujimoto : “Dynamics of the box-ball
system with random initial conditions
via Pitman’s transformation” , Mem.
Amer. Math. Soc. 283(1398) (2023).
“Yang-
Baxter maps and independence preserv-
ing property” , to appear in Electron. J.
Probab.
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” , to appear in Fo-

rum of Mathematics, Sigma.

C. MEEFEH«
1.

Statistical mechanics meets integrable
system, Women at the Intersection of
Mathematics and Theoretical Physics
Meet in Okinawa, 8 R}2E £ i K22 B
K2, 20234 3 H

Axiomatization of the theory of hydro-

35

10.

1.

dynamic limits and its benefits, 27th
rencontre ITZYKSON : Fluctuations far
from Equilibrium, France, 2023 ££ 6 A

. Probabilistic approaches to discrete in-

tegrable systems, 43rd Conference on
Stochastic Processes and their Applica-
tions, Portugal, 2023 € 7 A

. Hydrodynamic limit equations derived

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

. Independence preserving property and

integrable systems, Stochastic Processes
and Related Fields, F#E A2, 2023 £ 9
H

. Yang-Baxter B & ML MEORIFII, HAEL

FRMFREIHER, RALREREHE
WgERt, 2023 £ 9 H

. BERCRTRE D RN OTERGRIY Y o —F, H

ABERKEREG RIS BRI R
Aty > a v RRlEEE | JALRFE KA
PR ZERE, 2023 £ 9 H

TR BHCTROY RO A, 2023 4FEE

BT RE BT v RY Y 4 MCME
SYMPOSIUM 2023, REE K2, 2023 4F
11 A4

. Bi-infinite solutions and invariant mea-

sures for systems of KdV- and Toda-
type locally-defined dynamics, Dynamics
Days 2023, BUREFRIRE, 2023 4F 11 A
HEERT 2 ZhFRICEESLNT, B
B2 =HH 2023 FE REK - GUSHHE
=, HIaKE, 2023412 A

D. ffiF&

FERIEAE G - FERIETZ 111 HEREED
FHCEERZ SATHBEILTF V7 —NIZ
DWW L7z, (B RERT - 4 A NE
)

%ﬁ

. FERERORAT AR V - BT XA SRR

Hid TERam e Bfs I Er ROtz vy T
H%. L, AR RIS U CHERGA 72
7 7a—F T 21T 5 T & THERGR DAL



Lo b, VB RDOIEGH 5 b Bk
FOHEMIEOLNE Z b o TE .
F 7o, ATED R T 2 MAEN ¥ OMSRT
B B — ALK T ¥ 2 BOEHNCHGES 5 |k
Td, BT RIS 2 iR 72 7

TOa—FPREBIZR->TETWS., ZO#H
FTIE, 25 LR MERETET R D

HEWIC & 2300 H L WIEE & BAR )%
DI L7, SEEOMERUIE LT Ol D
TH5. 0.4vbuxryay (ERrH
1) 1. BERAEESR 2. EREAEROERL
¢ Pitman Z#2 3. BEBRTAE D R 4. Rk
ERE T ERDROIFAE L — B 5. #E
RORZEA 6. BERATRE ) R DAZE IR
CHNHRER 7. VY F e Y ) b
YDA 8. —IRALTRAR S AR (R
b - 4 EASEERR)

3. HARIEY I F— BEERIE) - Tx4 Y
EY REIREELY (WHA—F) ) O%i#E
B X 2 T o7z, (BEREIHR
FERFR)

E. &+ - EtEmx

1. (Bt) K&E#H (YAGO Tetsuya): A b L
AT A MBI BHERNERDEA & &K
{LE IS D BERGE L

F. Mo ses — e 2

1. HARBER HINERBRER

2. FYLAIRZERT AIP € > X —& B3R

3. BLZERISERT BPHADNE 7 e 75 2B
By —% v 77V —7 HEEAN

4. B4V ¥y 7 MH FERE

5. Probability Theory and Related Fields,
Associate Editor

6. Annales de I'Institut Henri Poincaré,
Probabilités et Statistiques, Associate
Editor

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

8. Af#kGES Catch-all Mathematical Col-
loquium of Japan) 135 A

9. HEHERGtY I - — BH

10. FUERRABOIET I ZE T EEZBRER

36

11. HAZM = SR E

12. 21st international symposium "Stochas-
tic Analysis on Large Scale Interacting
Systems" &5 A

13. Connections Workshop : Stochastic Pro-
cesses and Related Fields g5 A

i

2021 4 11 A ESIHZERAFEEN BEEEih
PRBUEERE i LEIREE (P2 T
XE)

2. 2022 F 1 H BEEFECERI A ELE

3. 2023 ¢ 12 A BIGEOHE =M ELE

=

H. ooy 22—

1. Patricia Gongalves (Instituto Superior
Técnico University of Lisbon Portugal)
Oct. 27-Nov.1, 2023, During her stay,
Professor Gongalves worked on the hy-
drodynamic limits and equilibrium fluc-
tuations for multi-species exclusion pro-
cesses and partial exclusion processes
with Kohei Hayashi and me. We derived
the stochastic Burgers equation from
weakly asymmetric partial exclusion pro-
cesses and the coupled KPZ equations
from weakly asymmetric multi-species

partial exclusion processes.

&M Z (SHIHO Atsushi)
A, WFZEREE

WFEE L TOMET, E8p > 00%2IKkk |k
DREERIRITH LT, oL 2RVa Yy Ry
MUEDSFIRER G E B 7 V A& ) v afkEn
—r—HL, FEMIY Yy FakeEry—
—® L, BRAERK W (k) T, cdh BTIEHEEZ
W RWE pEaREn Y — G5 R R AR
HIZOWTOBRNMIED FTHKL TV, 20
ROV T DM ZHNETHTH 5. (Veronika
Ertl [k, Johannes Sprang K& O3 FESE)

K7z, LARTRERK U 72 MR B 7 U R & ov a7k
E R Y — O EHE A DML Z R EEIICR 2 7+
EuY—F2HOTHARB LAWY RSEIHTH



5. (WEEERE OHFEIE)

HARAIE R A 72 S BRI D TR0 LT & oY
ZVRRY YA RICEAR KT 25T
fTo7=.

DIRTHHEE U 74550 0 O AR EL Z bR IR D i
N5 2 MR B R - 5 — A EARREIZ OV
TOMMXHBHR X N7z, (Bruno Chiarellotto X,
Valentina Di Proietto K& OFE:[RITF5E)

By the previous academic year, we had proved
the existence of good integral p-adic cohomol-
ogy theory for algebraic varieties over a per-
fect field k of characteristic p > 0 which co-
incides with log crystalline cohomology when
it is smooth and has a nice compatcification,
which coincides rationally with rigid cohomol-
ogy, which is finitely generated over W (k) and
which satisfies the cdh-descent property. We
are revising the article on this study. (Joint
work with Veronika Ertl and Johannes Sprang)
Also, we are revising the article in which we
reinterpreted the weight filtration on relative
log crystalline cohmology, which we had con-
structed before, in terms of relative log conver-
gent cohomology. (Joint work with Yukiyoshi
Nakkajima)

We studied to construct the weight filtration
on log crystallins site also for families of simple
normal crossing varieties.

The article we wrote before on relatively unipo-
tent log de Rham fundamental groups for mor-
phisms of log varieties of characteristic 0 is pub-

lished.
B. &KX
1. Y. Nakkajima and A.  Shiho:
“Weight-filtered convergent complex”,
arXiv:2210.01599. (84 pages)
2. V. Ertl, A. Shiho and J. Sprang:
“Integral p-adic cohomology theo-
ries for open and singular varieties”,
arXiv:2105.11009v2. (66 pages)
3. 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.
4. 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.

5. H. Esnault and A. Shiho: “Chern classes
of crystals”, Trans. Amer. Math. Soc.
371(2019), 1333-1358.

C. HEHFER

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

2. BpEaREo Y —MEmIIOWT, #EE
2, BRI HBOERE (£ 94
¥), 2021410 A 27 H.

3. On integral p-adic cohomology, Alge-

up

k=t
p={i11Y

braic geometry and arithmetic geometry
conference 2019, University of Science
and Technology of China(HE), 2019 4
12 A 17 H.

4. On integral p-adic cohomology, Over and
around sites in characteristic p, in honor
of Bernard Le Stum, Universita degli
Studi di Padova(A %V 7), 2019 4 9 H
18 H.

D. ##%

1. BORRPEERE 175 L AR o K ico
W L7z, (HEAIRRE S R)

2. BOHALAEREECE - TRERRI AR ot
J5F BIEE AT o 7. (BB
B =)

3. KREUMRECY 1 RN A AR 2SR o B AR
BIZERNC OV TR L7z, (BB
AR

4. BUEFMEEEREY TR 1 ot
J53 BB T o 7. (AR
%)

5. MRMRECE 2 ATHIK, Mk, —gEic
DWTFR L. (BEE AT TR)

6. FREURECHEY | TRERECY: 20 Wih s
BB AT o fe. (BEEFHRRTHIAE#ER)



7. EWa HRER D EM RGO BRI
W L. (BRI )

8. RECEIIL: KGR, F a7 HGIOWTH#SE
U7z, (BE2EER 3 AT #R)

E. &4 - Mtamx
1. (1) 2= 222 (LI Kimihiko): ¢-de Rham

complexes of higher level.

F. MAZES — B2
1. Journal of the Mathematical Society of
Japan fR%RZEH
2. MR TRERESGR . 200 EE
ZERER

=& 8% (TAKAGI Shunsuke)
A. BRI

WEEREICT &k %, LD GRERY) L ILFE
THEEA 7 7 L8 DFIS T DR 2 FE DI DWW THA
N, ZORRE STV ] IFedr. &
LAY DRERBVEEE G oA TWED, LT
VY rEEX R 0ICHMEZE LR, £, JF
1EHIER £ Briangon-Skoda B EHIZ DWW T,
Wenliang Zhang [C (£ V 2 A RFESHITRKR) &
DRI FEHHETHTH 5.

Continuing from last year, I collaborated with
Tatsuki Yamaguchi (University of Tokyo) to
study the behavior of adjoint ideal sheaves un-
der pure morphisms and wrote up the results
in the preprint [1]. While most results were
obtained last year, it took some time to fi-
nalize the preprint. Additionally, joint work
with Wenliang Zhang (University of Illinois at
Chicago) on the Briangon-Skoda type theorem

on singular rings is ongoing.
B. KL
1. S. Takagi and T. Yamaguchi : “On the
behavior of adjoint ideals under pure
morphisms”, arXiv:2312.17537, submit-
ted.
2. K. Sato and S. Takagi :

of log terminal and semi log canonical

“Deformations

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

3. 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.

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

5. S. Takagi :
merically Q-Gorenstein varieties”, J. Al-
gebra 571 (2021), 266-279.

6. 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.

7. Y. Gongyo and S. Takagi :
jectivity theorem for globally F-regular
varieties”, Eur. J. Math. 5 (2019), 872—
880.

“Kollar’s in-

C. HEEFER

1. Deformations of klt and slc singulari-
ties, Birational Geometry Seminar 2024
in UCLA, > 54 >+t 3F—, 2024 £ 2
H.

2. On the behavior of adjoint ideals un-
der pure morphisms, Conference on Sin-
gularities and Birational Geometry in
Seoul, Korea, Yonsei University, 2024
F£1AH.

3. On the behavior of adjoint ideals un-
der pure morphisms, International work-
shop on Birational Geometry, % &K
%, 2023 £ 10 H.

4. Behavior of multiplier ideals under pure
morphisms, FRG Special Month in Ann
Arbor, University of Michigan, USA,
202345 A.

D. &
L. BOER AR [T CORE) - BT
LIZOWTEHFR L. (BT IR
HFR)



2. RFHBAEEY I F—L . AHEEGERD A
AR L LC, SElRATEROMEEHICD
W L 72, (B AR %)

E. B4 - G
1. (L) o & (YAMAGUCHI Tat-
suki): Studies on F-singularities in equal
chracteristic zero via ultraproducts
2. (%) FEFE L (IZAWA Tomohiro):
Okounkov bodies and positivity of ad-

joint bundles

F. Mo tses — e 2
1. Algebra & Number Theory #REZE.
2. Journal of the Korean Mathematical So-
ciety fmtEZE.
HABEERREE IR EEEE.
REGEEZBR REBR.
ARENE TBEEEE ) R
XEEEE BEERAN - SEABCRISLAT B
ERANENAAYL L > X — HTRER.
R X - — HEEA.
8. EEIHZEEES “Birational Geometry and
Algebraic Dynamics” (B E R BOEENY
BigeRl - 11 H 27 F-12 A 1 H) fH3EA.

A S

=

G. ZH

1. 2019 FEAABFRABFEH, REEH
TS0 DR R Y FRRR.

H. i rsoe sy & —

1. Wenliang Zhang (University of Illinois at
Chicago) stayed during June 5-16 and
discussed the Briangon—Skoda type the-
orem on singular rings.

2. Tlya Smirnov (Basque Center for Applied
Mathematics) stayed during November
20 and December 15 and discussed F-

injective thresholds.

=il % (TAKAYAMA Shigeharu)
A. WFZEREE

BERZHREEOEHENSG®R f: X - Y IZBL
T, ZDMHXFEFFR Kx/y +mL B L2 DJEB

39

J& fo(Kx/y +mL) OIEEICE T 2858217
. ZOEMEEOMIE f: X Y R LEYS
WETBHMCED, ZEERLMBEICHEINS.
KREE DK O—DHIZ, IERINRZ PLRODIEHE
2B 3 % Griffiths PHETH 2. EZ2 Y Lo
Hr oBEXRZ IARET S, f: X =P(E) —
Y % E Ot#1L, L = O(1) — X % {88
YR 3%, ZOLE f.(Kx/y+7rL) = det E,
f(Kx)y +(r+1)L) = E@detE £%%. E 7
BERZLIE, IS det B, E ® det E IZIES)E
L THFHIERTINL I — FEIEDM A S, Griffiths
FH X TE Z Griffiths (72Tl I — FEFEN
A2 2WVWHHDTHY, LOBRLIIELDID
(K&ER) BVEVWHYDS. det B, E @ det E DIE
%252 25t &2 EE L, EEMEZFE
Mg 208N H5. 5D ZHEBRTTHS.
SHIE, f: X =Y O— 7 7 4 N— DRI
A 1 OBEOMKETH . MNET LT B
25 AADIEHZREIC AN 3 ~ 4 ERTOWIGE %
HEIEIWTHREZITo . KEEH T ZHx
e E1T 5.

Let f

holomorphic mapping between complex man-

X — Y be a proper surjective

ifolds. I studied the positivity of relative ad-
joint type bundles Ky,y + mL and its direct
image sheaves f.(Kx/y +mL). This study of
positivity can be applied to various geometric
situations depending on how f : X — Y and
L are set. I studied 2 topics in this year. The
first one is a conjecture of Griffiths about the
positivity of ample vector bundles. Let E be
an ample vector bundle on Y of rank r. Let
f: X =P(E) = Y be its projectivization, and
let L = O(1) — X be the universal quotient
line bundle. Then we have f.(Kx/y +rL) =
det E, fu(Kx/y + (r+1)L) = E®@detE. It
is known that det F', E ® det E respectively ad-
mits a Hermitian metric with Nakano positive
curvature as a direct image sheaf. A conjecture
of Griffiths predicts that “E admits a Hermi-
tian metric with Griffiths positive curvature”.
There are some (not a small) discrepancy be-

tween Griffiths’ conjecture and the above ob-



servation. We, presumably, need to construct

carefully metrics on det F/, F ® det F and need

to estimate their positivities. The second one is

a study of the case where the logarithmic genus
of the general fiber of f: X — Y is 1. We con-

ducted this research by expanding on research

done three to four years ago with a view to ap-

plying it to minimal model programs. We will

continue this research next year.

B. KL

1.

S. Takayama: “Singular Griffiths semi-
positivity of higher direct images”, Math.
Ann. (2023), online first.

. S. Takayama: “Singularities of L?-metric

in the canonical bundle formula”, Amer.
J. Math. 144 (2022) 1725-1743.

. S. Takayama: “Mumford goodness of

canonical L2-metrics on direct image
sheaves over a curve”, Adv. Math. 405
(2022), Paper No. 108485, 22 pp.

. S. Takayama: “Asymptotic expansions

of fiber integrals over higher-dimensional
bases”, J. reine angew. Math., 773
(2021), 67-128.

. S. Takayama: “Moderate degeneration

of Kahler-Einstein manifolds with neg-
ative Ricci curvature”, Publ. RIMS. 55
(2019) 779-793.

. S. Takayama: “Moderate degenerations

of Ricci-flat Kéhler-Einstein manifolds
over higher dimensional bases”, J. Math.
Sci. Univ. Tokyo 26 (2019) 335-359.

S. Takayama: “A filling-in problem and
moderate degenerations of minimal al-
gebraic varieties”, Algebraic Geom. 6
(2019) 26-49.

C. HEEFER

1.

Limits of LP-space structures on pluri-
canonical systems. An Alpine meeting
on nonpositive curvature in Kéahler ge-
ometry. 77 VR (*v V), 2023 i 6
H.

. ZEEMERERO L #EEOMRICOWT,

5828 MIEERM S VR Y A, SRR
A LV EIER, 2022 4E 11 A.

. Asymptotic expansions of fiber integrals

and applications, 5§ 15 [EfREK - AT - %
it 3 - —, BREKRY, 2020 4F 2 A.

. Asymptotic expansions of fiber inte-

grals and application, Birational geom-
etry and moduli spaces, ¥ —ZX +Z7 U7
(¥ F=—=K%#), 2019 /£ 12 A.

. Asymptotic expansions of fiber inte-

grals, Tianyuan International Workshop
in Several Complex Variables 1[E (£#&),
20194E 7 H.

D. f##%
1. SR 11 R BERGR O B R A,

ARANBERL, Mg, V —~ > DEBUEH,
BB Ele oW TR L. (3 £
bE =9

BRI LR OMARSETR

ATENE KL, ZERBEBE X 0EHBD
WMAETICOVTHR L. (BESFES
ATHARRAE A% %)

- WOREE (2) L BOERIE RIS S X,

T HEE L7eMor - e RS B
Wreg DEAR 25 ZT5 & ROV TR
U7z, (BRI AR

- fEtTE XE - Bl VI 2RRER

PR DL, R MR 12 D\ T EF
RERE TRIBEERET AT i o TRl L 7.
fR b8 O R, W o E2ef T IRE, o
ERUERL, 7 VR, W o E RS
DWTZOHEROMIEAT > 7. (B
BT - 4 AR

E. &+ - -t
1. (L) % Ak (WATANABE

Yuta): Bogomolov-Sommese vanishing
with multiplier ideals and studies on pos-
itivity of singular Hermitian metrics on

holomorphic vector bundles.

F. XM — B R
1. (Organizer) %5 24 [0 2 2288 R EHT EE L

SURTY A, (R HEEEER S & —, i



ZINREEILNT), 2023 47 H.

2. (Organizer) %5 29 [EIERKEM > >R Y
2, (R BRERBGE & LVWo 2l ER, Al
AR, 2023 4F 12 H.

3. (Editor) Forum Mathematicum.

st H (TSUJI Takeshi)

A. THFE

p & Hodge HEB LU pEarEu Y —5Hic
DWTHIFE L TW5. EJE prism 23 g-crystalline
prism 12 % 2 551N prismatic crystal & Z
DakrEnY—% ¢-Higgs MitxE AW TRATHNIC
IR T 55512\ T, cohomological descent %
W72 KIBRIEE RS0, FEMEIE - Frobenius 51 X R L
L ORFRL B T 2N E 7. ¢-Higgs
@ Frobenius 51 2R L TDIR S FNIZEE L T,
prismatic F-crystal @ prismatic 2KER Y —
@ Nygaard filtrtation @ ¢-Higgs H % Fw 724
x5 2 7.
L2 WHESREELR LDGA D crystal %D
aRERY—DORFAFERICOVTS, FEX TV
BAF—LH 1 DO p RIRZELRED D &
2, ZR q AT IR BERE ¢-Higgs Hd % 2
ik hEMoid %z 5 27%. %7 Ahmed
Abbes &35 & Of Michel Gros K&, p it Simpson
HPTDWT, B/ INETEA DSt O KIS
b LTOBRERRE L RVEFROM A EIT-
7z. EFEEOIRIC XD, HOFH £ torsor i
f£5 Higgs-Tate fRE% FH\ 7z Higgs DIz o h
Tig B X MR o N BRIEBR OB Z /T
7z, Bl E# = HEAFFLEITY, p i Simpson XI5
OEFMEDORFREZ L, ¥ 7 Higgs-Tate f{%
CIXERL B FEERAWBEER OGRS
DI L.

HJE prism A3 g-crystalline prism

Takeshi Tsuji is working on p-adic Hodge the-
ory and p-adic cohomology. He finished writ-
ing a paper on the description of relative pris-
matic crystals and their cohomology with a
base prism lying over the g-crystalline prism in
terms of ¢-Higgs modules, including the global
description via cohomological descent and clar-

ifying the relation to the Frobenius pull-back

and product structures. In connection with the
study of behavior of ¢g-Higgs bundles under the
Frobenius pull-back, he gave a construction of
the Nygaard filtration of the prismatic coho-
mology of a prismatic F-crystal in terms of ¢-
Higgs bundles. In the case of a more general
base prism and in the case without a base, he
obtained a similar description by adding the
variable ¢ and considering arithmetic ¢-Higgs
fields, assuming the scheme in question con-
tains a primitive p-th root of unity. He studied,
with Ahmed Abbes and Michel Gros, functori-
ality of p-adic Simpson correspondence with-
out assuming the existence of a global lifting of
a morphism to the first infinitesimal deforma-
tions. In the last academic year 2022, they had
obtained a construction of twisted pull-backs
and twisted higher direct images of Higgs bun-
dles via the Higgs-Tate algebra associated to
the torsor of liftings of a given morphism of
varieties. Continuing the collaboration, they
showed functoriality of the local p-adic Simp-
son correspondence, and clarified the relation
of our twisting operation with other methods
used in some related studies.

B. &KX

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,
submitted.

3. T. Tsuji, Crystalline Z,-representations
and Ains-representations with Frobenius,
the proceedings of Simons symposium:
p-adic Hodge theory 2017, Springer 2020,
161-319.

4. T. Tsuji, Saturated morphisms of log-
arithmic schemes, Tunisian Journal of
Mathematics 1 (2019), 185-220.

C. HEA¥ER

1. Prismatic crystals, g-Higgs modules, and

their cohomology, Workshop on p-adic



Arithmetic Geometry (Spring), Institute
for Advanced Study, USA, 2024 4£ 3 A
2. p i Hodge Blimoi e, (B RBEGH & Z
DA, FEREEERETRIIZEAT, 2023 4
12 A
3. Prismatic cohomology and g-Dolbeault
complex, p-adic cohomology and arith-
metic geometry 2022, Bk K%, 2022 4
11 H
. Generalized Coleman power series and
Iwasawa cohomology for Lubin-Tate ex-
tensions, Around p-adic cohomologies,
Padova, Italy, 2022 ££ 9 H
5. Prismatic

and A

cohomology with coefficients, Franco-

cohomology

Asian Summer School on Arithmetic
Geometry, Luminy, France, 2022 ££ 5 A
6. Integral cohomologies in the p-adic Simp-
son correspondence, Arithmetic Geome-
try - Takeshi 60, BE K, 2021 £ 9 A
. Coefficients in integral p-adic Hodge the-
ory via generalized Aj,¢-representations,
p-adic cohomology and arithmetic geom-
etry 2019, ®ALKRE, 2019 £ 11 A
8. Coeflicients in integral p-adic Hodge the-
ory, Arithmetic Geometry in Carthage,
Tunis, Tunisia, 2019 £ 6 A
9. Coeflicients in Integral p-adic
Hodge Theory via Generalized Ajpg-
representations and g-connections,
Simons symposium: p-adic Hodge the-
ory (2019), Elmau, Germany, 2019 4 4

H
D. i##%

1. BOERIEERE. MAOESF - SIERECEC
DWTOEANGER. MBEHY. (BaE
SRR AR, BR 1, S

2. WHHER Y 1. WOaEa¥o#HE. T4
7—DEM, 74 7B, 2EHEKD
Wi ko fo. (PR AR
#, R 1M, S2)

3. WOREDY 2. MOESEO#ER. LA
BIEOME (v 1750), B, MR

42

B, EREARE W o7z, (BEFERA
HIERAERSER, B 1B, A)
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F. Mo ses — e 2
1. Journal of Mathematical Sciences, the
University of Tokyo, T7 4 X —
2. Journal de Théorie des Nombres de Bor-

deaux, =7 4 X —

EE f1X (HABIRO Kazuo)
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1. % n O BHEE F, © TA-EHCFRZE 1A, 1,
HCORME Aut(F,) OEDEHTHD, F, D7 —
NOUEICEMARER S 27t 5% 5. TA, D 1 X
akEr Y —1EA#E, Cohen—Pakianathan, Farb
K Lo THES N, LEBICB T 2&mRXakE
1Y —® “Albanese #1777 & Pettet (2 RD%GE)
CRHHIZE > TIREXNTZ. X 2 T, 1A, O
TEARER Y —REROMEITOWTHH & HFH
THIZEL, s, TA,, D Albanese 2 RER Y —
CIRAERZIEAIR O 7 ¥ Y VRICEE I [FH
TH3eWVWHTHEEINT, akEn Y —2REH
HZETH2 L VIRED FTZNEIEHL 7-.
2. Johnson-# M E, T D EHARH O REHL
FINOBEGBEBERZIANS Z 2 iIc X 2 HHIOE
BEEIC T 2B 7 7o —-—FTH 5. @l
Tl Massuyeau & $£[FT, 3 ZITD Y FILED
BAGSHREE T $ % Johnson-#% HE R O X G %
W7E L 7. Z oMEmIIHE O FEHEHF 0SS & H
2D OETFATICHLE 5 2 e TE, A Y Rk
BEEHRERICHLVEEL 52 5.

1. The TA-automorphism group IA,, of the free



group F,, of rank n is the subgroup of the au-
tomorphism group Aut(F,,) of F,, consisting of
elements acting trivially on the abelianization
of F,,. The first cohomology of IA,, was deter-
mined by Kawazumi, Cohen—Pakianathan and
Farb. The “Albanese part” of the higher co-
homology in a stable range was determined by
Pettet (in degree 2) and Katada. Joint with
Katada, we studied the structure of the stable
cohomology of IA,,, and formulated a conjec-
ture about the algebraic structure of the sta-
ble cohomology of IA,,, which states that the
Albanese cohomology of TA,, is stably isomor-
phic to the tensor product of the Albanese co-
homology of TA, and a polynomial ring with
infinitely many generators. We proved it un-
der the assumption that the cohomology is
representation-stable in the sense of Church
and Farb.
2. The Johnson—Morita theory is an algebraic
approach to the mapping class groups of sur-
faces by studying the action of the mapping
class group on the lower central series of the
fundamental group of the surface. Joint with
Massuyeau, we studied its variant for the 3-
dimensional handlebody. This theory is quite
parallel to the surface mapping class group
case, and give new structures for the handle-
body groups.
B. FE&KGX
1. K. Habiro and G. Massuyeau: “The
Johnson-Morita theory for the handle-
body group”, preprint arXiv:2401.07705.
2. K. Habiro and M. Katada: “On Borel’s
stable range of the twisted cohomology of
GL(n,Z)”, to appear in Osaka J. Math.
3. K. Habiro and M. Katada: “On the sta-
ble cohomology of the (TA-)automorph-
ism groups of free groups”, preprint
arXiv:2211.13458.
. K. Habiro and Y. Kotorii: “Ribbon
Yetter—Drinfeld modules and tangle in-
variants”, J. Topol. Anal., published on-

line.
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5. K. Habiro and A. Vera: “Double Johnson
filtrations for mapping class groups”, to
appear in J. Topol. Anal.

6. A. Beliakova and K. Habiro:
egorification of the ribbon element in
quantum sl(2), Acta Math. Vietnam. 46
(2021) 225-264.

“A cat-

WEEEES
1. On the stable cohomology of the (IA-

Jautomorphism groups of free groups, F
ArY— Kt I —, BERARFERK
HIRFARZCRL 2023 4F 4 H.

2. BF P ERY—12oWT, HERF#ES,
KRR L GRIRI AR, 2023 4F 4
H.

3. On the stable cohomology of the IA-
automorphism groups of free groups,
Mapping class groups: pronilpotent and

SwissMAP

Diablerets,

cohomological approaches,

Research Station in Les
September 2023.

. Johnson homomorphisms for handle-
body groups, Tokyo-Seoul Conference in
Mathematics 2023, B 5 K2EREHTHH

REEIFZERL, 2023 £ 10 H.
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1. BOEBIEERE (FRAARE), MBI,
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1. Quantum Topology, editor

2. HAB# 2 bRy —nka b Rey—

AR R

H. g rooey X —
Gwénaél MASSUYEAU (University of Bur-
gundy, France), 2023 4 11 A 22 H~2023 4
12 A 1 H. He gave a talk “An analogue of

the Johnson-Morita theory for the handlebody
group” at the Tuesday Topology Seminar.

Fih f#E (HIRACHI Kengo)

A. WS

SR I O KIS 72 A2 & OB TH B
CR ZEEDAE R DRIGDIF K ZHElF T 5.
NIRRT A Y a R A Y s =T —
FITEMNEZD, ZoFv— R0 (FH#T3)
OB IAAREEZ D ZLICEDZL OB
BEVEHFTES. WO0DF v—ERITD
WL, OIS AERZERO CR &R
OEPTE L TRT LD TEZD, ZORERIZSE
ML TWRW., 22T, ZOMROTLRD 215
37912, HEEEET 5L ZOBITLERDE
DERIELE. BLWI L ICHEIAZEDETZ
ER ORI CRAERTEZONS. SFE
B7x277—<YD7 eIy b EtEEHWTE
DESG e BRINCETE T 2 7030 XL EB1ERR L
oo TR K DEENRETH 2BOALRDLH
BEHATREL 72 5.

I continue to study the correspondence be-
tween global invariants of a strongly pseudo-
convex domain and invariants of the CR man-
ifold given as the boundary of the domain. A
complete Einstein-Kéhler metric is defined for
a strongly pseudoconvex domain, and many in-
tegral invariants can be defined by considering

the renormalization of the (divergent) integrals
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of the Chern forms. For some Chern forms,
this integral invariant can be expressed as the
integral of the curvature of the CR structure of
the boundary, but this translation is not com-
plete. To obtain a clue to this translation, we
computed the variation of the integral invari-
ant when deforming the domain. It turns out
that the variation can be described using those
given by the local CR invariants of the bound-
ary. This year, we constructed an algorithm to
explicitly compute this variation using Fefer-
man’s ambient metric. This enables the com-
parison of integral invariants that are difficult

to compute.

B. ¥&iX
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. HEE¥ER

1. Local and global invariants of CR geome-
try, The 6th Workshop “Complex Geom-
etry and Lie Groups”, Online, Feburary
2021

. CR %], LR MO ME, HRBF D4
MIRE 1L, A > 74 ¥ & RERMILKRE, 2021
F£9H

. Invariant theory for the Szegd ker-
nel, Virtual East-West Several Complex
Variables seminar, November, Online,
2021

. 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

. Normal scale for pseudo-Einstein con-
tact forms and intrinsic CR normal coor-
dinates, Conformal Geometry, Analysis,
and Physics, Seattle (USA), June 2022

. 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

7. Q-prime curvatures associated with
Chern classes, Complex Analysis, Geom-
etry, and Dynamics II, Portoroz (Slove-
nia) June 2023

8. Normal scale for pseudo-Einstein contact
forms and intrinsic CR normal coordi-
nates, HERMIBI 2ERE L HFERD
AEEE, R, 2023 4F 11 A

9. @-prime curvatures and renormalization
of Chern classes for strictly pseudocon-
vex do- mains, Conference on Differential
Geometry and Geometric Analysis, [E 3/

HHEKRY: (A1) December 2023
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1. (L) #H FHlgE (KANDA Shuho): The
hard Lefschetz duality for locally confor-

mally almost Kéhler manifolds
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ZFAD Floer RE ¥ —8ITH 2 [ HFEREIE
MERM D A TH 2205, Zh O Lo FH
7 Td % Dirac HIEKXDMHEEIKE g

45

3. CHREEE LT —< b LT, #EE SR LA
KD E % 5 2 5 =D DRFHED X 7 =
ZLDHY, Tl PEmECELS bR
0 HIENOBF T 7 a—FIZONWT HEL
LTW3.

SEEIIROMIEELT - 20

o BT EOFEMAEHROBERGIEEL
RIEEE TOREmICBW T, #Eitk
Dirac 713 & #ERAY 72 Wilson-Dirac
FAZOEBE LT 27-2DITRA v b ik
ZDFBEDT7 TV VFHETH -7z, £
DFEAZ AL X <175 Zeid, HERuc
IEMMIEHEBEA L ZTDOHEMD 72D
RETH D, FHEEE, X7 PLRE, B
727 P VRICHDIAL Z 21tk D, R
BLOIVHGZESGAONS 2z /il
L7,

o fitEM K BB O EA L
Wilson-Dirac 7EF 220 U THEZ £ X
b3 2Bz, Wilson D& E| ¥ Dirac /E
O BEZ 7 BES 2 3 O R Z R
L7z ZDFiEE LTHMER K B0 ER
ftzod oD@ AR V2758 %
EZTW5, 2% 2 Hilbert Z2# D LD
HAEOE#ROLED b4 ETLE LTH
RIS E R RIS 2 H5R D VIR EE O
Witten deformation W21 H %,
EIE. K HoERMLOBEROE 2 ik A
7o L2 L. BIE. £mEDOW L ERL
BREZA TV,

I have been studying 4-dimensional topology
and gauge theory, in particular an aspect of
gauge theory as infinite dimensional geometry.
My current interest is a cohomotopy version of
Seiberg-Witten invarariants and SeibergWitten
Floer homotopy type, which are invariants of
4-manifolds and 3-manifolds respectively. The
linearlization of the Seiberg-Witten monopole
equation has Dirac equation as its principal
part, and the Seiberg-Witten invariants reflects
some properties of the family index of Dirac

operators. As related topics, I study the local-



ization of solution of Dirac operators and also
study a mathematical appoach to topological
phase in material science.

This academic year, the following research was

conducted:

¢ Discrete Approximation of Elliptic Oper-
ators
In the research up to the previous year,
we compared the index of the continu-
ous Dirac equation with that of the dis-
crete Wilson-Dirac operator. A crucial
aspect for this comparison was the a pri-
ori estimate of the latter. We expect that
a clear proof of this a priori estimate is
relevant for discussions when introducing
nonlinear terms into the equations. This
year, we found that embedding vector
bundles into trivial vector bundles pro-
vides a clearer argument.

¢ Modifications of formulation for topolog-
ical K-groups
We have been exploring the construction
of arguments that separate the roles of
the Wilson term and the Dirac opera-
tor when formulating the index for the
Wilson-Dirac operator. As a method for
this, we are considering using appropri-
ate variations of the formulation of topo-
logical K-groups themselves. As a toy
model for comparing the indices of opera-
tors on different Hilbert spaces, there is a
discussion using the Witten deformation
of the index theorem for elliptic differ-
ential operators. In fact, we attempted
several transformations of the formula-
tion of K-groups. However, a satisfac-

tory formulation has not yet been found.

B. #E&KX
1. Hidenori  Fukaya, Mikio  Furuta,
Yoshiyuki Matsuki, Shinichiroh Matsuo,
Tetsuya Onogi, Satoshi Yamaguchi, and
Mayuko Yamashita : “Mod-two  APS

index and domain-wall fermion", Lett.

Math. Phys. 112, no. 16 (2022): 1295 -
1311.

. Takashi Okada, Atsushi Mochizuki,

Mikio Furuta, and Je-Chiang Tsai
“Flux-augmented bifurcation analysis
in chemical reaction network systems",

Phys. Rev. E 103, 062212 (2021)

. Hidenori Fukaya, Mikio Furuta, Shinichi-

roh Matsuo, Tetsuya Onogi, Satoshi Ya-
maguchi, and Mayuko Yamashita. “The
Atiyah-Patodi-Singer index and domain-
wall fermion Dirac operators.” Comm.
Math. Phys. 380, no. 3 (2020): 1295 —
1311.

. HEAFER

1. “ Index of the Wilson-Dirac operator",

Topology of 4-manifolds and Related
Topics A Conference in Honor of Jongil
Park’ s 60th Birthday, Jeju  Janurary,
2024 ()

. “Finite dimensional approximations and

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

University

. “Index of the Wilson-Dirac operator re-

visited: a discrete version of Dirac op-
erator on a finite lattice", i iTHEMS
Math Seminar Talk, 2022 & 2 H

. “The Atiyah-Patodi-Singer index theo-

rem and domain walls", MATERIALS
RESEARCH MEETING 2019 Materials
Innovation for Sustainable Development
Goals, YOKOHAMA SYMPOSIA 2019
DECEMBER

. “The Atiyah-Patodi-Singer index theo-

rem and domain walls", International
Molecule-type Workshop Frontiers in
Lattice QCD and related topics 2019
April Yukawa Institute for Theoretical
Physics, Kyoto University

.
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1. Gl L) B5iE# < (MIYAZAWA Jin):
Real Seiberg—Witten theory and its ap-

plications to surfaces in 4-manifolds
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LTW53.
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BonERIE, EFLODMRRFEICD
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HiED T,

3. RESHRREIFE TS BT 3 KERY v
VHEEETV v VERREL, ZOHHEH
MWHEEZHFNT-. AHROFK, R =2
WHEDRRTH 2V A7 FEHIHAFITNE
ahnittE AR e ERLT 22 TH-
Jo. ZITIR P THONE R ED 55
RILRT R —REZHIZY v DHEQIATHE
TE2ETLER->TED, BlEFELIZAR
BThHD. YZET VO 1970 FF4K
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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 statistical inference of
population and interaction dynamics, toward

interpretable statistical modelling.

1. We proposed a Student-Lévy driven re-
gression modelling by estimating trend,
scale and degree-of-freedom parameters.
In particular, we quantified how the fre-
quency of discrete observations affects
the estimation accuracy for each param-

eter and derived a sampling scheme that



provides us with easily computable ap-
proximate confidence sets. We could de-
rive the simultaneous asymptotic distri-
bution of the parameters by thinning the
data appropriately to handle the accu-
mulation of discrete approximation er-
rors. The proposed estimation method is
based on the stepwise optimizations com-
bining different sampling frequencies, re-
lying on the Cauchy and Student quasi-
likelihood functions. The advantage is
that it does not involve complicated tun-
ing and numerical integration in the op-
timizations. Our proofs have the poten-
tial to extend to non-linear locally stable
stochastic differential equation models.

. For a class of Gaussian dynamic mixed
effects model, we showed the local
quadratic approximation of the log-
likelihood and the asymptotic optimal-
ity of the associated maximum likeli-
hood estimator. The model describes
the dependence structure of individual
longitudinal data by the time-integrated
Ornstein-Uhlenbeck process, which en-
ables us to incorporate sampling het-
erogeneity within and across individu-
als with only two statistical parameters.
Through numerical experiments, it was
observed that for some parameters the
curvature of the model can be so small
that the estimation accuracy can be low;
this is often the case for asymptotically
effective estimators. The results could be
extended to develop the Gaussian quasi-
likelihood analysis and related model-
selection criteria while allowing for non-
Gaussian distributions for random ef-
fects, driving Lévy-driven noise and ob-
servation noise.

. An iterative ridge regression modelling
method for heteroscedastic regression
models is proposed and its asymptotic

properties are investigated. The mo-
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. H. Masuda,

. T. Imamura and H. Masuda:

. S. Eguchi and H. Masuda:

. Y. Fujinaga and H. Masuda:

tivation for this study was to formu-
late an estimation scheme that does not
suffer from the well-known drawback of
sparse estimation, namely the risk di-
vergence (super-efficiency) phenomenon.
The methodology enables us to alter-
nately and easily estimate possibly high-
dimensional mean and variance param-
eters; no numerical optimization is re-
quired. Although the model was con-
sidered in the 1970s, there has been no
previous research on the properties of as-
sociated estimators. It is a future task
to develop our findings into model infer-
ence and coefficient complexity selection

for Lévy-driven stochastic processes.

B. #E&KHX
1. K. Ho and H. Masuda: “Adaptive ridge

approach to heteroscedastic regression”,
arXiv:2402.13642, submitted.
and Y.

regres-

L. Mercuri
Uehara:
sion. model in  YUIMA”, sub-
mitted; ResearchGate
(10.13140/RG.2.2.26646.15682).

“Student t-Lévy

preprint,

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

“Quasi-likelihood analysis for Student-
Lévy regression”, arXiv:2306.16790, re-
vised and re-submitted.

“On lo-
cal likelihood asymptotics for Gaussian
mixed-effects model with system noise”,
Statistics and Probability Letters, ac-
cepted. arXiv:2303.16639

“Gaus-
sian quasi-information criteria for er-
godic Lévy driven SDE”, Annals of the
Institute of Statistical Mathematics, 76,
111-157 (2024).

“Mixed-
effects location-scale model based on
generalized hyperbolic  distribution”,

Japanese Journal of Statistics and Data



10.

. H. Masuda:

Science, 6, 669-704 (2023).

“Optimal stable Ornstein-
Uhlenbeck regression”, Japanese Journal
of Statistics and Data Science, 6, 573~
605 (2023).

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

“Noise inference for ergodic Lévy driven
SDE”,
16:(1), 24322474 (2022).

Electronic Journal of Statistics,

. H. Masuda and Y. Uehara: “Estimating

diffusion with compound Poisson jumps
based on self-normalized residuals”, Sta-
tistical Planning and Inference, 215, 158—
183 (2021).

S. Eguchi and H. Masuda: “Data
driven time scale in Gaussian quasi-
Statistical Infer-
22:(3),

likelihood inference”,
ence for Stochastic Processes,
383-430 (2019).

C. HEEFER
QESELT )

1.

Consistent model selection for locally
stable trend-scale regression (June 6,
2023; EFFI Japan-French statistics sem-

inar, online)*

. Expanding quasi-likelihood inference for

Lévy driven models (July 20; 64th ISI
Statistics Congress - Ottawa, Canada)*

. Non-Gaussian Ornstein-Uhlenbeck re-

gression (July 28; The 4th Interna-
tional Conference on Science, Mathemat-
ics, Environment and Education (ICoS-
MEE), virtual)*

. Asymptotics for Student-Lévy regression

(August 25; ICIAM 2023, Waseda Uni-
versity, Japan)*

. Asymptotic inference for a non-Gaussian

location-scale mixed-effects model
(September 22; MSJ Autumn Meeting

2023 at Tohoku University)

. Robustifying Gaussian quasi-likelihood

inference for volatility (November 14,

2023; Workshop “New Developments in

49

10.

1.

. Bernoulli journal fREZE

Statistical Theory and Methodology in

Data Science”, Kyushu University)

. Robustifying Gaussian quasi-likelihood

inference (December 17, 2023; CMStatis-
tics, HTW Berlin)*

. Asymptotics and computation of robust

Gaussian quasi-likelihood inference (Jan-
uary 6, 2024; IMS-APRM 2024, The Uni-
versity of Melbourne’ s Parkville Cam-

pus)*

. Asymptotics for a dynamic mixed-effects

model with low-frequency and unbal-
anced data (February 6, 2024; Stochastic
Analysis and Statistics 2024, University
of Tokyo)

Student-Lévy regression with high-
frequency sampling (February 14, 2024;
Workshop “Infinitely divisible processes

and related topics”, ISM)
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F. XM — B R
1.

Annals of the Institute of Statistical
Mathematics fR&EZH (2021 £ 7 A ~)
(2019 4¢ 1 A
~)

. Japanese Journal of Statistics and Data

Science fRfE (2022 4 10 A ~)

. Statistical Inference for Stochastic Pro-

cesses fEZEHE (20144 1 A ~)



5. International Statistical Institute (ISI)
elected member (2012 4F ~)

6. MetBIEEZEE JISD EHEZBRZAR
(2024 46 1 A ~)

7. HARY R MEHFE R RFRE (2023
43 A ~ 20254 2 A)

8. MSJ X7 —VfHHEEH (2021 L ~)

H. #A»sDE Y X —

1. Lorenzo Mercuri (University of Milan),
May 13-31, 2023: Inference and related
numerics for the Student-t Lévy regres-
sion model. Prof. Mercuri also delivered
an internal seminar for members of the
YUIMA project.

2. Maud Delattre (INRAE: Institut Na-
tional de la recherche agronomique
(National Institute of Agricultural Re-
search)), November 25 — December 8,
2023: Modeling non-Gaussian stochastic
differential equations with mixed effects.
Prof. Delattre also delivered the talk at
the FJ-LMI Seminar on Nov 28.

EX ZA (MIYAMOTO Yasuhito)
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1. BIBEDRTHNRT [1,2]) ARXEICET
% iP5 SHER I (TRE S 2 [E
AlE e EAREEZHRINCERRL £ L.
[1] T e®u” —u+u? = 0 ® Neumann [
#, [2] Tl u”+e?sinhu = 0 ® Neumann
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R N p OMBREEICBIT 2 Au +
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My research field is elliptic and parabolic par-
tial differential equations. In particular, I am
interested in detailed properties of solutions. I
use general methods using functional analysis
and methods specific to each equation. Re-
search themes for the past few years are listed

below:

1. Exact representation of all eigenval-
ues [1,2] Exact eigenvalues and eigen-
functions for a linearization semilinear
elliptic problems in a finite interval are
obtained. The Neumann problems of
e2u” —u+u3 =0 and u” + &2 sinhu = 0
are studied in [1] and [2], respectively. In
particular, asymptotic expansions for all
eigenvalue as € — 0 are obtained.

2. Morse index [3] A lower bound of the
Morse index of every radial solution for
the Dirichlet problem Au+|z|*|uP~1u =
0,p=(N+2+2a)/(N —2), on annuli
is obtained. Moreover, we show that this
lower bound is attained when the inner
radius is close to 0.

3. Singular positive radial solution for
supercritical problems [4] The singu-
lar positive radial solution for the super-
critical equation Au + f(u) = 0 is con-
structed and the uniqueness in the space
of radial functions is also proved.

4. Stefan problem [5] We show that a so-
lution for a one-phase Stefan problem on
a half-line converges to a self-similar so-
lution as time goes to infinity.

5. Liouville type theorems for a PDI
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[6] Sufficient conditions for nonexistence
of positive solutions for a certain par-
tial differential inequalities including two

convolution terms are proved.

. Parabolic equation with time frac-

tional derivative [7] The existence
of local-in-time solution to the Cauchy-
Dirichlet problem dfu = Au+u!*2/N on
a bounded domain {2 is established when
an initial function is in L (Q2). Moreover,
the solution exists globally in time if the

L'-norm of the initial function is small.

. A L?-constraint minimization prob-

lem for a Schrodinger system [8]
The existence of global minimizers for
a certain Schrédinger system with L2-

constraint is proved.

. Parabolic equation with spatial

fractional derivative [9] We obtain in-
tegrability conditions for initial functions
such that a local-in-time positive solu-
tion for parabolic equations with spatial

fractional derivative exists.

. Radial solutions for MEMS type

equations [10] We prove an existence of
a degenerate radial solution for a MEMS
type equation r~ (=1 (rofo/|P-1y)" =
1/ f(u) and the uniqueness is also proved.
Intersection numbers for two solutions
are also obtained. They will be used in

the study of a solution structure.

B. FE&K#X
1. Y. Miyamoto, H. Takemura and

T. Wakasa, “Asymptotic formulas of
the eigenvalues for the linearization of
the scalar field equation”, to appear in
Proc. Royal Soc. Edinburgh Sect. A.

. S. Aizawa, Y. Miyamoto and T. Wakasa,

“Asymptotic formulas of the eigenvalues
for the linearization of a one-dimensional
sinh-Poisson equation”, J. Elliptic
Parabol. Equ. 9 (2023), 1043-1070.

3. Y. Miyamoto, “Exact Morse index of ra-



10.

. Y. Miyamoto and Y. Naito,

dial solutions for semilinear elliptic equa-
tions with critical exponent on annuli”,
Math. Z. 304 (2023), Article No. 65 (28
pages).

“Singu-
lar solutions for semilinear elliptic equa-
tions with general supercritical growth”,
Ann. Mat. Pura Appl. 202 (2023), 341-
366.

. M. Bouguezzi, D. Hilhorst, Y. Miyamoto

and J.-F. Scheid, “Convergence to a self
similar solution for a one-phase Stefan
problem arising in corrosion theory”, Eu-
ropean J. Appl. Math. 34 (2023), 701-
737.

. M. Ghergu, Z. Liu, Y. Miyamoto and

V. Moroz, “Nonlinear inequalities with
double Riesz potentials”, Potential Anal.
59 (2023), 97-112.

. M. Ghergu, Y. Miyamoto and M. Suzuki,

“Solvability for time-fractional semilin-
ear parabolic equations with singular ini-
tial data”, Math. Methods Appl. Sci. 46
(2023), 6686—6704.

. N. Ikoma and Y. Miyamoto, “The com-

pactness of minimizing sequences for a
nonlinear Schrodinger system with po-
tentials”, Commun. Contemp. Math. 25
(2023), Article No. 2150103 (44 pages).

. T. Giraudon and Y. Miyamoto, “Frac-

tional semilinear heat equations with
singular and nondecaying initial data”,
Rev. Mat. Complut. 35 (2022), 415-445.
M. Ghergu and Y. Miyamoto, “Radial
single point rapture solutions for a gen-
eral MEMS model”, Calc. Var. Partial
Differential Equations 61 (2022), Article
47, (29 pages).

C. MEaFER«
1.

Exact Morse index for semilinear ellip-
tic equations with critical exponent on
annuli, 2024 Japan-Korea Workshop on
Nonlinear PDEs and Its Applications, Jis
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. Structure of radial solutions for su-

percritical elliptic equations, MSJ-KMS
Joint Meeting 2023, i EEL > &% —,
2023 49 H 19 H.

Exact Morse index for semilinear el-
liptic equations with critical exponent
on annuli, The 13th AIMS Conference,
Wilmington, University of North Car-
olina Wilmington (7 XV %) , 2023 4
6H1H.

. Exact Morse index of radial solutions for

semilinear elliptic equations with critical
exponent on annuli, LRSS R,
LW ZWERH (4)IRERT), 2023 4 3
H 24 H.

. Solvability for time-fractional semilinear

parabolic equations with singular initial
data, 25 48 [MIFER T EAWIFER, RAETHR
R¥, 2022412 A 26 H.

Structure of positive radial solutions for
semilinear elliptic problem with general
supercritical growth, UFPB’s Webinar
on Partial Differential Equations and Ge-
ometric Analysis, »$Z £ NEFHKY (7
ZI0, T4 ) 2022411 H 30 H.
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1. Lithuanian Mathematical Journal (Asso-
ciate editor)
2. AAGEmE e 3 - — 0 HRFER (2023
FIHET)
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1. Danielle Hilhorst (Universite de Paris-
Saclay) 2024 1 A 20 H~2 H 7 H, Con-
vergence to the self-similar solution of a
two phase Stefan problem.

2. Mostafa Fazly (The University of Texas
at San Antonio) 2024 4£ 3 A 20 H~4 H
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2 H, Qualitative properties of solutions

to elliptic partial differential equations.

IWAREE (YAMAMOTO, Masahiro)
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(Inverse Problems 1998, 2001, Comm. Partial
Diff. Equations 2001), H#0i&, WithA7#EK%
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X, MstE AR, A0esroaERl Bk
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TT — X2 HEROBF R TICHIR L2550 —
B (J. Amer. Math. Soc. 2010), ¥ADEIR
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I studied control problems on the basis of the
theory of evolution equations. In particular, I
worked for properties of the feedback stabiliz-
ability and the observability for comprehensive
classes of equations within unified frameworks,
and optimal control theories for functional dif-
feretial equations including time-delay partial
differential equations.

Recently I have concentrated the interests on
inverse problems. The control theory and the
inverse problems are related each other, and I
can take advantage of control theoretic meth-
ods for inverse problems. As one achievement,
for inverse source problems for hyperbolic equa-
tions, I applied the Hilbert Uniqueness Method
and the exact controllability to etablish the
best possible stability including the existence
of a source term realizing given outputs.
Further I have modified a methodology by
Bukhgeim and Klibanov (1981) which is based
on the Carleman estimate, so that I have suc-
ceeded in deriving the best possible stability for
inverse coeflicient problems of determining spa-
tially varying coefficients of parabolic and hy-
perbolic equations by a finite number of data
(Inverse Problems 1998, 2001, Comm. Partial
Diff. Equations 2001). It has turned our that
my modified method can be extended to various
inverse coefficient problems for the elasticity,
the fluid equations, Maxwell’s equations, the
viscoelasticity equations, population dynamics
equations, degenerate partial differential equa-
tions, and as for this topic, I have already pub-
lished about 100 articles (with peer review).
Moreover I contributed for other types of in-
verse problems such as

(i) Uniqueness for inverse boundary value prob-
lems by Dirichlet-to-Neumann maps restricetd
to an arbitrarily chosen subboundary (J. Amer.
Math. Soc., 2010)
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(ii) Uniqueness for the inverse obstacle scatter-
ing problems within polygonal obstacles by the
minimum data.

Since 2010, I have been working also for in-
verse problems and the general theory for the
forward problems for time-fractional diffusion-

wave equations.
B. FE&E
PUNE, AT 28N EMXDV AP TH 2,

1. P. Loreti, D. Sforza and M. Yamamoto,
Uniqueness of solution with zero bound-
ary condition for time-fractional wave
equations, Appl. Math. Lett. 148 (2024),
Paper No. 108862, 6 pp.

2. A. Kawamoto, M. Machida and M. Ya-
mamoto, Homogenization and inverse
problems for fractional diffusion equa-
tions, Fract. Calc. Appl. Anal. 26 (2023),
no. 5, 2118-2165.

3. G. Floridia, Y. Liu and M. Yamamoto,
Blowup in L'(£2)-norm and global exis-
tence for time-fractional diffusion equa-
tions with polynomial semilinear terms,
Adv. Nonlinear Anal. 12 (2023) no. 1,
Paper No. 20230121, 15 pp.

. Y. Luchko and M. Yamamoto, Correc-
tion: Comparison principles for the time-
fractional diffusion equations with the
Robin boundary conditions. Part I: Lin-
ear equations Fract. Calc. Appl. Anal. 26
(2023), no. 6, 2959-2960.

5. Y. Chen, J. Cheng, S. Lu, and M. Ya-
mamoto, Harmonic measures and nu-
merical computation of Cauchy prob-
lems for Laplace equations, Chinese Ann.
Math. Ser. B 44 (2023), no. 6, 913-928.

6. O.Imanuvilov and M. Yamamoto, Sharp
uniqueness and stability of solution
for an inverse source problem for the
Schrodinger equation, Inverse Problems
39 (2023), no. 10, Paper No. 105013, 19
pp-

7. X. Huang, Y. Kian, E. Soccorsi and
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11.

12.

13.

14.

15.

. O. Imanuvilov,

M. Yamamoto, Determination of source
or initial values for acoustic equations
with a time-fractional attenuation, Anal.
Appl. (Singap.) 21 (2023), no. 5, 1105-
1130.

. Y. Luchko and M. Yamamoto, Compari-

son principles for the time-fractional dif-
fusion equations with the Robin bound-
ary conditions. Part I: Linear equations,
Fract. Calc. Appl. Anal. 26 (2023), no.
4, 1504-1544.

H. Liu and M. Ya-
mamoto, Unique continuation for a mean
field game system, Appl. Math. Lett. 145
(2023), Paper No. 108757, 6 pp.

Y. Kian, Y. Liu and M. Yamamoto,
Uniqueness of inverse source problems
for general evolution equations, Com-
mun. Contemp. Math. 25 (2023), no. 6,
Paper No. 2250009, 33 pp.

O. Imanuvilov and M. Yamamoto,
Global Lipschitz stability for an inverse
source problem for the Navier-Stokes
equations, Appl. Anal. 102 (2023), no.
8, 2200-2210.

Rundell, William; Yamamoto, Masahiro;
Uniqueness for an inverse coefficient
problem for a one-dimensional time-
fractional diffusion equation with non-
zero boundary conditions, Appl. Anal.
102 (2023) no. 3 815-829.
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-
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16.

17.

18.

19.

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 act-
ing time. Inverse Problems 39 (2023) no.
2 Paper No. 024004, 20 pp.

Li,

ron, Matthieu; Yamamoto, Masahiro,

Jiang, Daijun; Zhiyuan; Pau-
Uniqueness for fractional nonsymmetric
diffusion equations and an application to
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.

BB, 7TRAVIBRESRD T — X X— X Math-
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C. MuERR

1.

Inverse problem for transport equations
of the first order on flow networks, GSSI
Gran Sasso Science Institute, L’Aquila 7
October 2022

. General treatments for time-fractional

diffusion equations and comparison prin-
ciples, ” Taishan Science and Technology
Forum International Conference on The-
ory and Computation of Partial Differen-
tial Equations” Shandong University of
Technology, Zibo 26 November 2022

. Mathematics as foundation for social co-

operation — case studies from steel in-
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dustry to environmental issue, Classe di
Scienze Fisiche, Matematiche e Naturali
Messina, Italy 2 December 2022

. Case studies for solutions of real-world

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

. Recent results on uniqueness and sta-

bility for inverse problems for parabolic
and Schrédinger equations, The Second
HKSIAM Biennial Conference 2023, The
Chinese University of Hong Kong 28 Au-
gust 2023

. Introduction to inverse problems en-

abling us to detect the invisible and some
recent mathematical results, New York
University Abu Dhabi 8 December 2023

CBRBE TSI BN S HEE, DO D

PRI OICHBHFEOMER (HA
IEHBE YY), 2023 4E 12 H 22 H  (by

Zoom)

. Inverse problems for time-fractional dif-

ferential equations and classical diffusion
equations University of Sevilla, 24 and 25
January 2024 (SH§E#R)

Uniqueness about inverse problems for
time-fractional differential equations,
Recent Advances in Scientific Comput-
ing and Inverse Problems, The Hong
Kong Polytechnic University, 11 March
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Editorial board ” Journal of Inverse and
TIll-posed Problems", 2011 4 — ¥I7E

. Editorial board of ”Journal of the China

Society of Industrial and Applied Math-
ematics (J. of Chinese STAM)", 2011 4F
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. Advisor Board of "Inverse Problems in

Science and Engineering', 2011 4 - 2020
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Real World Applications" 2011 4F - HR1E

. Fellow at Institute of Physics (Great
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7. Honorary professor of East China Insti-

tute of Technology (China)
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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, statistical machine learn-

ing and computational statistics:

1.
2.

Malliavin calculus and limit theorems
Asymptotic expansion for a martingale
that has a mixed normal limit distribu-

tion
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11.

12.

13.
14.

15.

16.

17.

18.
19.

20.

21.

. Asymptotic

. Asymptotic

of the

averaging estimator under microstruc-

expansion pre-
ture noise

expansion in  Euler-

Maruyama approximation

. 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 the 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

Partial Quasi-Likelihood Analysis and
inference for a statistical model having
long-memory components
Quasi-Likelihood Analysis and informa-
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)

Stochastic processes and deep learning

B. #FEi#HX

1.

Delattre,S.,Gloter,A.,Yoshida, N.:“Rate

of estimation for the stationary distribu-

10.

58

. Park,

. Yoshida,

tion of stochastic damping Hamiltonian
systems with continuous observations”,
Annales de I’ Institut Henri Poincaré, 58
(4) (2022) 1998-2028

Y., Zhan,
“Beyond

R.,

central

Yoshida,
N.: theo-

rem

limit

for higher-order inference in
batched bandits”,  NeurIPS 2022
Workshop CML4Impact (2022)
https://openreview.net/forum?id=

FuN85V24J7V

. Yoshida, N.:“Asymptotic expansion
and estimates of Wiener function-
als”, Stochastic Processes and their

Applications, 157 (2023) 176-248.

. Yamagishi, H., Yoshida, N.: “Order esti-

mate of functionals related to fractional
Brownian motion”, Stochastic Processes
and their Applications, 161 (2023) 490-
543.

. Tudor, Ciprian A., Yoshida, N.: “High

order asymptotic expansion for Wiener
functionals”, Stochastic Processes and
their Applications, 164 (2023) 443-492.

. Mishura, Y., Yamagishi, H., Yoshida,

N.:

mator for the Hurst coefficient”, Statisti-

“Asymptotic expansion of an esti-

cal Inference for Stochastic Processes, 27
(2024) 181-211.
J.,  Yoshida, N.:

maximum likelihood estimation and pe-

“Quasi-

nalized estimation under non-standard
conditions”, Annals of the Institute of

Statistical Mathematics, to appear.

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

mation for non-identifiable models”. An-
nals of the Institute of Statistical Math-

ematics, to appear.

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

estimation for degenerate diffusion pro-
cesses”, Theory of Probability and Math-
ematical Statistics, to appear.

Gloter, A., Yoshida, N.: “Quasi-

likelihood analysis for adaptive estima-



tion of a degenerate diffusion process”,
arXiv:2402.15256 (2024)

C. MEaFEE

1.

. Yoshida, N.:

. Yoshida, N.:

Ibragimov-Khasminskii theory and re-
cent developments in statistical infer-
ence for stochastic processes. Advances
in Stochastics & Statistics in honor of
Rafail Z. Khasminskii 90th anniversary,
Online 2021.6.10 fAfF3#iH

. Global jump filters and realized volatil-

ity. ISI World Statistics Congress 2021,
Hague, Virtual 2021.7.16 $A13####H

. Adaptive and non-adaptive estimation

for degenerate diffusion processes.
Statistics of Stochastic Processes in
Discrete and Continuous Time (on-line).

Kyiv, Ukraine, 2022.10.11 {8#57#%#

. Batched bandits and conditional Edge-

DYNSTOCH 2023
- Workshop on Statistical Methods for

worth expansion.

Dynamical Stochastic Models, Imperial
College London, 2023.3.28

. Some recent developments in asymptotic

expansion. Mathematical Finance and
Stochastics: A Conference in Honor of
David Nualart, San Sebastian, Spain,
2023.5.30 fBFFaAH

. Yoshida, N.: Higher-order asymptotic

distribution theory with the Malliavin
calculus and its applications to statistics.
64th IST World Statistics Congress, Ot-
tawa, Canada, 2023.7.17 $A%5a#H

. Yoshida, N.: Quasi-likelihood analysis

and estimation for a degenerate diffusion
process. 6th International Conference
on Econometrics and Statistics (EcoSta
2023), Waseda, Tokyo, 2023.8.1 A5
Malliavin calculus and
precise distributional approximations.
Workshop on Eco-Stat Asymptotics 2023
(WESA2023), University of Verona,
Verona, 2023.9.11 A5

17th International Con-

ference Computational and Financial
Econometrics (CFE 2023), HTW Berlin,
University of Applied Sciences, Berlin,
Germany, 2023.12.17 AR

10. Yoshida, N.: Asymptotic expansion for

batched bandits. IMS-Asia-Pacific Rim
Meeting 2024, Melbourne, Australia,
2024.1.6 HARFFIH

D. f##%
1. MM BRI VI - BUERGR X G: #

FHERI MR Z . UL LT D A
T, MEEEORGEIC X 5 RWAHTET N
W L 72 HULATIRERYIE 70, RUBAE,
FHEGEREDOR T 7 4V 7 4 HEEDOHIZ AW
T, EEROUHAHERGR Z WK 3 5 72012
ISR E LB L. W8l 056 Dt
HEH D WL TR E PER 2 BB L 7z —TRGR %
BT 2D 0ERL R 2HERGD M
INRIZBE 3 245 2 %R L 7. Ibragimov-
Khasminskii ¥ % IERTEICE RICEH 5
SEEDAR MLy 7 ZfEET 5. HiatHIE
NS 5 ZIHAB KR 2 A2 GEA
L7eo ZHABARENEA & HOULELH
MERGOINHIZ & b HEE = DRR & B,
FERIPOR, XA XHEE R OWHLZEE) 2R L
Too (BOEARERT - 4 FAEILMGHER)

. MBS ORERR R X - Btwam X H: <L

F 27— VDR ERZ B L. Bt
ANDJSH iz, D ZEEofHE a >~
K7 M. D M LRSI O X A4+
IR C-ZA4 P2 A, Aldous D& A k3
AEMFIZOVTRE LTz X 51T, HERER
FNOLERNCRDOBERZFEN L. < LF
7 — VBN DIREH T ZGEREAN DL E I H
ZAA L 7o IRERIMRER DI L o —
FIRETFAIC BT 2 ERZ A L. BRI
MESEERIIC B 2 FREEREOR T 7 4
VT 4 %7 X —=XZHEEADICHICE LTk
L7 (BOHKERE - 4 A MEREFR)

E. &+ - ftaER
1. (Fcit) i 9 (YAMAGISHI Hay-

ate): Asymptotic expansion of esti-

mators related to stochastic processes



driven by fractional Brownian motion
GERE 7 7 v VEENC K - THREISh
% MEAERIZBE D 2 HEE & DML )

. (B1) 174 #55 (GYOTOKU Yoshihiro):

Nonparametric regression of point pro-
cesses with applications to deep learning
(FOBRED ) Y F X MY v ZERE 2D
RIEE A~ DIGH)

F. RS — X

1.

TRET RS FT U R 7 AT ERES BF 5E & >
—HEHH

. BAR7 7527V —miF#E

3. Statistical Inference for Stochastic Pro-

AN o

G. %

cesses, editorial board
(W) EmfikEscfbt > 2 —HH

Asia-Pacific Seminar in Probability and

Statistics (APSPS), =474 ¥ —

\]]HH:E

5 8 [MIEFIEECHEVAE KE (2019)
H. B LDOE I X —

1.

Ciprian A. Tudor, Université de Lille,
France, 2023.5.9-5.18. collaborative re-

search

. Lorenzo Mercuri, University of Milan,

Italy, 2023.5.12-5.31. YUIMA develop-

ment

. Yury Kutoyants, University of Le Mans,

France, 2023.8.17-8.31. collaborative re-

search

. Mark Podolskij, University of Luxem-

bourg, Luxembourg, 2024.2.3-2.10. In-
vited talk at Stochastic Analysis and
Statistics 2024

. Chiara Amorino, University of Luxem-

bourg, Luxembourg, 2024.2.6-2.8. In-
vited talk at Stochastic Analysis and
Statistics 2024
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J0vY R FI)ILT (WILLOX Ralph)
A WFZEREE

SHEIIZTEL LTREED 5 DOBEFEYFY B X 08
HEFMLE BT 2B OWTHFZEZ 1TV,
LR 215 72.

o Université Paris-Saclay (7 5 > X) @ Al-
fred Ramani ¥ Basile Grammaticos, ¥
T2 ARIFFERL D Takafumi Mase & D3E[HE
W2eT, WEFEOHE E TERITO WA E G
BT RERLADOME L BERORKIEERHIC
X2 REIEROBOBREZERE L. #E
{LrTREZ: 2 D T D coupling 2 515
BN D ERITDFAR DR i & REER &
DBEFRIC DN T DRSIIHITE 2 O B IERH
THY, =SFEOFEHEEH DN ERRE
DHLWVEE 7 L2 X AIZDWT DK
B L OEHPTH 5.

« Basile Grammaticos ¥ Ecole Polytech-
nique (/XU - 7 5 > X) ® Alix Benoit
& QR T Lamé R DAIFES 7 fifE
BALIEZARIEL, BEZ DA TR T Z
T BERCR O — i & SRR DIREE N % fig AT
LTW3.

o Takafumi Mase & Turku University (7
47 Y F) @ Jarmo Hietarinta ¥ D3
[F#FZET, 2 ZTOM ¥ ETERS NS IR
72 RO VIE - HYERE2 T
DREH entropy DEFIRICE D & 5 g
ZHoThEVSHEICOWTSESLS
EREMEEIT o7z, ZOREICHET 24
RERRT 2 IHEERFTH 5.

o Université Paris-Saclay @ Mathilde Ba-
doual ¥ Basile Grammaticos ¥ DF:[EHF
=T, RUAVZFUOERBICE 3R I
ANDBRY R 7 B 200 E T LE
WKL, BREZDETVOBINB LE
MR 2 T8 o TV 5.

¢ Polish Academy of Sciences @ Institute
of Geophysics ® Mariusz Biatecki ¥ M3k
Hﬁnf HEREDET NI E TR

X FAENTWS (cluster analysis)
WX 2B eHERELHNT, fully asyn-

chronous Elementary Cellular Automata



DEHEZEE DIIZEZ MR 72,

Over the past year my research has mainly
dealt with the following 5 topics in mathemat-

ical physics and mathematical modelling.

e Continuing the joint research I started

in 2019 with Alfred Ramani and Basil
Grammaticos (Université Paris-Saclay,
France), and with Takafumi Mase (this
institute), I studied possible connections
between the singularities that arise in bi-
rational mappings on higher dimensional
spaces, and the degree growth of the it-
erates of such mappings. We are cur-
rently finishing two papers detailing this
connection for special mappings, includ-
ing examples that are obtained by cou-
pling linearizable second order mappings.
We are also preparing a paper that deals
with a novel algorithm for calculating the
dynamical degree for higher order ratio-
nal recurrence relations.

Together with Basil Grammaticos and
Alix Benoit (Ecole Polytechnique, Paris)
I proposed a discretisation technique
that produces integrable discrete ver-
sions of the Lamé equation. Currently
we are investigating the behaviour of the
general solution as well as of the periodic
solutions of the discrete systems we ob-
tained.

In collaboration with Jarmo Hietarinta
(Turku University, Finland), Takafumi
Mase and I are continuing our research
on the influence that specific initial
value and boundary value problems have
on algebraic entropy computations for
difference equations defined on a two-
dimensional lattice. We are currently fin-
ishing a paper announcing our results.
Together with Mathilde Badoual (Uni-
versité Paris-Saclay) and Basil Gram-

maticos, I constructed a mathemati-

61

. B. Grammaticos,

cal model to study the risk of vaccine-
induced polio contaminations and we are
currently carrying out an analytical and
qualitative study of the properties of this
model.

In collaboration with Mariusz Bialecki
(Polish Academy of Sciences, Insti-
tute of Geophysics) T am studying the
asymptotic behaviour of certain fully
asynchronous Elementary Cellular Au-
tomata, in terms of ideas and results
that stem from so-called ‘cluster analy-
sis’, which is a technique that has re-
cently been introduced for the analysis

of models for the onset of earthquakes.

B. FE&E
1. J.J.C. Nimmo,

C.R. Gilson and R.
Willox: “Darboux dressing and undress-
ing for the ultradiscrete KdV equation”,
J. Phys. A: Math. Theor. 52 (2019)
445201 (36pp).

. J. Hietarinta, T. Mase and R. Willox:

“Algebraic entropy computations for lat-
tice equations: why initial value prob-
lems do matter”, J. Phys. A: Math.
Theor. 52 (2019) 49LT01 (13pp).

. D. Um, R. Willox, B. Grammaticos and

A. Ramani: “On the singularity struc-
ture of the discrete KdV equation”, J.
Phys. A: Math. Theor. 53 (2020)
114001 (24pp).

. B. Grammaticos, A. Ramani, R. Willox

and J. Satsuma: “Discrete Painlevé
equations from singularity patterns: The
asymmetric trihomographic case”, J.
Math. Phys. 61 (2020) 033503 (20pp).
R. Willox and J.
Satsuma: “Revisiting the Human and
Nature Dynamics model”, Regular &

Chaotic Dynamics 25 (2020) 178-198.

. H. Iino and R. Willox: “Discretisation

of an integrable sub-case of the Hénon-

Heiles system” (in Japanese), Reports of



10.

. R. Willox:

Institute for Mathematics and Computer
Science, Tsuda University 42 (2021) 135—
140.

“Discretising and ultradis-
cretising the ‘Human and Nature Dy-
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:

“On the singularity structure

“Full-
deautonomisation of a class of second-
order mappings in ancillary form”, Open
Communications in Nonlinear Mathe-
matical Physics 3 (2023) ocnmp:10496
(22pp).

C. HEEFR

1.

Solution to the direct and inverse scat-
tering problems for the ultradiscrete
KdV equation, Integrable systems, spe-
cial functions and combinatorics, Sabhal
Mor Ostaig, the Gaelic College, the Isle
of Skye, UK, 2019 £ 6 H.

. On the direct and inverse scattering

problems for udKdV, China-Japan Joint
Workshop on Integrable Systems 2019,
Hayama, 2019 4E 8 H.

. Integrability tests for lattice equations —

or why lattice equations are more inter-
esting (and subtle) than ordinary map-
pings, Integrable Systems 2019, The Uni-
versity of Sydney, Australia, 2019 ££ 11
H.

. Discretising and ultradiscretising the
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10.

. 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

lattice equations, Integrable Systems
2021, The University of Sydney, Aus-
tralia, held online through Zoom, 2021

#£12 A.

. 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 A.

the

Laurent phenomenon for

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 £ 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 £ 6 H.

Integrability criteria for second order
TSVP

Thematic Program ‘Exact Asymptotics:

maps, invited seminar at the
From Fluid Dynamics to Quantum Ge-
ometry’, Okinawa Institute of Science
and Technology (OIST), Japan, 2023 £
10 H.
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EFNREINF— b= b OMAEE, MO
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(FEAAER 4 4542 - KRB - BEEEHME H
PRV EROHE B ARV 4 A o M)
CBMEY R a2 a VIR a— oL
FRIEE I (21) - HM3EEE (61) (A £ X
AR =) HETITbULIHHEET VL
BUES I 21— 3 VIV T O AM#ZE
(B %S PEAK - USTEP 4)
LA XE - RO THER (A B X R
& —) @ DR RITAI RIS WT
i C Bala (B 4 422 - REEBiA 3
HHFR)

WA RIZTTAED RAND A LT,
W& 2B & IR R D T s B
3 AR oW T# L=, e
WO R s T L, HEXOREFRSR
R, F2E3N3IL SR LIZOWT
AL, MERXICAIAE D RICHEE S 2 #E
il (Lax pair) tf{RfF=m ¥ OBIR, #E
M DIRIRD 515 51 2 SRR KT AR 7T 5
DFEJE & XFMES & N2 O E O & v BI%L
WIZOWTH# L.

Course contents: this course is intended
as an introduction to the field of infinite
dimensional integrable systems, focusing
on several aspects of “integrability” for
nonlinear partial differential equations.
Starting from the notion of a “symme-
try”, T first discussed the link with con-
served quantities and Hamiltonian struc-
tures for such equations. In the latter
half of the course I explained the link
between the underlying linear structure
(Lax pair) for integrable systems and the
existence of infinitely many conservation
laws, symmetries and tau functions for
the associated integrable hierarchies.

- BOERIE RS T (A B X A& —) JiEE
T Mathematical Writing & Communi-
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cation] IZDOWTH L 2 A L= ANIFERD
i (BLEHE FoPM o — 2 4)

F. NS — X

1.

VY = EFEIFSLRT Mnstituts Internatio-
naux de Chimie et Physique, fondés par

E. Solvay] #FakE.

HARF S - ME7 o —EEEBR -

%=H.

. SIDE (Symmetries and Integrability of

Difference Equations) Conference Series,

Member of the Steering Commitee.

. Journal of Physics A: Mathematical and

Theoretical, Advisory Board Member.

. Journal of Mathematical Sciences, the

University of Tokyo, Editorial Board
Member.

. Journal of the Physical Society of Japan,

Associate Editor.

. ICTIAM2023 n 77 L ZBRER.

8. Journal of Physics A, Special Issue: “Du-

10.

alities and Symmetries in Integrable Sys-
tems”, Guest Editor (with M. Fairon, N.
Joshi & A. Veselov).

. “Painlevé equations, Applications, and

Related Topics”, mini symposium or-
ganized during ICIAM 2023 TOKYO,
Waseda (22/08/2023~
23/08/2023), (with  A.
Dzhamay, A. Stokes & T. Takenawa).

Alix BENOIT (»%Y @ Ecole Polytech-
nique 3 F£4) D Bachelor Thesis DF54E.

(R H : “Numerical investigation of

University

co-organizer

discrete Lamé equations”)

H. NSO X —

1.

Alexander STOKES (#AEARRIISEE -
JSPS postdoctoral fellow) 2021 4F 11 H
29 H~2023 £ 11 H 28 H.

WIFEERE © TRERL <> vy = TR o &
FHEEROYINRAN - FifE, =¥ ba—
L AR
Research theme: “Extending the geo-
metric theory of discrete Painlevé equa-

tions: singularities, entropy and integra-



bility”

. Mariusz BIALECKI (Polish Academy of
Sciences, Institute of Geophysics) 2023
F4H13H~29H, 20234 11 A1H
~20 H, 2024 % 2 A 4 H~23 H. To-
gether with Prof. Bialecki we are in-
vestigating the asymptotic behaviour of
certain asynchronous Elementary Cellu-
lar Automata.

. Anton DZHAMAY (University of North-
ern Colorado, USA - BIMSA, Beijing,
China) 2023 4 8 A 8 H~26 H, 2024
1 H 4 H~14 H. Together with Prof.
Dzhamay we are investigating the geom-
etry of discrete Painlevé equations with
special symmetry groups.

. Andy HONE (University of Kent, UK)
2023 4£ 8 A 18 H~29 H. Together with
Prof. Hone we are investigating func-
tional equation versions of recursion re-
lations for special solutions to some dis-
crete Painlevé equations.

. Mathilde BADOUAL (Université Paris-
Saclay/Paris-Cité, CNRS/ IN2P3, 1J-
CLab, Orsay, France) 2024 4 8 H 20 H
~26 H. Together with Prof. Badoual
we are investigating a novel model for
describing the epidemiological effects of
vaccine-induced polio contaminations on

a non-perfectly vaccinated population.
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$558#% (University Professor)

NX H=E (KAWAMATA Yujiro)
A. TFFEAE
E AN NS N Y VA A e €25 3N R ELE2
AL T 5 2R LT, JEA#axF—2t
WHBDEEZ D E, IERHBRIIRAT LR
BROVODT, MEENERTERNEWVI L IAD
2w ot, ZZT, AR F—0%, P
IEFEEICE > TRT X b T4 XS NFFEA 7
MERBOEZL ., 2500 AbEiE
FREGHROEED L LTER L, MibEDbEE
Bixay A I VEEE T 31Eh, FHEHTHLON
BT D RE Lz, FFkofb
DIz, AEBRICHIE L ERFBIRIC - 7285 D
BOEEGRE NI X — L2 ER LD
ol

ZRoEZER e U I #i7 Artin RFIRE 72
2 OFHERIMIR R 2% 2. 180 R ARBZEk
KX o R LEOEFLIZ. R LFHRIER#R
F—L X t. ROERRIC X ZEREHBLLD
DHh B X ANOFRBFOME LTERE L, O
¥ &, Artin RFTER R /NS RIEK ROCxHL
T. R LOoZH% R LOEBANLEETE 2H
YIS WnWS R, X D 3KRD Hochschild 2
REB Y —O—HRIMEZ FORERIC X o THIE
TE, LIDEENETHILEICIEEDES

2 X® Hochschild akEn I —DHTEEIC

FoTidhxh s Z e ZiFAL ., R LT, F

TREE O EZEMO— RGN TEE I %
FERA L 7=,

ZhedfifT LT, 3k McKay F{EAIER[HETE
KXo TIRESINEZ WS HEEZEL - Ga
XHEfFH), Gorenstein FFEME Y LT, #
DRy Loty MERSMHE (CCR) X &, JE
A7 Loty PRI AEE (NCCR) S A4t
£ % RE L 7HEi, EREDFREICKRS -
Db(X) = DP(S) ¥\ 5 D23k McKay FfET

BThd, ZOTHE BRITOHLERETIET
TIIEEHEATWS, 22T, X & S 242k
ARG L e & BRFEESER S NS & v
SHBEZER L7, Y 22 X0 EIRFRIEAT
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HEHEEWD BF. COTENELWI L2
AEL7zo ZDMWEET, JEAMHRR % — 4 RN
BED 7 —~ULE Coh(X) EZTED. tilting
MEEFAES 2 Z & 2R LT, B0z fE -
7zareEn Y —#d Cech akEQY —DHET
FHETEL e REBEHAL 2,

In paper [1], we studied deformations of a
smooth algebraic variety to non-commutative
varieties. The difficulty in considering a non-
commutative scheme was the fact that non-
commutative rings do not have localizations, so
the structure sheaf cannot be defined. There-
fore, I defined a non-commutative scheme as
a collection of non-commutative associative al-
gebras parametrized by a partially ordered set
and a collection of pasting homomorphisms be-
tween them. The pasting homomorphisms are
assumed to be flat and satisfy the birationality
condition as well as the cocycle condition.

We considered a commutative Artin local ring
or its projective limit R as the base of a defor-
mation. A deformation of a smooth algebraic
variety X over R is a pair consisting of a non-
commutative scheme X which is flat over R and
an isomorphism between the base change of X
over the residue field of R to X. We consider
the problem of extending a deformation over R
to a small extension R’ of R, and proved the fol-
lowing: (1) There is an obstruction class taking
value in some Hochschild cohomology of degree
3. (2) If an extension exists, then the set of all
extensions is described by the Hochschild coho-
mology of degree 2. As a corollary, we proved
that a general description of the base ring of
the semi-universal deformation.

We also studied a question of whether the de-
rived McKay correspondence is preserved un-
der non-commutative deformations (paper in
preparation). For a Gorenstein singularity Y,

assume that there exist both a commutative



crepant resolution of singularities (CCR) X and
a non-commutative crepant resolution of singu-
larities (NCCR) S. The derived McKay corre-
spondence conjecture states that the bounded
derived categories are equivalent: D’(X) =
D*(S), though the abelian categories Coh(X)
and Coh(S) are very different. This conjecture
is already proved in the low-dimensional cases.
We now consider the question of whether the
derived equivalence is extended when X and
S are both non-commutatively deformed. We
look at the case where Y is a 2-dimensional
cyclic quotient singularity and verified that this
expectation is correct. In the process, we de-
fined an abelian category Coh(X) of coher-
ent sheaves on a non-commutative scheme and
We
also proved that cohomology groups defined by

proved the existence of a tilting object.

using injective resolutions can be computed by

the method of Cech cohomology.

B. &KX
1. On

formations

de-

varieties.

non-commautative
of
arXiv:2402.15685

2. Deformations

formal

smooth

over mnon-commutative

base. to appear in Comptes Rendus
Acad. Sci. - Sér. Math.

3. Semi-orthogonal
smoothing. arXiv:2112.14452

. Non-commutative

decomposition — and

deformations

of perverse coherent sheaves and

Algebraic
59-91.

curves. J.
32 (2023), pp.
https://doi.org/10.1090/jag/805
5. On the derived category of a weighted
threefold. Bollettino
dell’Unione Matematica Italiana, 15
(2022), 245-252. Catanese’s 70th
birthday issue. DOIL: 10.1007/s40574-
021-00277-6

6. Semi-orthogonal decomposition of a de-

rational

Geom.

projective

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.

7. On mnon-commutative formal deforma-
tions of coherent sheaves on an algebraic
variety. EMS Surv. Math. Sci. 8 (2021),
237-263. DOI: 10.4171/EMSS /49

8. 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

9. with Fabrizio Catanese. Fujita decompo-
sition over higher dimensional base. Eu-
ropean J. Math. 5-3 (2019), 720-728.
DOLI: 10.1007/s40879-018-0287-0.

C. HEagER
1. On derived McKay

between non-commutative deformations

correspondence

of commutative and mnon-commutative

crepant resolutions. Higher Dimensional

Algebraic Geometry, Univ. California
San Diego, La Jolla, CA, USA, January
10-14, 2024.

2. On derived McKay

between non-commutative deformations

correspondence

of commutative and mnon-commutative
McKay
spondence, Tlting Theory and Related
Topics, Kavli-IPMU, Univ. Tokyo,
December 18-22, 2023.

3. On non-commutative deformations of

crepant resolutions. Corre-

complex manifolds. International Work-
shop on Birational Geometry, Nagoya
Univ., October 10-13, 2023.

. On mnon-commutative deformations of
complex manifolds. Aspects of Algebraic
Geometry, Cetraro, Italy, September 18—
22, 2023.

5. On mnon-commutative deformations of

complex manifolds. A Journey through

Algebraic and Complex Geometry,
Buyeo, Korea, Septemer 11-15, 2023.
6. (1) On deformations over non-



10.

1.

. Non-commutative deformations,

commutative base. (2) On non-
commutative deformations of complex
Recent Developments in

Arithmetic and

manifolds.
Algebraic Geometry,
Dynamics, Univ. Singapore, Singapore,
August 14—September 1, 2023.

. On non-commutative deformations of

complex manifolds. Conference in Alge-
braic and Arithmetic Geometry, Yanqi
Lake, Beijing, China, July 12-14, 2023.

. On deformations over non-commutative

base. Morningside Center of Mathemat-
ics, CAS, Beijing China, July 7, 2023.

semi-
and Q-

Taiwan Univ.,

orthogonal  decompositions
Gorenstein smoothing.
Taipei, Taiwan, March 31, 2023.

Derived categories of singular varieties.
The 1st Algebraic Geometry Atami Sym-

posium, February 7-10, 2023.

F. Mt 5Es — B X
ROy RI 2 — 2D —HF A F—

Birational Geometry and Algebraic Dy-
namics — in honor of the 60th birthday
of Professor Keiji Oguiso. Univ. Tokyo,
November 27-December 1. Organizers:
Yoshinori Gongyo (Univ. Tokyo), Yujiro
Kawamata (Univ. Tokyo), Yusuke Naka-
mura (Univ. Tokyo), Shunsuke Takagi
(Univ. Tokyo).

. Algebraic Geometry in Fast Asia. KIAS,

Seoul, Korea, November 6-10, 2023. Or-
ganizers: Jungkai Chen (National Tai-
wan University), Meng Chen (Fudan
University), Kiryong Chung (Kyung-
pook National Baohua

Fu (Morningside Center of Mathemat-

University),

ics), Yujiro Kawamata (University of
Tokyo), JongHae Keum (KIAS), Quy
Thuong Le (Vietnam National Univer-
sity), Naichung Conan Leung (CUHK),
Wei-Ping Li (HKUST), Hsueh-Yung Lin

(National Taiwan University), Yusuke
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Nakamura (University of Tokyo), Ho
Hai Phung (Institute of Mathematics,
VAST), Xiaotao Sun (Tianjin Univer-
sity), Joonyeong Won (Ehwa Womans
University ), De-Qi Zhang (National Uni-

versity of Singapore).



HHIR (Associate Professors)

/BBh KBB (ASUKE Taro)
A TFZEREE

HRBATH R EEHEICOWT, FRHEED
ZH, Julia BEEICOWTHIZE L 2. BRI,
RO Z OWZTICE LTI, ZOHEEHT
LTI OWTIFSE L. £/, Julia &G
WEBIL T, BFEEREO Julia £85I WTHISE
L7.

I studied holomorphic foliations, in particular,
deformations of characteristic classes and Ju-
lia sets. To be more precise, I studied formal
frames as a part of preparations for studying
characteristic classes, and Julia sets of singular
holomorphic foliations.

B. #E&KX

1. T. Asuke : “On Fatou and Julia sets
of foliations”, J. Math. Soc. Japan 72
(2020), 1145-1159.

2. T. Asuke “On the Fuks—Lodder—
Kotschick class for deformations of fo-
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.

4. T. Asuke : “Formal frames and deforma-

tions of affine connections”, to appear in
Tohoku Math. Jour.

C. MEHFER
1. FiRERE D Fatou &L, EREILERD
BfRICOWT, BRANFEREIF—, HH
R, 2019/4/26.
2. EEMIED Fatou £E5I1COWT, HAREE:
= 2020 FEER (HARFHILE), 8
Bt D7D H k. FEEDED 2.
3. On the Fuks-Lodder-Kotschick

for deformations of foliations, Contem-

class
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porary Mathematics

Katedra Matematyki,

in Kielce 2020,
Wydzial Nauk
Scistych i Przyrodniczych, Uniwersytetu
Jana Kochanowskiego w Kielcach, Kielce
(Poland), 2021/2/24, +> 54 >

4. EEOEFICET 2 H 2 FHEEHICOWT,
HARY = 2021 FEFER, BEKRE,
2021/3/16, > 71 >.

5. On the structure of characteristic classes
of codimension-one foliations, 36th Sum-
mer Topology Conference, July 18-22,
2022, University of Vienna, Department
of Mathematics (Austria), 2022/7/18, *
oA .

6. TEx L 2 DEEMED LI 2 Rtk
BADICHIZOWT, HEEMEwmS R
v L, BERYE, 2022/10/21, ¥ 54 >

7. Some for

metric-like tensors

pseudo(semi)groups, Current themes
in complex dynamics, July 3-7, 2023,
Institut de Mathématiques, Université
Toulouse (France), '23/7/4.

8. RRIL 1 OBERMBMM L EEMED
Fatou-Julia 77f#, HEEMER> > KP ¥

L, HEURZE, 2023/10/20.

D. ##%

1. BORRLEERE (WA (S1 %—2) @ B¢
BT 2 AR, MO FICE R
ZEWT (BEENTEEER).

2. WHHENED (S2 Z—2), @ (AEXZA
=) . WOTESCET 2 EMN R E
THICBH U Tl U7z (S50 ai e

7).

3. BT (AkXARK—) : MHERK
YT Y NGICET B AR (R
3 HEAEANT R,

4. BOEFHER XA (S X R&—), HeERTI#
7% (AkeX2&Z—) @ WELZEMELT
FEPFKRTIHEATE I F—2T0, &
FNIISCCHIE - fRE L (A 4 4

%ﬁ



CilbE: =N

5. Bkt XB (5/31) THE M DRI
HOLEBICOWT) CELTHEELL (H
HEB A EAEMITHEE, AL =A"REHORA
D—a<).

F. SMR5E— R
LEEEER S R Y4, HEK
%, 723/10/19~21.

fRiE f#— (ITO Kenichi)

A. TRFE

SEEX, C? oRBEHART V> v LERKD
Schrodinger TEFZRICN U, & BGELERR DAL,
— A5 A BE £ o0 il 22 B O RN U B K IR
HRAFBLEL B GR 2 MR 2 1TV, & B ITE W RGEL
PG & R RGELER O FEMEZ R L. X
B2 HMNEISRBEINE LT, R
TV Y LDWENIET S C? WOREFZ
NLLEFHZZLIFTES, RETHILEEZD
3. ZHo DRI Ikebe-Isozaki (1982) %
Gatal-Yafaev (1999) 12 &k 2 AT O— L &
o TWa, FEBAICIE Hormander 12 & 2K T >~
e VDR EWEERICR SN MR L Y LR >
A S e X Y N S e i TR IR I N A ¢
E. Skibsted [k (4—7 ZAK¥) t OHFEFILT
5.

This year we obtained, for the Schrodinger op-
erator with a C? long-range potential, the sta-
tionary scattering theory, characterization of
asymptotics of generalized eigenfunctions and
the time-dependent scattering theory. We also
proved equivalence of the stationary and time-
dependent theories. According to the corre-
sponding classical mechanics, we could not fur-
ther relax the C2? smoothness of the poten-
tial, and hence the assumption would be op-
timal. The results are generalizations of for-
mer works by Tkebe—Isozaki (1982) and Gétal—
Yafaev (1999). For the proofs we employ the
decomposition of potential by Hérmander and
the strong form of radiation condition bounds

for the limiting resolvents obtained last year.
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This is a joint work with E. Skibsted (Aarhus
University).
B. FEKm X
1. 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.

2. K. Ito and E. Skibsted: “Stationary scat-
tering theory for one-body Stark opera-
tors, 117, Ann. Henri Poincaré 23 (2022),
513-548.

3. 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.

5. 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.

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

Skibsted:

N-body Schroédinger operators”, Spec-

“Commutator methods for

tral Theory and Mathematical Physics,
STMP 2018, Santiago, Chile.

7. K. Ito and E. Skibsted, “Spectral theory
on manifolds”, Advanced Studies in Pure
Mathematics related to MSJ-SI 2018.

8. K. Ito and E. Skibsted, “Radiation con-
dition bounds on manifolds with ends”,
J. Funct. Anal. 278 (2020), 108449.

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

Skibsted, “Spectral theory for 1-body

Stark operators”, J. Differential Equa-

tions. 268 (2020), 5179-5206.

K. Tto and E. Skibsted:

dependent scattering theory on mani-

folds”, J. Funct. Anal. 277 (2019), 1423~

1468.

10. “Time-



C. MEaFER

1.

10.

Stationary scattering theory for C? long-
range potentials, RIMS [R5 (23 BAZEY)
27 MV - BELHEGRE Z DA | 5HD
K2, 2023 4 12 A.

. Stationary scattering theory for C? long-

range potentials, Second Chile-Japan
Workshop on Mathematical Physics and
Partial Differential Equations, Univer-
sity of Santiago, Chile, F V F:F1E, 2023
F£9H.

. 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, ZFRENTt I F—, BEK
2 20234 1 .

. Pseudodifferential expression for the S-

matrix of a perturbed Stark Hamilto-
nian, Mathematics seminar, Aarhus Uni-
versity, 7 v ~—2 E[H, 2022 F 9 A.

. Pseudodifferential expression for the S-

matrix of perturbed Stark Hamiltonian,
MM HERE I F—, BMKRE (v
74 ), 2021 12 A.

. Hypergeometric expression for the fun-

damental solution to the 2-dimensional
discrete Laplacian (2 XITEERL Laplace
TER R OEARRITN T 2 BRMER) | B
EEREE R, R (A 74 ), 2021
F11H.

. 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 ¥
~—27FE (¥ F74) 2021 410 A.

. Pseudodifferential expression for the S-

matrix of perturbed Stark Hamiltonian,
55 174 BRI RN £ X 9 —, REHELK
(o4 Y) 2021 T AH.

Hypergeometric expression for the resol-

vent of the discrete Laplacian in low di-
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mensions, M7 R DR E IS, &R
K (Fvo4Y) 2020$ 12 A.

D. i

1. @A VI - $e w0 s Jmo
YERZROERNEE & 2 OISHICE S 23
. (BUERAP - 4 FAEHEHR)

2. KRN 11: Fourier fATICEI$ 3
(B G B ARERER)

3. SEARAT IS 11 Fourier MANTICE S % 1§
H. (BELEME BARERHER)

4. BEERYEY 3 — 1L BB 3
t IF—RIH. (BEEBHREG BRBER

5. BOERAIHE 1L REMETRICHY T 5
BHH. (BEEEEHE BARER#ER)

6. FERIRFSL: ZR3E0H%%. (BEEFHWE BARR)
FRER)

E

%‘&
#

E. &+ - HtamsC

1. (f&+) fEH ¥ — (ARITA Shinichi): BEHL
B2 EOIET 2K T V> v MRS
2 HHEE R R 7 PV DIFLEIZDOWNWT

2. (I51) AW # 3 (SHIRASAYA Yuto):
Classification of threshold properties
for the one-dimensional matrix-valued
Schrdinger operator (1 KITATHIES = L
74 YA —VEHROBENEE D)

F. GAbatges — e 2
1. BABFZEBUT RGN HRER
= ZBER
2. AABFRWBIEE Rl s TRRER
(0850 75 72 3K D B AT A OB 52 27 1 —
7 HEEER)
3. BREUREMT KR 3 — HESA

SH# ER (IMAI Naoki)

A, WFZEmEE

Hamann K& OHEFFST, FarguesFontaine
R LOBRMIKRDEY 2 74 DRERE, £
YazAfEEzHWTRALE. ISHE LT,
Hodge—Newton AJ#7235& D Harris—Viehmann
THREZLHT X DREBRECIHEAL, E£—KOm



YRR 03 2 A2 1 Eisenstein BF DM
it LD 7.

HIEEES, Youcis K& OHFASET, AR ¥ L
LARLD Abel BGERZ RIS L 7Y X LEB
BIFZMIRL, 20z W TEE T L ORMNT
FHZ7 gk, Ya by —AEHRCET
% Pappas—Rapoport D FEEBRARY v )L LN
LD Abel BLENZRADGEICEAL 2. &5
2, ZVXLF ZYVRAZVIIHT B2 ARV
de Rham BRI ZEAAL, 7'V X L EBIEF
&7V RAZNVEBBEFOREEZIAL 7.

Fox X, Howard k& O[T GU(2,n —
2) 1IZx 3 % Rapoport—Zink 22 0B K 5 %
Deligne-Lusztig 28K & BIfR-O1 % Z & Taik
L7.

In a joint work with Hamann, we described the
dualizing complex of moduli of parabolic bun-
dles on Fargues-Fontaine curves using modu-
lus characters. As applications, we proved the
Harris—Viehmann conjecture for the Hodge—
Newton reducible case in a more precise form
and advanced the theory of geometric Eisen-
stein functor for general parabolic subgroups.
In a joint work with Kato and Youcis, we
constructed a prismatic realization functor for
Shimura varieties of abelian type at the hyper-
special level and used it to give a characteriza-
tion of the integral models. By this, we proved
Pappas—Rapoport’s conjecture on shtuka re-
alizations in the case of Shimura varieties of
abelian type at the hyperspecial level. In addi-
tion, we proved the crystal-de Rham compari-
son isomorphism for prismatic F-crystals, and
proved the compatibility between prismatic and
crystal realization functors.
In a joint work with Fox and Howard,
we described the irreducible components of
Rapoport—Zink spaces for GU(2,n — 2) by re-
lating them to Deligne-Lusztig varieties.
B. &KX

1. L. Hamann and N. Imai: “Dualizing com-

plexes on the moduli of parabolic bun-
dles”, arXiv:2401.06342.
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2. N. H. Kato and A. Youcis:

“The prismatic realization functor for

Imai,

Shimura varieties of abelian type”,
arXiv:2310.08472.

3. M. Fox, B. Howard and N.
“Rapoport-Zink spaces of type GU(2, n—
2)”, arXiv:2308.03816.

4. N. Imai and T. Tsushima : “Shintani

lifts for Weil representations of unitary

Imai:

groups over finite fields”, to appear in
Math. Res. Lett.

5. A. Bertoloni Meli,
A.  Youcis : “The
morphism for Langlands parameters in
the relative setting”, Int. Math. Res.
Not. (2024), no, 6, 5100-5165.

6. N. Imai and J.-S. Koskivirta : “Partial
Hasse invariants for Shimura varieties of
Hodge-type”, Adv. Math. 440 (2024),
Paper No. 109518, 47 pp.

7. N. Imai and T. Tsushima : “Local Galois
representations of Swan conductor one”,
Pacific J. Math. 326 (2023), no. 1, 37-83.

8. N. Imai and T. Tsushima : “Geometric

N.

Jacobson—Morozov

Imai and

construction of Heisenberg—Weil rep-

resentations for finite unitary groups

and Howe correspondences”, Irina
Suprunenko Memorial Issue, Eur. J.
Math. 9 (2023), no. 2, Paper No. 31, 34
pp.

9. N. Imai and J.-S. Koskivirta : “Automor-

phic vector bundles on the stack of G-

zips”, Forum Math. Sigma 9 (2021), Pa-

per No. e37, 31 pp.

N. Imai and T. Tsushima : “Affinoids

in the Lubin-Tate perfectoid space and

10.

simple supercuspidal representations II:
wild case”, Math. Ann. 380 (2021), no.
1-2, 751-788.

C. HEEFER

1. BEREICH S % /AT Langlands Xt & &
DAL, K LEREE =, A TRKRE,
2024 1 H 17 H.



10.

. Prismatic realizations on Shimura vari-

eties, Number theory and arithmetic ge-
ometry, NTU-UTokyo Joint Conference
2023, National Taiwan University, &4,
2023412 A 7 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, X b F A,
2023 49 H 19 H.

. Prismatic realizations on Shimura vari-

eties of abelian type, Satellite Confer-
ence in Number Theory of International
Congress of Basic Science, Morningside
Center of Mathematics, H[E, 2023 & 7
H13 H.

. Cohomology of moduli spaces of mixed

characteristic local shtukas, The 10th
East Asian Number Theory Conference,

Capital Normal University (online), H
E, 2023 42 A 14 H.

. On the Rapoport-Zink space for GU(2,4)

for unramified primes, Arithmetic of
Mathematisches
Forschungsinstitut Oberwolfach, KA,

2023 2 A 4 H.

Shimura ~ Varieties,

. The supersingular locus of the Shimura

variety of GU(2,n — 2), Séminaires de
Géométrie Arithmétique et Motivique,
Institut Galilée, Paris 13, 77 >~ X, 2022
F£9H23H.

. Local Langlands correspondence for cov-

ering groups and geometrization, LAGA
mini course, Paris 13, 7 7 > X, 2022 4
9H 15 H,22H,29H.

. The supersingular locus of the Shimura

variety of GU(2,n — 2), 30e Rencontres
arithmétiques de Caen, 7 7 > X, 2022 £
5H27H.

Convolution morphisms and Kottwitz

conjecture, Caltech number theory semi-
nar, Caltech, 7 X U 77, 20204 2 H 13 H.
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. Joseph Muller

.
LRBE TL: B BT 53, (34

AT REFR)

ARBOARRIEE 1T - R MERICBE S %7

B, (LM )

BB AR (FHE) - BRI DAL,

(BB AR AT %)

- BUARARRR R H, BRI R H, B R

SesREAlEEFE H: RPT Langlands XG0 %
ffL. (SR ST EAF IR
%, 202441 AH.

F. Mo 5es — e 2
1. A ZE R, Joseph Muller, Coho-

mology of Deligne-Lusztig varieties as-
sociated to PEL Rapoport-Zink spaces
with signature (1,n — 1), Paris 13, 2023
F£4H13H.

. 8521 [ JMO EZF+t 3 —3#fli, Lang-

lands x5, v 14 7 F » i, 2023 £ 8 A
22 H.

. The 3rd International Undergraduate

Mathematics Summer School #Hffl, Local
Langlands correspondence and geomet-

ric realization, Seoul National University,
20238 H 16 H, 17 H.

H. #ND»SHOE Y X —
1. Alex Youcis, JSPS 4} E AR5 #fF 5% B,

2021 £ 9 H~2023 4 11 A. He worked
on Shimura varieties. He gave a talk
titled “Prismatic realization functor for
Shimura varieties of abelian type” at
Number Theory Seminar on November
1, 2023.

(Université Sorbonne
Paris Nord), #HE A H#F5EE, 2022 £
4 H~2023 £ 9 H, JSPS AtE A K5I
ZEE, 2023 4 10 A ~.
Rapoport—Zink spaces.

He worked on

. Stefan Reppen (Stockholm University),

SE IS, 2023 4F 4 A~2023 4F
8 A, JSPS AE ANKHITFFEE, 2023 4F 9
H~.
G-bundles.

He worked on moduli spaces of
He gave a talk titled “On



moduli of principal bundles under non-
connected reductive groups” at Number
Theory Seminar on June 21, 2023.

4. Wansu Kim (KAIST), A E A& B,
2023 4F 10 A~.
spaces of shtukas. He gave a talk titled

He worked on moduli

“On Igusa varieties” at Number Theory
Seminar on October 18, 2023.

5. Linus Hamann (Stanford University),
2023 £ 10 A. He worked on the lo-
cal Langlands correspondence. He gave
a talk titled “Geometric Eisenstein Se-
ries over the Fargues-Fontaine curve” at
Number Theory Seminar on October 25,
2023.

EX #HF (IWAKI Kohei)
A. WIFEREE
2023 FEEIT LT O EIT o 72

(1) AR LA DR D Y b —> = > X
2B B TSR
(i) AAHATHE LR DT X — XIS
% i G B3 2 WA

fEE X &, 52 oh=REtmr o5 5
Fenl 7o e Ok 2 HERERNC E © 2 Wik T H
D, fTHIRERNC B3 30— T RRERICEF 2o
bDTH 2. MREINIWITERXOEMED R
B LT, “olHE” LN 218885 X — X
h DR REWBOER SN, 2 OREMBEIZ
(Bl 21X Gromov—Witten FEED X 5 72) ¥z
FIFRAIER IR E R & ATV S Z k& 720
THEA (£ FPHE) ShTwa. LHErLENS,
COEEEIE h OREFEE U TRIEDGEH
BTz erfIohTBh, 20V —Y VR
1 (Borel $8MIATREME S Stokes TR Z it 5 24
FNT) OIFEAE IR ZED TN 5.

(i) OWFFRITEFHY ¥ EF D Marcos Marifio
(Geneva) EHFTITodDTHY, AIID
BEBREUICHEE Z 5 Stokes HIR ZBHRIICFIIR T 5
CFRAR 2RA L Z02RI1E, Stokes Bl
FRIZEDAEL 2 FBERINICT N RIEZ2TO
T ETIAD THRINIZEZ2BDT, TRET

73

REINTWEPoZbDTHE. 727°L, 20D
NADEHITBWTIEAY 7 =V =751 D IEHE
Bkt 72 CBCEICE TR Wik s B2 O
T, AR TR E ORI TFHEOERMTH 2
B, WL OO HNE LT Pade LS & 3%
EEBFTAROEMEITHERINTVWS. ZDHK
RioW TR EHEYBE OMECREFRTHD, &
D E OVERIN R CHIA 2 R E S 221 T
W3,

(ii) &, PRI ERD A > 7w b ¥ 7z 2 %k
MICEEN D9 X —RICHET 2 5B D i
WERICE T 225 TH D, HEEE» 55| &t &
e LT 2. WEEETR & L7z 73 BB EL O i 2 B
DIREEEREFNTRD 2 73V X L E kA 22K
Bt UCTEH L, Bl 2 (R iEE) g7
vy 7 O BEEGRBOMAHIE L2 S HHRI NS
e REPECHERE SN, £, LELOIH
R AR OEY 2 S A TEEET T
Eisenstein & & 2 HHT A L¥ —DFRR (U
EVa25—M) BESND LR, ZORRIIE
7 7<) —ARReBELT0D 2L HERT
/2. IS OBZIIMEMHEE Y Painlevé FIEL
D X D ECBRIEICOWTRBINTS b, KERE
HINODRERICTOVTEML, X LTEL
DETETDH 5.

The following topics were studied in 2023.

(i) Studies on resurgence properties of topo-
logical recursion partition functions.
(ii) Studies on asymptotic expansion of topo-

logical recursion partition functions.

Topological recursion (TR) is a recursive algo-
rithm that defines a family of special differen-
tial forms from a given algebraic curve. TR has
its origins in the loop equations in matrix mod-
els. A formal power series in a perturbation
parameter £, called the “partition function”, is
defined as the generating function of the inte-
grals of the constructed differential forms, and
the series coefficients are proven (or conjec-
tured) to contain various enumerative geomet-
ric information such as Gromov—Witten invari-

ants. However, it is known that this partition



function typically diverges as a power series in
h, and the study of its resurgence properties
(Borel summability and the connection formu-
las describing Stokes phenomena) has recently
attracted by both mathematicians and theoret-
ical physicists.

The research (i) was proceeded in collabora-
tion with a theoretical physicist Marcos Mario
(Geneva), where we discovered an explicit “con-
jectural formula” which describes the Stokes
phenomena occurring in the partition function.
This formula provides explicit expressions for
exponentially small terms arising from Stokes
phenomena up to all orders, which had not been
previously identified. However, the derivation
of this formula involved mathematically non-
rigorous arguments, such as non-perturbative
analysis of the holomorphic anomaly equation.
Therefore, the obtained formula is on the con-
jectural level at this moment. However, the ef-
fectiveness of the formula has been confirmed
for several examples through numerical experi-
ments based on the Pade approximation. This
achievement is currently under review for pub-
lication in a mathematical physics journal, and
we received positive referee reports as of the
preparation of this report.

The research (ii) involves the asymptotic ex-
pansion of partition functions with respect
to parameters contained in algebraic curves,
which serve as inputs to TR. This research has
been ongoing since last year. I applied the algo-
rithms, which was obtained last year, to com-
pute asymptotic expansions of partition func-
tions for various examples, and observed that
our algorithm partially reproduce series coeffi-
cients of (irregular) conformal blocks. Further-
more, by rewriting the aforementioned asymp-
totic expansions in terms of the modulus of
elliptic curves, we could obtain expression of
free energies via Fisenstein series. It also has
been confirmed that these representations are
consistent with the holomorphic anomaly equa-

tion. These observations are suggestive of
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deeper relationships between elliptic functions
and Painlevé functions. I'm planning to sum-
marize these results into a paper in 2024.
B. FE&KiX
1. T. Aoki, K. Iwaki and T. Takahashi,
“Exact WKB analysis of Schrédinger
equations with a Stokes curve of loop
type”, Funkcialaj Ekvacioj, 62 (2019), 1-
34.
2. K. T. Koike and Y. Takei,

“Voros Coefficients for the Hypergeomet-

Twaki,

ric Differential Equations and Eynard-
Orantin’s Topological Recursion - Part IT
: For the Confluent Family of Hypergeo-
metric Equations”, Journal of Integrable
Systems, 4 (2019).

3. H. Fuji, K. Iwaki, M. Manabe and 1. Sa-
take, “Reconstructing GKZ via topo-
logical recursion”, Communications in
Mathematical Physics, 371 (2019), 839-
920.

. 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.

5. 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.

6. 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.

7. 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.

8. K. Iwaki and O. Kidwai, “Topologi-



10.

cal recursion and uncoupled BPS struc-
tures II: Voros symbols and the 7-
function”, Communications in Mathe-
matical Physics, 399 (2023), 519-572.
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K. Iwaki and M. Marino, “Resurgent
Structure of the
and the First
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2023.

Topological String
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Equation”,

preprint,

C. MEEFEH«

1.

. Topological

. Topological recursion,

Topological recursion, quantum curves
and Painlevé equations (invited), Ap-
plicable resurgent asymptotics: towards
a universal theory (online), Isaac New-
ton Institute for Mathematical Sciences,
April 2021.

recursion, Painlevé -
WKB analysis
of Moduli

Spaces, Cluster Algebras and Topolog-

function and exact

(invited), Combinatorics
ical Recursion (online), Moscow, June
2021.

. Topological recursion, uncoupled BPS

structures and exact WKB (invited),
BPS states, mirror symmetry and exact
WKB (online), July 2021. Sheffield Uni-
versity, United Kingdom.

. se& WKB @t &z o 0 (58 1EH),

H AR 2= B RO R AR 70 B 2 Rl R,
2021 £ 9 H.

. Voros coefficients for isomonodromy sys-

tems associated with Painlevé equations
and BPS invariants, Painlevé Equations
From Classical to Modern Analysis,
IRMA, Octobar 2022.
BPS structure
and Painlevé T-function (invited), Work-
shop on Mirror symmetry and Re-
lated Topics, Kyoto University, Decem-
ber 2022.

(0]

10.

. Non-linear

. Topological Recursion, Painlevé Equa-

tion, Exact WKB and Resurgence (in-
vited), Summer School : Wall-Crossing
Structures, Analyticity and Resurgence
[HES, June 2023.

Stokes phenomenon for
Painlevé transcendents and topologi-
cal recursion (invited), ICIAM 2023,

Waseda University, August 2023.

. Topological recursion, resurgence and

BPS structure (invited), Quantisation
of moduli spaces from different per-
spectives, SwissMAP Research Station,
September 2023.

Non-linear Stokes phenomenon for

Painlevé 7-function and topological

recursion, Complex Lagrangians, Mirror
and Quantization, BIRS,

October 2023.

Symmetry,
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1. BREERESREREX v 7 “2 KX
(2023 410 A 9 H, 29 H, BEEIFF.)

2. WHZEsE R “HRATENT & WLt ics i 5
KRB OB (2023 45 11 H 6 H ~ 10
H, 5#EREBOREANTIZERT. AE &K
(RERYE), a2 REZIK (ZHTHEKRY),
BERE =K (ZITERY) t OHFBfE.)

3. B8 2 “Topics on mathematical struc-
tures in string theory” DB (2024 4F 2
H 8 H ~ 9 H, B RERAGEBOERL A
ZeRL MRS (THERS), MHBEE
(BPERYE) & OFFEBAM.)

4. BEEDM S #10, “HWICR RO ME”
(2024 4F 3 A 10 H, WERERFBEEER
E20E Y

G. %E
2022 B H AR R EETE AR RIE.

¥EEHE - 522 WKB f#th, 7 7 2 & — %, <
Yy = B K O R L D5
H. i hrooeyx—

o Xiaomeng Xu (BICMR) talked about
“Stokes matrices of confluent hypergeo-
metric systems and the isomonodromy
deformation equation” on 21 August.

e Benedetta (University — of
Birmingham) talked about “The Wild

Riemann-Hilbert

Facciotti

Correspondence via

Groupoid Representations I” on 31
Octobar.

« Nikita Nikolaev (University of Birming-
ham) talked about “The Wild Riemann-
Hilbert Correspondence via Groupoid

Representations II” on 31 Octobar .

}EH —fA (UEDA Kazushi)
A FFZEREE

Tarig Abdelgadir [, Daniel Chan K3 X K]
Wz M Re T, PuaREihfe nws 77 2
DALy 70 L TREROBERZEA L, &E
B RGEHIRDEY 2 74 X X v 75 Hassett
DEKRTREZRBEANT N mf ZHiFROE
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PadARRy 7Bk I ER LT, F
7o BB RS R 0B 2 IERTHRECRT (B
W& Abel ) OBISRPHER L., WEERD
HrRoRDEET MR LT, FEAZRD
HER TR L WS 2 RIEATIREIIR (0%
D, ARLKRER Y —RITZ2HD Abel E) 2315
bhdZ bRl

Tarig Abdelgadir X3 X NRJIHFrZ oK & HFH
T, JEA[# 3} oM S 2 ER L7 BT,
i & JEATH 3 RENE DT Y 2 7 £ Z2M DRI
AERGHN IR 2 > %7 Mbk 8 RITOHFI b —
Uy 7R LTI L T, Zhaiitsg Fm b
D 6 HODALEZE M %2 RKTC 4 O RFTEAHER D 2R
YLTEATVWRHERLE,

3 KoL ZEM D 4 KB H 5152 A R
FOMEBORAMEIZ 16 THDH, 16 HD A, RS
ZFFO 3 RITHEZERH O 4 @I X Kummer
HHEITH-> T, ZDEY 271X Siegel EY =
7 — IR 2 HEAEMRANCH ST W5,
A FRREORDYIC D, FRESEEZ D, 21K
® Gorenstein K3 #5152 D, Rt m O
BORKETH 2 4D Dy FiFEF 2RO K3 i
HDEY 274 ZRIFERICHEHT2EY 27—
SRR 20, ZDEY 2 T A 2= R BRI
sib U, s 2 REVERIR DLt ok E & BE
R PE L 720

Yank: Lekili [k & #[FC, Brieskorn-Pham 75
MO Milnor 7 7 4 /N—® Rabinowitz B
NI 2RERY I T —0FEZRFEAL 720 2
D% ¥ LT, Rabinowitz 7 L 7 KET Y — A
ZATHNEFAE D 72 3 170 X &4 & D Hochschild &
EuY— RN ZERTD» D,

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 Dy-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:i 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.
B. FE&K
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. Ishii, A. Nolla, and K. Ueda, Dimer

models and group actions, Math. Z. 306,
6 (2024).
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C. HEEFER

1. Mirror symmetry and degeneration, HZA
BARFERRE D BIRRHIRETEE, KPS
VRERAF v V%R, 2024 £ 3 H 17 H.

2. Dimer models and stable Fukaya cate-
gories, Eastern Hemisphere Colloquium
on Geometry and Physics, > 7 4 >,
2024 3 H 13 H.

3. Moduli of Calabi—Yau manifolds as mod-
uli of Ai-structures, Tsinghua-Tokyo
workshop on Calabi-Yau, & +HF{&FT,
202441 A 16 H.

4. Homological mirror symmetry for maxi-
mally degenerate Calabi-Yau manifolds,
Workshop on Mirror symmetry and Re-
lated Topics, FEBKFEFHE, 2023 4F
12 A 21 H.

5. Homological mirror symmetry for Milnor
fibers of simple elliptic hypersurface sin-
gularities, Workshop on Mirror symme-
try and Related Topics, BHRAZEEEH
2, 2023 £ 12 A 20 H.

6. Stable Fukaya categories of Milnor fibers,
Mirror Symmetry and Differential Equa-
tions, Feza Giirsey Center for Physics
and Mathematics, £ A& > 77—/ b+iL
a, 202347 A 13 H.

7. Stable Fukaya categories of Milnor fibers,
QSMS workshop on symplectic geometry
and related topics, ¥ —> % ¥ X A — |
F =T aRT, HMNE, RERE, 2023
F2H9H.

8. Homological mirror symmetry and ellip-
tic fibrations, QSMS workshop on sym-
plectic geometry and related topics, 4 —
Y VAL = F 2TV aRTN, BHMNE,
KuERE, 2023 42 A 7 H.

D. ##&
1. & XF - BWoemfls I REeEw o —
Mo T 2R HIESR
g e 2 oS D &K, Newlander—
Nirenberg DEM, > > Lo 74 v 7%
FEiA Y Lagrange #4532 #K, Hamilton X



7 MV EERREER, >V T4y
IR, M=V v 7 ZERIK, dg 8, A A, &
ERY—HI 7R 2R o B
W, FEFEIER B ot L, WiERE O & BAL
TLOREEE Oy D725 Ext RE DB E
*LCORAEIT E 0BZEME KRS
WA, ZZIWCADS dg fiE (BB WV A
ME) 226 E OEBEWMENETEIN L H
. Z I oM 2 RERY —
M) 7 —RIFMEDEE S 2 iR & 2/
L7z, (BORRZERE - 4 fFA @)

2. ¥ HWEMSY 25— B. Pierce et al.,
Logical Foundations O Z1T o7z, (&
EAR AT AR

3. BREEE I F—: XHR P. Zimmer-
mann et al., Computational mathemat-
ics with SageMath O xZIT o 7. (&
EEATIGR IR RR)

E. &+ - R
1. (1% L&) & H 5 8B (TSUTSUT Yuki):
Graded modules associated with permis-
sible C*°-divisors on tropical manifolds
2. (L) gkiEY (TOMINAGA Naoya):
FEAR O HARARB D I & 2 BILRLS
HE
F. XM ZEs — B X

1. Journal of Matheamtical Sciences, the
University of Tokyo DfREEE

AEB %# (OSHIMA Yoshiki)

AL TFZEREE

FFEHY Lie BEDRBLDHIR L 55E D BRI 7812 D
WTORFREITo 7. G 2 Lie#, H %
DRFTARER LA TR e 35, LU, H 232
—EYVa2T7—-DL &, L*(G/H) DRRICHFS
325 G OMKIRROES DML, G/H OR
BEROEHEERDIGTEI LN Z e bh o
T\ (Benjamin Harris [ & OIEFERSE). ARE
FEZZ OREROEMRDIZERL H HL=EY 2
T —TRVWHBEANDIRE LT, WEHEEIE LN
TAEROEELZITo 72, BRRNICIE, H o=
K VAERE x 2 H ORFHERE ETHPHTH 2 v
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SIED T, =XV HEE Indf(x) KHFET
% G OB =& 1) KRB MR/ NMEE L E RIE
HRGEHROGBE x THLEEACEENE L
BRIz, E2RED x DIRED T, EHRE
GG B RBEFEHE D & 72 2 Z2 TRV
B bOr E, Indf(y) DEEARY FHTEE
THZeERLE X5, HEREROGE ¢
TOLEEADNMEA D —ETH 5 & 5722%T
ROHEAZ D O T REREAARB n IO
WT Ind§ (x") DEEBLARY MADFET B2 L
ZRL. INHOMRESTLTY P LTHE
ez,

PARIC, Zuckerman ERBIFAIRE Aq(N) DRFR
T2 BE S 2 HIR DS EERC D RS 5 & W 5 /IRRAT
KRick->TEAINEZ T RIDWT, BHRIE
DGRl N E D MBED Tk % VTR
7o, REE Z ORI OIHRA ¥ RELO EE
S OWEEEICOWT Harris K15 -#ERE S
Hbt 2 e REOHIBICHIE T % K6 MBI R
HEDHIREBGDOBRERETE S Z LITKDE,
F 2=V 7 OMRAERTZD & 5 RNED#HE
To7=.

F7- K3 i OBIcB T 2% 517> TV 5.
AEEF K3HMADBILEES 2T 4 Dav
MEizoWwToFRIZE NS 3 RILZHIANDIR
1LicBIbH % Ricei “FHEHR O FHEi 21T - 7=

I have been studying irreducible decomposi-
tions of the induction and the restriction of rep-
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 de-
composition of L?(G/H) is written in terms of
the image of the moment map of the cotangent
bundle of G/H. In this academic year, I refined
results obtained in the last year on extension of
the above result to the line bundle case and the
case of non-unimodular H. In particular, un-
der the assumption that the unitary character
x of H is trivial on the unipotent radical of H,

it was shown that the irreducible unitary repre-



sentations of G which contribute to the decom-
position of the unitarily induced representation
Ind$ (x) have their infinitesimal characters in
the image of complexified moment map twisted
by x. It was also proved that under the same
assumption on x, Ind%(x) has a discrete spec-
trum if the image of moment map has a non-
empty open set consisting of elliptic coadjoint
orbits. Moreover, it was proved that Ind$ (")
has a discrete spectrum for sufficiently large in-
teger n if the image of moment map twisted by
x has a non-empty open set consisting of ele-
ments which have the constant hyperbolic part.
These results were written down in a preprint.
Previously, I derived explicit branching for-
mulas for the restriction of Zuckerman’s de-
rived functor modules Aq(A) for symmetric
pairs when it is discretely decomposable in the
sense of Kobayashi by using the method of D-
modules. In this academic year, I noticed that
by combining these explicit branching formu-
las and some results on the wave front set of a
direct integral of representations, one can de-
termine the image of elliptic coadjoint orbits
by the restriction map corresponding to the re-
striction of representations. I gave a talk on
this result in a conference in Tunisia.
I have been also studied about the degeneration
of K3 surfaces. In this academic year, I studied
estimates on Ricci-flat metrics related to the
degeneration to 3-dimensional manifolds which
appears in a conjecture on the degeneration of
K3 surfaces and a compactification of moduli
spaces.
B. #E&KX
1. B. Harris and Y. Oshima : “Irreducible
characters and semisimple coadjoint or-
bits”, J. Lie Theory 30 (2020) 715-765.
2. Y. Odaka and Y. Oshima : “Collapsing
K3 surfaces, tropical geometry and mod-
uli compactifications of Satake, Morgan-
Shalen type”, MSJ Memoirs 40 (2021)
165pp.
3. G. Liu, Y. Oshima and J. Yu: “Re-
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striction of irreducible unitary represen-
tations of Spin(N,1) to parabolic sub-
groups”, Represent. Theory 27 (2023)
887-932.

4. B. Harris and Y. Oshima : “On the
asymptotic support of Plancherel mea-
sures for homogeneous spaces”, To ap-
pear in Duke Math. J.

C. HEEFER

1. Collapsing of Kaihler-Einstein metrics
and Satake compactifications of moduli
spaces, Algebraic Lie Theory and Rep-
resentation Theory (ALTReT), (L= ik
(i BB, 2019 4E 5 A.

2. HHEZEM D Plancherel JIEOMHIIE I
DWW, HABEIMFREDRIR, &R
K2, 2019 £ 9 A.

3. Unitary representations of real reductive
groups and the method of coadjoint or-
bits, Representation Theory of Algebraic
Groups and Quantum Groups - in honor
of Professor Ariki’s 60th birthday, HU#D
REERERBENTBTFCRT, 2019 4F 10 H.

4. Cohomological representations of sym-
plectic groups, 22nd Autumn Workshop
on Number Theory, =7 /L7 XX b\ F7
7T 7 (HER), 2019 4 10 A.

5. Compactifications of locally symmetric
spaces and Gromov-Hausdorff limits of
K3 surfaces, # 25 BIHERRM > KD
7 A, LWV EIER (BIR), 2019 4F
11 H.

6. Collapsing of Ricci-flat Kéhler metrics
and compactifications of moduli spaces,
The Eighth Pacific Rim Conference in
Mathematics, + > 7 4 >, 2020 £ 8 H.

7. Restriction of unitary representations of
Spin(N,1) to parabolic subgroups, Asso-
ciated Varieties and Unipotent Represen-
tations, A > 4 >, 2020 & 9 H.

8. On the asymptotic support of Plancherel
measures for homogeneous spaces, Work-

shop: Seminar in Representation Theory,



Fro4,2021FE9 H.

9. Induction, restriction and the orbit
method for unitary representations of
real reductive groups, Symmetry in Ge-
ometry and Analysis - Conference in
honor of the 60th birthday of Profes-
sor Toshiyuki Kobayashi, Reims Univer-
sity(7 7 >~ R), 2022 4 6 A.

10. Discrete branching laws of derived func-

tor modules, T7th Tunusian-Japanese

Conference, Geometric and Harmonic
Analysis on Homogeneous Spaces and
Applications in honor of Professor
Toshiyuki Kobayashi, Monastir(5 2 =

7), 2023 4 11 A.
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HIEZA (KASHIWABARA Takahito)

A. TFFEAE

(1) JE 11558 3 BIEICHE L 7 B8 3R ¥ o
72A3, BMEICE U 2GE 3 IEBIRZE D A7
3205 BEERGERE G2 ER L. BiUHE
% Z 7%\ Stokes MIE DG, ZZEAMEIIOW
TY RV 7ZEBOEKRT H? ERIPEDSEL D 37D,
Lo L, BiHS GTIEEHR Navier-Stokes /712
RICBWT, 20 X5 RIEAEZE T 2 @HITFEE
TEPEH SN TR o7z, RIS TIE, KR
FiPERERNC BB L 72 MR 2 5 2 ki
kb, ZEMAIANC H? FRIEZ R0 @R D7 E %
FERA L 7z,

(2) ¥BEZEFOWIKE T LD 1 DI Bingham i
wrzironsd. JEEMESEMA Z#H L% Bingham
T, BRETIADEZ H2 ERMEDEK D 105
YIRS TV o 72, RS TIE, BR
SRR Y ERARMFCTE, 2O XS RIE
HIPEDSE D 37D Z & ZAEFH L 7=,

(1) We considered a boundary condition of
friction type, in which no flow occurs if trac-
tion does not reach a threshold but slip oc-
curs in case the threshold is attained. For the
Stokes problem, the Sobolev HZ2-regularity re-
sult is known to hold under a suitable setting.
However, such a result remains unknown for
the non-stationary Navier—Stokes problem. By
constructing approximate solutions via semi-
discrete problems in time, we obtain a strong
solution having H2-spatial regularity.

(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 per-



Wz, o IXEBRERHYS, 202345 H.
boundary. 2. H?-regularity up to boundary for a Bing-
B. Stk ham fluid, ICTAM 2023, Waseda Univer-

sity, August 2023.
1. G. Zhou, F. Jing and T. Kashiwabara:

fect slip boundary condition is imposed on the

3. Error estimates of the finite element

“The numerical methods for the coupled
fluid flow under the leak interface condi-
tion of the friction-type”, Numer. Math.
153 (2023), 729-773.

. D. Inoue, Y. Ito, T. Kashiwabara,
N. Saito, and H. Yoshida: “Partially
centralized model-predictive mean field
games for controlling multi-agent sys-
tems”, IFAC J. Syst. Control 24 (2023),
100217.

. 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.

. 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.

. T. Kashiwabara and T. Kemmochi:
“Discrete maximal regularity for the
discontinuous Galerkin time-stepping
method without logarithmic factor”,
submitted (arXiv:2306.11365).

. T. Kashiwabara: “Finite element anal-
ysis of a generalized Robin boundary
value problem in curved domains based
on the extension method”, submitted
(arXiv:2310.00519).

. T. Kashiwabara and H. Takemura: “Er-
ror estimates of the cubic interpo-
lated pseudo-particle scheme for one-
dimensional advection equations”, sub-
mitted (arXiv:2402.11885).

C. HEFER
IR €Y/ LSV RS s el SIS R i3 &S

Galerkin EDFEZFHE, 25 28 FIFHHE T%

method in smooth domains, MSJ-KMS
Joint Meeting 2023, Sendai International
Center, September 2023.

. 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.
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R AEXOEZ N L (BoH
KRBT« 4 FAEImHRR) .
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1. (FEE L) 1 %> (HU Xin): On the
hydrodynamic limit of the Boltzmann
equation and its numerical computation

2. (B+) "iitEAR (TAKEMURA Haruki):
Error estimates of the cubic interpolated
pseudo-particle scheme (CIP scheme) for
one-dimensional advection equations

3. (Bt) &HHB (FURUI Shun): Approxi-
mation and error estimation of functions
by deep ReLU neural networks with skip
connections constructed through approx-

imating sinusoidal functions

G. %H
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i KE (KATO Akishi)

A. WFZEEE

fiti (quiver) ¥ Z DZ R (mutation) &, 7 7 A
Z—RE L e big, AMETR - BT Ry —-
RYlGR - RBCRMYE - WKB ik Y X X4k
gEcHELTHASHEE LTHEHZHED T
W3, FHZ, BROZET (mutation sequence) &
= YRR 3 KT Z bR IR o B 3R IE &
N, ZDOPERZBANEGE SR 2 FRD
FAFENRE L 72 5 7z,

M SFURHE — I (AL KR) & 0 R HB W
T, 52 56N7MEREDY| v (quiver mutation
loop = 7 9 A X —RED exchange graph LD
—FITHE) 1T L, ol ¢ BB Z(y) EREER
ZREAMEER Lz, ZHUI ITO LI REL
WHEEFD, (1) Z(y) 3REROY] v O Kix
BEPKES 7 b e TARETH D, BRI
B/ FRI-DREREEZOND, (2) AR
DY v DEFLIIH L. BF XA 17 L RRZRRY
&2 BRAZHZT, (3) ADERF 4 ¥
BER 2 DR7 56 HARITER SN2 7L g #REL
3.7 74 vV —BRICHIFET % coset BT
NS 7 = v IR (MR TAY) FERE A i —
U, BHR g RXRFMEDD LT Z(y) ISREY
Ar 743, (4) reddening sequence £\ 5 7 7 2
DFRZERY| v 1T Ly pEARBIIEFX A v s o
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FET#&RK XN, combinatorial Donaldson-Thomas
invariant £ —®3 %,

L g WBDE 27713 FEE RS TR T
b, GO AZIEE LIARXEICH LT
HWHATRETH 2, ZOHEFKIREITHNT 2 Hili
UsetE 2 KT 72012, c-vector TREUTIF X iz
FERIHA T — 5 ZMERAR L L TEZ 200 BARTH
5, MERE, SPIBME R KIFEEK (L 2K
RIERYE) & OHFEIFRIZHE VT, Boltzmann
weight % ¢- ZIHEFRE & 5 % 77 BLBIEL (partition
function) ZEA L. ZOMWHEZHFNR, 2D
BoRAEE. EZGIHORR 2 2000 g RE
(fHEE@M DT A4 &) otk LTHEIS Z &
DREATZ %, Z AR, DD L7700 ¢
WERDFEORR A IR RWEE 25 E VT W5, 77
Bt g #ER BB S MmN T — X DB 5
ERSIN, MR TBAARDOFEMIIIMK S 72
WOT, MO ERICH 2 HEOME 2B T
5 oo HifEE B,

BRI TR DE Z TR RS, 3RILEh,
woBF AL EY, HERKSEHOT— 20 5H
PERNCRER S 228 2 D TV 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-
There

are various proposals which relate mutation

gebraic geometry, WKB analysis, etc.

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 q-series Z(y) for a quiver mutation loop
~ (a loop in a quiver exchange graph in clus-
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 ¢-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(v) 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.

AR

L BRRBH T . Bhh¥zr—~tL,

Hamilton J1%%, Euler-Lagrange /712
K, 2R, alDR, STV o T4
7T RS (3 AT HEFR)

2. EWW R (BEAARETRREER)

3. REREREY 27— FEEYHEA OV
figetf 12 & MR RRGR (K - —fIR) ~NDA
P (B2 E AR AT TR

. MURAREE (BRI IR )

D.
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jbll &# (KITAYAMA Takahiro)
A BFFEREE

HABORIUAE L TE F 2 UMHTEE DX
TLRRB Y —ZBF W RIEHZER L. R
12, Stefan Friedl Ik (University of Regensburg)
LERIERAIR (BTERY) & oHEIFFICHB VT,
AT RS —DBEDP S, 3 RITEKEN DR
'H ® Gordian FE#Z DWW T Blanchfield 0%
FWTHFRE L 7.

75 O H ofd O B ##IHE Gordian FEEEDEHE I
—RICH LW Z e ST WS, ST L
T, Borodzik ¥ Friedl !%, Blanchfield JE=% 5%
HT 2T — MIFIORNI A R L TERS
N2 KV HOMHARERICOWTIFAL, Zofi
AL RIS ERHBO T2 60 iz 52 %
ZtZmLTwk ZoftEzr—KLsskT,
AL FZLHZONHEAEREZRBUCHNEL TEX %
X BRI EEALIRT 2 i, =D
D Alexander ZIHR D H 2 EHKTRETH S & W
SEMEDOTT, —/OUIH M E 2RI L
7 DFE U H oG & OEFEFNCH T 2R TR
EREDM, OO UTHDB® Gordian HHEED N
PoDIMEiEE 23z B RLE. GHE LT,
Kz, 10 ZRUT oM = 2372 wIEB AR
UHOMTH - T, BHOGETIIIMDFES 2k
DPHLWES2P7% e 195 e LT, 20
Gordian FERfEDS 3 TH 2 Z e KA IWKIRET 5 2
AT LTz,

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 Masaaki
Suzuki (Meiji University) I studied the Gordian
distance of knots in the 3-sphere, using their
Blanchfield pairings, from the viewpoint of 4-
dimensional topology.

The unknotting number and the Gordian dis-
tance of knots are known to be difficult in gen-
eral to compute. Borodzik and Friedl have in-
troduced and studied a topological invariant of
a knot defined as the minimal size of hermi-

tian matrices representing its Blanchfiled pair-



ing, and have shown that a lower bound of the
unknotting number of a knot is given by this
topological invariant of the knot. Generaliz-
ing their result, we introduced and studied a
twisted version of the topological invariant as-
sociated with representations, and showed that
under a certain condition on coprimeness of the
Alexander polynomials a lower bound of the
Gordian distance between two knots is given
by this twisted invariant of the connected sum
of one knot and the mirror image of the other
knot with opposite orientation. Our approach,
in particular, allows us to show at least for 195
pairs of unoriented nontrivial prime knots with
up to 10 crossings that their Gordian distance
is equal to 3, most of which are difficult to treat
otherwise.

B. FE#K

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. T. Hara and T. Kitayama: “Character
varieties of higher dimensional represen-
tations and splittings of 3-manifolds”,
Geom. Dedicata 213 (2021) 433-466.

3. 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.

4. 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.

5. LB “4EEEZARIR DRI E . 3 KT

ZRIED b Ru Y =7 HARCAR T

5575 BE 15 (2023) 31-56.

mological Selmer modules for

C. HEFER

1. Character varieties and essential sur-

faces, Low-Dimensional Topology Work-
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shop 2019, University of Regensburg, F
4, 2019 10 H.
2. Twisted Alexander polynomials and L2-
Global Analysis
Seminar, University of Regensburg, FA
v, 20194 12 A.

3. Representations of fundamaetal groups

Euler characteristics,

and 3-manifold topology, RIKEN
iTHEMS Math Seminar, * ¥ 7 4 >,
2020 4 11 A.

4. YV Rrvarya—xrRArhlh Alexander
ZIHA, N-KOOK 23 JF—, 51 >,
2021 5 H.

5. Ribbon concordance and twisted Alexan-
der polynomials, F XRY—ra> ¥ a—
& 2021, X 74>, 2021 F 9 A.

6. Torsion polynomial functions and essen-
tial surfaces, Séminaire GT3, Université
de Strasbourg, 7 7 > A, 2022 ££ 10 A.

7. Thurston norm, twisted Euler character-
istics and virtual fiberin, %5 19 EIfCHL -
figeht - Mt I —, BRERY, HAE,
2024 2 H.

8. Blanchfield pairings and Gordian dis-
tance, Knot theory, LMO invariants and
related topics, HHERIZRMNTKF LR,
HAR, 2024 4£ 3 A.

D. %
1. BERFEENE - BEERF ORI AICD
WT O, (BRI R)

2. BORRIAEEEY  BORRIE O BRI A
WZOWTOHE. (HEEHATHREMR)
3. FMEARE 1 SEEEE D BRI A
DWT DR, (BB AR)
4. BUFFEEEEREY MO - SRR
FOERBPNFIIOWTOHEHY. (BEY

FRRTHIER R )

5. BRARELE 2 - ARAIAEEE O R RER NI
DWT DR, (PRI HR)
6. FREARCAEE | UABCE O BRI N A
WOWTOHE. (HEAHATRE#R)
7. BRI (2 0 SRR
FIRNFICOWT DR, (BEFATER



FEFHFE)

8. FLREBOHR AR 111 - &2 XH : 5%
BER M3k Z0EARE) TH
5. KRR 3 RLERED PR Y —
WKOWTHOAMERTH 5. 3 RLEHRIK
DIk & 7257 g el 7 A R A 8 22 [ O T AE
PERABOSETHRT I ET -7k
L7e. i Cl3, JARR, dhm#tottH,
3 RILERIR DB & MEREE, 3207 R E BE,
N—FER, BREER, Haken hierarchy,
Seifert ZREIKD 7 FH, JSJT e, %
{tF48, virtually Haken ¥48, #o#ED
SHEERED BT, (BOEAERE - 4 £
HiEER)

E. B+ -
1. (+) T# B (CHIWATA Hiroki):

Profinite invariants of knots with the

same Alexander polynomial

F. WA — X
L. AR R 2023 FE2EXAHE GF

e

7UV— < x—>r (KELLY Shane)
AL WTZEREE

BEDOWIZEME L 1F A DRDOIIZE R Yy 271
oD TY + TV + FAF — (Voevodsky)
DEF—7HHL BRI D 5, REZHKEDE
F— 7 THEAE, BROarER Y —HH
(UHERR - T—LR 7V REY URY) WHET
3 HME HEICHZ 2R TH S, T+T Y+
FRF =, KE ME-HEROFIRIEOSVTE
F—IMEmADT7 T —F R Lz, ZOHE
TiE. NAHZERMCEbDI 2 BMAXE R DI,
774 VEREFE TREZHRIEDORE P E—
A% E]/T 5, ZZBUIFIZZO &5 iz €
Va7 —REGHOMEIISHT M5 %EiT-> T
=7

Most of my research is connected to Voevod-
sky’s theory of motives in some way or another.
The motive of an algebraic variety is, philo-

sophically, an object which encodes information
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common to multiple cohomology theories (such
as f-adic cohomology, de Rham cohomology,
Voevod-

sky developed an approach to motives based

or crystalline cohomology) at once.

on techniques from homotopy theory. In this
approach one defines homotopy equivalence of
varieties using the affine line instead of the unit
interval which is used for topological spaces. In
recent years I have become interested in apply-
ing such frameworks to questions in represen-
tation theory.

B. &L
1. S. Kelly “Cancellation theorems for Kéh-

ler differentials” Algebraic Geometry,
(2023).

2. S. Kelly and H. Miyazaki “Hodge coho-
mology with a ramification filtration, I”
Mathematische Zeitschrift, 305, Article
number: 70, (2023).

3. S. Kelly and S. Saito “Smooth blowup
square for motives with modulus” Bul-
letin Polish Acad. Sci. Math., Vol.69,
No.2, (2021) pp.97-106.

. E. Elmanto and M. Hoyois and R. Iwasa
and S. Kelly : “Milnor excision for motivic
spectra” J. Reine Angew. Math. (2021).

5. S. Kelly and M. Morrow : “K-theory of
valuation rings” Compositio Mathemat-
ica, 157, Issue 6, (2021) pp.1121-1142.

6. S. Kelly : “Some observations about
motivic tensor triangulated geometry
over a finite field” Springer Proc.in
Math.&Stat., "Bousfield Classes and
Ohkawa’s Theorem", (2020) pp.221-243.

7. E. Elmanto and M. Hoyois and R. Iwasa
and S. Kelly : “Cdh descent, cdarc de-
scent, and Milnor excision” Math. An-
nal., 379(3), (2020) pp.1011-1045.

8. S. Kelly : “A better comparison of cdh-
and ldh-cohomologies”, Nagoya Mathe-
matical Journal, Volume 236 (Celebrat-
ing the 60th Birthday of Shuji Saito),
(2019) pp.183-213.

9. J.N.Eberhardt and S. Kelly : “Mixed Mo-



tives and Geometric Representation The-
ory in Equal Characteristic”, Selecta
Mathematica, (2019) 25:30.

C. HEEFEE

1.

10

Two new motivic complexes for non-
smooth schemes, fREIEELGH © = DJE
i, RIMS #FEFZE, 2023 4 12 A

. The procdh-topology, Recent Advances

in Algebraic K-theory, IHES, Bures-sur-
Yvette, France, 2023 £ 7 H

. A nilpotent variant cdh-topology, Al-

gebraic K-theory, motivic cohomology
and motivic homotopy theory workshop,
Isaac Newton Institute, Cambridge, Eng-
land, 2022 4 6 H

. Nilpotent sensitive cohomology theories

with compact support, Algebraic topol-
ogy seminar, Warwick Mathematics In-
stitute, 2022 £ 5 H

. Motives with modulus over a base, Sem-

inar talk during the INI 2020/2022
semester programme on K-theory, alge-
braic cycles and motivic homotopy the-
ory, Isaac Newton Institute, Cambridge,
England 2022 4£ 5 A

. Motifs avec modules sur une base, Sémi-

naire Variétés Rationnelles, Institut de
Mathématiques de Jussieu-Paris Rive
Gauche, 2022 £ 4 H

. Méthodes motiviques en théorie des

représentations, Séminaire Autour des
Cycles Algébriques, Institut de Mathé-
matiques de Jussieu-Paris Rive Gauche,
2022 4 A

. Motivic homotopy types with modulus

over a general base, SFB-Lecture (on-
line), Universitat Regensburg, 2022 4F 8
H

. Blowup formulas for nilpotent sensitive

cohomology theories, SMRI Algebra and
Geometry Online seminar, University of
Sydney, 2021 £ 12 A

A motivic formalism in representation
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theory, 2019 FEMKFREDTHR, &R
K¥,20194F9 A

11. A motivic formalism in representation
theory, =+ 2, Regulators in Niseko
2019, 2019 4 9 H

. R

1. BEE 1T CLRE)

2. Derived algebraic geometry (GHREE)
This course started with the foundations
of derived algebraic geometry (including
oo-categories) and culminated in recent

advances in the theory blowups in the

derived setting.

E. B+ - i
1. fEBE  [E9R (SATO Masaya): Hochschild

and cyclic homologies with bounded
poles (R LK)

H. ooy 22—

Jens Niklas Eberhardt, University of Bonn,
2024 4F 2 A 20 H~2024 £ 3 A 5 H. Eberhardt
spoke about research in K-motives and Local
Langlands in the Number Theory Seminar.
Jinhyun Park, Korea Advanced Institute of Sci-
ence and Technology, 2023 £ 12 A 18 H~2023
£ 12 H 22 H. Park spoke about Accessing the
big de Rham-Witt complex via algebraic cycles
with a vanishing condition in the Number The-

ory Seminar.

Iith #hAK (KOIKE Yuta)

A. THZERE
SEEIZFIMUTD 2007 —<ICOWTH% %
fTo7-.

L GBAL U 2 H D EUTHI X % b DHALHER N
7 FVOF WK S % i E Rt H D ARRR
FEIIZBT AL — b 2ET 25t %
Xiao Fang X, Song-Hao Liu K38 X O Yi-
Kun Zhao K& & dI12fTo7%. Rit% d,
F TN R n b LG, RSN
TTHREASN TV S REDOIRL — M
(%)1/4 TH3. Xiao Fang K¥ & %I



1To 7-EEE DM T, RS b
BT 5 A TR 2 51, (Zalos’d /2
DA =X —DPRL — b PERTE S Z
LERIRLE T2, we EEAN d R
TR EUM 534 D Poincaré 8D LR TH
b, BEMSATWEHRED EFRIZ logd
DA —R—TdHb SEEDONKTIE, T
DEZED 3 ZMTHNR 2L v THNIT,
(%)1/2 log' n DF — X — DKL — k
PIERTELZ EZRLT.

. ERTCHEGR RS 7 7 7 X —E T LD EHE
EBIH T — 206, TEER) 7727&%—
DO EHEE T HRIEICOWTIHE L. H#
EEO—HEERT DI, mRITFEHIE
SHATAI O B KIEH A Bai-Yin Ao E
Reb DI BRTRBERD 720, Vv
VT EFFTROPFHEE I LF -
DFGEWCED X 5 i %2155 7912, IE
Al LP 22 O BER E F W TTTAI e v

der log d. In this academic year, we have
shown that (%)1/ 21og? n gives an up-
per bound of the convergence rate when
any minor determinant of order 3 of ¥ is

non-zero.

. I have studied estimation of the num-

ber of “relevant” factors of a high-
dimensional continuous-time weak fac-
tor model from high-frequency data. To
prove the consistency of the proposed es-
timators, it is necessary to establish a
Bai—Yin type upper bound for the maxi-
mum eigenvalues of high-dimensional re-
alized covariance matrices. To obtain
such a bound for general It6 semimartin-
gales with possibly jumps, I have devel-
oped Burkholder—-Gundy type inequali-
ties for matrix martingales using the the-

ory of non-commutative LP spaces.

7 — MR 3 % Burkholder-Gundy % D

B. %&£
RERBEH LT, TR

1. D. Kurisu, R. Fukami, Y. Koike, “Adap-

tive deep learning for nonparametric

In this academic year, I have mainly studied time series regression”, to appear in
Bernoulli (2024+).

2. X. Fang, Y. Koike, “Large-dimensional

the following two subjects:

1. Collaborating with Xiao Fang, Song-Hao

central limit theorem with fourth-

Liu and Yi-Kun Zhao, I have studied im-
proving the convergence rate in an ul-
tra high-dimensional central limit the-
orem for sums of independent random
vectors when the covariance matrices of
the sums are degenerate. The currently
best known rate in a general setting is
(@)1/4, where d is the dimension of
the random vectors and n is the sample
size. In the academic year before last,
my joint work with Xiao Fang showed
that (%gsd)l/2 gives an upper bound
when the laws of the random vectors
are i.i.d. and log-concave. Here, wy
is the supremum of the Poincaré con-
stants of all d-dimensional isotropic log-
concave distributions, and the currently

best known upper bound for wy is of or-
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. X. Fang,

moment error bounds on convex sets and
balls”, to appear in Ann. Appl. Probab.
(2024+).

Y. Koike, “Sharp high-
dimensional central limit theorems for
log-concave distributions”, to appear in
Ann. Inst. Henri Poincaré Probab. Stat.

(2024+).

. A. Oga, Y. Koike, “Drift estimation for a

multi-dimensional diffusion process using
deep neural networks”, Stochastic Pro-
cess. Appl. 170 (2024), 104240.

. Y. Koike, “Spectral norm bounds for

high-dimensional realized covariance ma-
trices and application to weak fac-
tor models”, preprint, arXiv:2310.06073
(2023).



10.

. X. Fang, Y. Koike,

. V. Chernozhukov,

. V. Chernozhukov,

S.-H. Liu, Y.-K.
Zhao, “High-dimensional central limit
theorems by Stein’s method in the degen-
erate case”, preprint, arXiv:2305.17365

(2023).

. X. Fang, Y. Koike, “From p-Wasserstein

bounds to moderate deviations”, Elec-
tron. J. Probab., 28 (2023), 1-52.

D. Chetverikov, Y.
Koike, “Nearly optimal central limit the-
orem and bootstrap approximations in
high dimensions”, Ann. Appl. Probab.
33 (2023), 2374-2425.

D. Chetverikov, K.
Kato, Y. Koike, “High-dimensional data
bootstrap”, Annu. Rev. Stat. Appl. 10
(2023), 427-449.

Y. Koike,
limit theorems for homogeneous sums”,
J. Theoret. Probab. 36 (2023), 1-45.

“High-dimensional central

C. HBEFER
1.

Estimation of the number of relevant fac-
tors from high-frequency data, Stochas-
tic Analysis and Statistics 2024, Univer-
sity of Tokyo, Tokyo, Japan (hybrid),
2024 2 H.

. Estimation of the number of relevant fac-

tors from high-frequency data, 2023 £
BIPI R BIEE AR, [NERZERTH
¥y VSR (N 7Yy REIME), 2024 4 1
H.

. Estimation of the number of relevant fac-

tors from high-frequency data, 16th In-
ternational Conference of the ERCIM
WG on Computational and Methodolog-
ical Statistics (CMStatistics 2023), HTW
Berlin, University of Applied Sciences,
Berlin, Germany (hybrid), 2023 4F 12 A.

. Estimation of the number of relevant fac-

tors from high-frequency data, 7 — & ¥
4 X2 2B B RERIE R - 07 KR D
HEBH, TUNKZEDHR X v > %R (N4 7
Vv FEIfE), 2023 /£ 11 A.
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BALTULRHGE R o A IR L HEE D 3
calculus /S v 77—, 2023 ¢£¥}L§+E§L
FREERE, B RESEHF v VSR,
2023 4E 9 A.

TRV VY 2 7H —E R E Daily TAQ

7T — X, WRBWE y 77— XEN e B
AJRERFSE (WS-EBDA-RR-2023), 4 ¥ 5
4 B, 2023 48 A
From p-Wasserstein bounds to mod-
erate deviations, 43rd Conference on
Stochastic Processes and their Applica-
tions (SPA 2023), University of Lisbon,

Lisbon, Portugal, 2023 £ 7 H.

. Bootstrap test for multi-scale lead-lag re-

lationships in high-frequency data, The
12th ICSA International Conference,
Chinese University of Hong Kong, Hong
Kong, China, 2023 4 7 H.
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ciate Editor

“Japanese Journal of Statistics and Data

Science” Associate Editor

6. WRHREEATZERT & BIELUR

JAFEE-ISM International Symposium:
In Celebration of 30th Anniversary of the
Foundation of JAFEE, Scientific Pro-
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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-
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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 g-Painlevé equation. We used ¢-
analog of AGT correspodence (joint work with
JIMBO Michio and NAGOYA Hajime).

6. We characterized the sixth Painlevé equation
by local conditions around the three singular

points (joint work with HOSOI Tatsuya).

B. F&KiwX
1. T. Mase, A. Nakamura, and H.
Sakai: “Discrete Hamiltonians of dis-

crete Painlevé equations”, Ann. Fac.

Sci. Toulouse Math. 29 (2020), no. 5,
1251-1264.
C. OFEHR
1. Discrete Hamiltonians of discrete

Painlevé equations (joint work with
T. Mase and A. Nakamura):

Workshop 2019

Integral

Systems (University



of Sydney, Sydney, Australia) 2019 4
11 H.

2. Painlevé HFREADOMSF: HEABFESWKZE
ma R, TR D B 2RI AT
(>4 >)2020 49 A.

3. Painlevé ML & HP G 2020 4
EREGHS VROV L (T4 ) 2020
£ 11 A.

4. The differential equations of type (H)
with 3 singular points (joint work with
T. Hosoi): 727 %&% 1V =87 X —&X—Hff
ZE4% 2022 £ 3 H.

5. On the bilinear equations of the Painleve
transcendents (joint work with T. Hosoi):
ICIAM, FABH A 2023 4 8 A.

D. ##%

1. W RN B iRk s 5 AR
R (BEERATHTRR I R)

2. BORRIEEELE - 02 1 (BT
IR

3. B I1: SCRANT R EL D AFTRERR (K
EATRATHARRE SR

4. EHRENFE T . MRG0 AF#ER (3

SR 2 A (1))
5. MR 1 Y. ERENY 1 oY
(BESARR 2 424 (1210))

F. MAMFES — B X
1. Funcialaj Ekvacioj fRfERE

G. %ZH

2019 FEE H AR M EE

¥H 2 (SAKASAI Takuya)

A TFZEREE

SRR T O BESHRER Z OB FIRICEE L
T BEOMEIE & IS DWW TS 21T - 72.

(1) Kim-Manturov 12 & o TER S iz, HIFO
ZABSE OB SESNZEE T 1I2DW0VT,
n =75 Dt ZOMEZFMICHHN, Property (T)
DIEFHHT DN THHRMICHE S W CHIRE &
27 &7, BT OMEEFANZDICHEHL
BN 28 A, ZERL, BNERROWRESR n
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PNE N 20 BRIEEZIHS 2T L.

(2) Johnson #ERMY % W45 N H DAL RICD
WC, DUATIC Massuyeau K& & & ICHERL L 72 il
HDARER Y — RO TR ONMEN AL & %Z H
W EZRR L, EHEHZIRS 2 2 e T
Y

(3) BEHEEZ K (FiBkRY) L ORI L D,
ARFTRSNLHOERERICOWT O R
fTolz. SFEIZarstX—D Y FILOMEMERE
WOWTHAN, BARBERTIINIET 2E /4
K25 DBEARRFOHEFHEREICOVWTEEZ
To7-.

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 studying them.
(1) T studied the groups I'? defined by Kim-
Manturov in their study on the space of trian-
gulations of surfaces. I studied the case where
n = 5 and gave another proof of the fact that I's
does not have Property (T) without using com-
puters. Also I defined some groups A, which
are expected to be useful to study I'? and gave
a minimal generating system.
(2) As for invariants of knots using Johnson ho-
momorphims, I improved the construction pre-
viously obtained by using additive invariants of
homology cobordisms of surfaces. As a result,
I could enlarge the invariants to a wider class
of knots.
(3) In a joint project with Michihiko Fujii, we
studied growth functions of finitely presented
groups. We are now concerning the adjoint
group of a Coxeter quandle and studied the in-
jectivity of the natural map from the monoid
corresponding to a natural presentation of the
group.
B. FE&K#X
1. T. Sakasai, S. Morita and M. Suzuki :

“Torelli group, Johnson kernel and in-

variants of homology spheres”, Quantum

Topology 11 (2020) 379-410.

2. 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. HEEFEE

1.

10.

Higher dimensional extensions of John-
son homomorphisms via bordism groups,
Geometry of discrete groups and hyper-
bolic spaces, FHERFEIRARNTIF ST (F+
74 ),2021 6 H.

. On a group of Kim-Manturov, Workshop

on Groups in Geometry, & T3 K%,
2021 £ 12 H.

. Minimal generating sets of groups of

Kim-Manturov, HEK¥ (X > 74 V),
Groups in Low-Dimensional Topology,
2022 4 3 H.

A model on a random construction of
Riemann surfaces, 7 > & 2 Wi @ %]
FAM, BIRKREYFTI4 - T FH, 2022
9 AH.

. The symplectic derivation Lie algebra

and the mapping class group of a surface,
2022 Global KMS International Confer-
ence, The Korea Science and Technology
Center (+ > 74 ), 2022 4£ 10 H.

. On torsion degree functions, Mapping

class groups and Quantum topology, ¥
IREZEMSUbAR =1 K 557 2023 £F 3
A.

Teruaki for Mathematica, P Rr Y —¢&
2V a— & 2023, BEHERIAE 2023
£ 10 A.

. (1) ## D Johnson #®D 7 — NNALDFEEL

DHREIZDOWT (2) Johnson %D 7 —
NRALDFTRIZOWT, BARSARE D 0 7
DakrEu Y- RFGREBEORE, Sl
TR 2023 4£ 11 A.

. On groups of Kim-Manturov, The 19th

East Asian Conference on Geometric
Topology, FENKFEIRMENTIZCAT, 2024
£2H.

Invariants of homologically fibered knots,

Knot theory, LMO invariants and related
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topics, IHERIAEITRFBERY, 2024 4 3
H.

. R
1. & XC - R 1T : /7 7 4

NNV FILVDERE ZDEARMEIZON
THHL, BEEIRT PRV FAORE
BIZOWTAMMANEZHHAL 2. (B
KBt - 4 FAEIEER)

T u YT 4 7% (BROKE-Z0

FRr7aryr747-): TgEbHrglon
H D O (3 [EIFEFR), TN o B
DRI 22N DFE A H DFE AT DWW
T, 2 HAETR S RT P AN ERED
DG & OFEZFHA L DD, #E 25 LW
5 Z e OBHFRERLR PR Y —DF 2
77 DEERERIER 77 2 4B L Tz

E. &t - @15
1. GREE L) &% BEsh (TAKANO Aki-

hiro): Studies on knot theory using braid

groups and Thompson’s group.

2. (fB+) Z& Mt (TAHO Masaki): Tan-

gent spaces of diffeological spaces and

their variants.

F. XHAM5Es — B 2
1. HARBERZFHIFEAT, The 14th MSJ-

SI: New Aspects of Teichmiiller theory
(Conference), (2023 4£ 7 H, BHEKY,
4 7Y v FEME), Organizing Committee.

. Mapping class groups: pronilpotent and

cohomological approaches, (2023 £ 9
H, SwissMAP Research Station Les Di-

ablerets Switzerland), Organizer.

. Tokyo-Seoul Conference in Mathematics,

2023—Topology and Geometric Group
Theory, (2023 4 10 A, HIEK¥), Or-

ganizing Committee.

. EEIZEES: The 19th East Asian Con-

ference on Geometric Topology (2024 4
2 H, 5RO fEATRIFERT), Program

Committee.



H. #A»5DE Y X —
e Quentin FAES stayed in our institute
from November 1, 2022 to August 31,
2023 (2 months shortened), as a JSPS
Postdoctoral Fellowship for Research in
Japan (Short-term). He studied tor-
sion elements in the cokernel of Johnson

homomorphisms for the mapping class

group of a surface.

T+ BA¥ (SHIMOMURA Akihiro)
A, WHFEREE

BABURNT R 7 — V) T OFELZHWT, FBER
AR RO EITo 2. FlZIX
ZEMRERATZ—a Y RT VY v L X DRI
HYLREEHART Vv A BESIAN—FY — -
7+ v 7R EXOFHEREICOWT, /hEn
FIHA T — 20 LT, it 2 RO IR ISR
—BEFEL ZOWHLICOWTHRET L. Zhic
BE LT, ERHTICOVT MR %21T- 7.

I studied on 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.

R

1. IR I F— VHEL T EOFRE ) (&
FHETBATHIERERE, 1 4F4 BR, SkXX
&—).

2. Y HEMRE I F— TERXITE AN
N ZEM ORISR E R (BT
B, AkX2Z—).

D.

BA H— (SHIRAISHI Junichi)

A. WS

S. Shakirov 12 & o THA S NiIEEHEED T2
A, BRI L 52 E&F7ES Painlevé VI 2
(R - AT ERXoRTF) L oBfRzREL
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7z ZOEFHERITHES 2 5 KITD Seiberg-
Witten BHERIEEI SN TV B 4 KICHER ¥ BE1
T®H 3. Shakirov FRERIE (O8F7 X=X DY
BRHRICK o T) —RORE V2R o L&T
Knizhnik-Zamolodchikov (q-KZ) /2= & [F—
HTE 3. affine Laumon ZE[ Lo 77 ECEIE D3
Shakirov iR D@z 525 Z e 2Rl (8
M, E&JI, BE, KJI, Shakirov, ILAKS & ®
HFERFSE.)

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. (Collabora-

tion with H. Awata, K. Hasegawa, H. Kanno,

R. Ohkawa, S. Shakirov and Y. Yamada.)

B. FEXKHX
1. 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.

2. 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.

3. A. Hoshino, Y. Ohkubo and J. Shiraishi,
Branching formula for ¢-Toda functions
of type B, Lett. Math. Phys. 111 (2021),
126, 10.1007/s11005-021-01461-7.



4. M. Fukuda, Y. Ohkubo, J. Shiraishi,

Non-stationary Ruijsenaars functions for
k = t~YN and intertwining operators
SIGMA
Symmetry Integrability Geom. Methods
Appl. 16 (2020), Paper No. 116, 55 pp.

. M. Fukuda, Y. Ohkubo, J. Shiraishi,

Generalized Macdonald functions on

of Ding-Iohara-Miki algebra,

Fock tensor spaces and duality formula
for changing preferred direction, Comm.
Math. Phys. 380 (2020), no. 1, 1 - 70.

. E. Langmann, M. Noumi and

J. Shiraishi, Basic Properties
of Non-Stationary Ruijsenaars
Functions, SIGMA 16  (2020),
105, 26  pages arXiv:2006.07171

https://doi.org/10.3842/SIGMA.2020.105
. 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. OsHFER
1. J. Shiraishi,

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
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4. J. Shiraishi, Quantization of Discrete

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 AW — BB S LB

Koornwinder fEf# ¥ C # Macdonald
ZIER LI, HABERES (FEKR) 2022
%3 H30H.

KRB, A A, BB BAlg-

FHEBOHRAR AR FESERE D
Bl& (T#EKR) 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.

E¥ 4 HAM—, Kostka polynomials
with one column diagrams of type B,
C, and D,,, HAEERES, 2019 3 H
20 H, B LHERE

D. ffiz%

PR AL L B (R
ZHY)

- WO, MO FQ | B

4

CEEHANF [BEEARF o — ] T BES

M E BEARARBEE AR E 3, 484

ISR XA, BETEEER RIREFR VIIL 4

R, BT 7 7 4 YREBOMGAERR &,
HR R & B+ b e A XARBORBRZ
5. AMMoOBRT7 7 4 Y REBDIGALKI



PR L. ZOLEICET bug XARBD
KB FHE T 2, MHNTHAERRZRZEA
L. qKZ oD KRR, BITHEAIER
Bame & oFBRZHRNS. IGHE LT,
S. Shakirov 12 X o TEAINIEEHZE
aHERY, RRINIOBRICX 2B T25
Painlevé VI FEXOEHREEE 2 5V
7 B DBIRIC O W TR B

0 ®%F (SEKIGUCHI Hideko)
A. TFFEAE

20192023 FEICBWVWTUTOMIEEIT- 7=,

1. FHRY —IROEM I & 72 2 BEFE#E 21
HBALEEMESAS. 22 TY—BROIT X 2
FEMBITH % 21 exp(RX) DX > 27 b T
HrrErVS. BHILEAE L NEAR) 2 n»
5 REH 25600 % AT 5 HEIE, BEfE#LED 2
VoY M IR ERIE LOIERL 7 7 A N —
WOMELZ DO e RFEALKZ [2]. ¥ 47 b
HBr Z kA 1 D& E Harish-Chandra @
HHIAAERL 12 5.

2. V) —HOMEEORIMMAEFIEICIE Kirillov-
Kostant-Souriau IZ kX 2 BRZR> VY LT 4 v
IHADFIET 5. 20 “RANETL” LT
Da=&Y) KRB DR T2 & O EEAME
3, BREY-HPar 2 MY —BRY Ok
r—R%R e, ¥HE DRI TORL,
MFIEa > o7 Ml Y —BRCR L TiE, &<
B O FE ML RBELEEE O R A & LS E T 7
2=RVERFEEE521855 e 2ERA L. Zhud
B =2y RBEOHMME L LTiEsns (B
EIEEMTIEAR W) indefinite Kéhler 2Rk
—BTE WS 2TV, FERX, 42
VR BB T 2 R0 T R R D RIS R D 22
LW RIDRMNER RS2 7474 72 H
Wiz [4].

3. Y —BEOMEH%Z H W T, Penrose
DO—ffbEERL, TOBRMPIEAMLRZ72DD
twistor ZZRIIZ 31T 2 BN 72 M+ 77 S % FE
L7 [2).

4. ENMOWDHTERIIHNL, Z2OFTXTO
KR % B 2 22fiiH 6D arEn Sy —MRED 2
THRTE22r VWS MELE R, RBROT —

2

94

AL T, REXGmERA L THEN AR E
1572 [6].

During the academic years 2019-2023, I have
been studying the following projects:
1. I have proved that any elliptic coadjoint or-
bit X of “holomorphic type” has a holomor-
phic fiber bundle structure over its maximal
compact subvariety [2]. 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.
2. T have found two indefinite-Kahler 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-
other geometric realization of these representa-
tions as the space of solutions to a system of
differential equations on the “cycle spaces” [4].
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].
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 [6].
B. &KX
1. H. Sekiguchi: Holomorphic Laplacian on

the Lie ball and the Penrose transform,

accepted for publication in Indagationes

Mathematicae.

2. H. Sekiguchi:

gral transform associated to 6O-stable

Cohomological inte-
parabolic subalgebras of holomorphic
type, Journal of Lie Theory, 33 (2023)
953-963.

3. H. Sekiguchi: Elliptic coadjoint orbits of



holomorphic type, Journal of Lie Theory,
33 (2023) 713-718.

4. H. Sekiguchi: Twistor and Penrose trans-
form for indefinite Grassmannian mani-
folds, submitted.

5. H. Sekiguchi:
transform of SO*(2n), preprint.

6. H. Sekiguchi:

equations and a generalized Radon-

Range of the Penrose

Shimura’s differential

Penrose transform, preprint.

C. HE¥ER

1. “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. Monastir (Tunisia), October
31-November 4, 2023.

2. “Isomorphisms between certain coho-
mologies over indefinite Grassmannian

Analysis &

the Nordic

Congress of Mathematicians with Euro-

manifolds”, “Harmonic

Representation Theory”,

pean Math. Soc. in Aalborg (Denmark),
July 3-7, 2023.

3. Representations of semisimple Lie groups
and Penrose transform, Tokyo-Lyon
Conference in Mathematics (February
19-20, 2018, organizers: Taro Asuke, Eti-
enne Ghys, Toshitake Kohno, Takashi
Tsuboi), Graduate School of Mathemat-
ical Sciences, The University of Tokyo,
February 20, 2018.

1. BOERLEERE (AR (B AaREER 1
H 1R S1 X —2).

2. B, (BORAEEA T4 1 PR
FS2EX—L, AEXREX—).

3. BB (AR (BEER
IT, I11 % 1 fF4HF% S1 X — L),

4. AR (BEERSHER 1T, 1 46 1 4
AR S2 X—L4, A EXRZ—).
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5. BT XB (BUERAERD DRFME o8
0, (EPEERECERL 4 E4E), 2023 4E5 H
31 H.

6. FEGAEIEEEEM, RECERER LK%
Be), IRECE 205480 3,4 4E4E), 1R, B
TER L #E, —ROGBAER, BOBRXT
KA.

F. XA 5Es — B 2

1. HABHRINERZES (2017 FE-2019 4
FE; 2019 4EFE-2023 4EFE).

2. HARCERWBIRIT T RIRZER (2017 4
2019 4EFE).

3. EBMAREZDL —HF 4 ¥ —, Geome-
try, Analysis, and Representation The-
ory of Lie groups, The University of
Tokyo, Japan, 5-9, September 2022.

4. EEMRERDA —HF 4 ¥ —, Symme-
try in Geometry and Analysis, Université
de Reims, France, 6-10, June 2022.

5. EBFEE R DA —H F 4 ¥ —, Inte-
gral Geometry, Representation Theory
and Complex Analysis, Kavli Institute
for the Physics and Mathematics of the
Universe, 27-28 January 2020.

in Math. (Birkh&user,
Springer-Nature), “Symmetry in Ge-

6. Progress

ometry and Analysis” @ volume editor
(2022-).

7. BEBIRNKH&SFARORYHM, ks
ROA—T 14 3 —&—, 2023411 A 8 H.

=H 7 (TAKADA Ryo)

A, BFZEMEE

IR TR 1522 B 2 IERRE R o 7 fE iz B
T RBUEEMRT 21T > TW b, SEETIE, FElELICX
% Coriolis ]R8 %E & L - IFEHMME Navier-
Stokes FERPREKIRMA S FZTEX, BLUOLE
R DR B % Z B L 7= Boussinesq SRR % %
R L, ZDOWHHERED IR I8 T <o g
DWHEZEFNRA L TIHITEL T\ 5. SR IBEE
T o LT, BRMIEREEE & DIFFRN
MEB TR ORI EEEZER L. 59 Zygmund



RUBAEZ2 M BT 2 B EF O IR IR RTAT, 5 &
OF A R 22 G 2 O 72 g SRR o0 IR R A
L IEFRIERE M 2 L § 2 Z & T, g
ML CRERFEREELZHTET 599 Zygmund TURH
BB S 2 IR LT, AKXk
R AT AT it 2 GERA L 72 (CRBRIEAKR GREK
%) B IO EEMIK GEAKRE) L o).

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, as
a related problem, we consider the existence
of solutions to the fractional semilinear heat
equations with a singular inhomogeneous term.
We establish temporal decay estimates for the
fractional heat semigroup in several Zygmund
spaces, and show the critical inhomogeneous
linear and nonlinear estimates by making use of
the real interpolation method in weak Zygmund
spaces. Then, we obtain sharp sufficient con-
ditions on the existence of local-in-time solu-
tions to the fractional semilinear heat equations
with a singular inhomogeneous term in the
critical and the supercritical cases (Joint work
with Professor Kazuhiro Ishige (The Univer-
sity of Tokyo) and Professor Tatsuki Kawakami
(Ryukoku University)).
B. FE&KX
1. R. Takada and K. Yoneda : “Global so-

lutions for the rotating magnetohydro-

dynamics system in the scaling critical

Sobolev space", to appear in Funkcialaj

Ekvacioj.

2. T. Egashira and R. Takada : “Large
Time Behavior of Solutions to the 3D
Rotating Navier-Stokes Equations', J.

96

Math. Fluid Mech. 25 (2023) article
number 23.
3. 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.
4. R. Takada and K. Yoneda : “Higher-
order interpolation inequalities with

weights for radial functions", Nonlinear
Anal. 203 (2021) 112158.

5. R. Takada : “Long time solutions for the
2D inviscid Boussinesq equations with
strong stratification", manuscripta math.
164 (2021) 223-250.

6. R. Takada : “Strongly stratified limit for
the 3D inviscid Boussinesq equations’,
Arch. Ration. Mech. Anal. 232 (2019)
1475-1503.

7. M. Hieber, A. Mahalov and R. Takada :
“Time periodic and almost time periodic
solutions to rotating stratified fluids sub-
ject to large forces", J. Differential Equa-
tions 266 (2019) 977-1002.

8. S. Lee and R. Takada : “Dispersive esti-
mates for the stably stratified Boussinesq
equations", Indiana Univ. Math. J. 66
(2017) 2037-2070.

9. T. Iwabuchi, A. Mahalov and R. Takada
: “Global solutions for the incompress-
ible rotating stably stratified fluids",
Math. Nachr. 290 (2017) 613-631.

10. R. Takada : “Long time existence of clas-
sical solutions for the 3D incompressible
rotating Euler equations", J. Math. Soc.
Japan 68 (2016) 579-608.

C. HEA¥ER

1. 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 2024.



10.

. 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-
stitute of Technology, Japan, November
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 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 2023.

Japan,

. Global solutions for rotating MHD equa-

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 2023.

. Large time behavior of global solutions

to the Navier-Stokes equations with the
Coriolis force, JGHEIEMRNTE I F—, H
R, 2023 %6 A.

. Global solutions for the incompressible

rotating MHD equations in the scal-
ing critical Sobolev space, International
Workshop on Multi-Phase Flows: Anal-
ysis, Modelling and Numerics, Waseda

University, Japan, December 2022.

. Global solutions for the incompressible

rotating MHD equations in the scaling
critical Sobolev space, f#tit I F+—,
PR, 20224 10 A.

. Global solutions for the incompressible

rotating MHD equations in the scaling
critical Sobolev space, NLPDE +t I J—,
THERARZE, 2022 4E 10 H.

[EIHE R AR I Bl 2 0 B & RIT R D%
SERENT, REIRFROERIEEEER, K
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2, 20224E T H.

D. F#F%

L. BORRIAERE (Moo Raor) @ MR &t
1 BB OM 7, 2 EBEBDO 757
Ry, (BB AERRTHRRE )

2. WS HFQ 1 ZEEIBOMI, A
B oM. (FEEHEiRRE )

3. FRNTAEEERE | R oM, 6 ik, 2
> %7 b4, Riemann f8457. (EEZEESH]

4. BWSEmBlE V- g XG L IREE D O
SRR & 2 DR TR DS
DWW ZAT o 72, /i CRIRETE T O
FREMGR, B X OCRIEAT OIS
% IR IR AT & IRy 22 AR 70 Al 2 A8 L
7o, BRAFTRIUASI BN 5 JERE R
DITEREANDIGH & LT, Coriolis J1ff &
#RIE Stokes 7RI DRI 3 2 RFfH =
Bl & BRFZE AR 57 5T, 35 & OF Coriolis /1
& IEEMEME Navier-Stokes TR D #IHA
fE R R0 3 2 IR R IR E Y 12 D n T
frin U7z, (CRORRSARE - 4 A HOmRESR)

5. FEMEMENT AR - MM XB L ST & B
B o BiE. (BEERERE - 4 A E
%)

6. BOERIYY 3 - — 11 B IcBE 3 %
tIF—FH. (BERLRE HABER
)

7. £ 3% & | Basic properties of oscilla-
tory integrals and their applications
to the incompressible rotating Navier-

(ERLBERY:, 2023

410 H 30 H-11 A 28 H)

Stokes equations.

F. NS — X

1. HAESER
BREHEE

2. B KR F B BIRRE ISR TS F AT
t3IF— MEA

3. RIMS #FRFE (N TIEFEREMERS
TR BOERENT ) IR FKE

EOTEAGR IR HRE



G. %H

HA#Y= WEOTRAGRIORR 58 15 BfEEHE

(2023 12 A 16 H)

H. g roorey X —

1. Junha Kim (Research fellow, Korea In-
stitute for Advanced Study, Republic of
Korea): He stayed in the period May 14—
31, 2023. We had discussions on the in-
viscid Boussinesq equations for rotating
stably stratified fluids. He also gave a

talk “On the wellposedness of generalized

SQG equation in a half-plane" in Applied

Analysis Seminar on May 18, 2023.

2. Xin Zhang (Assistant professor, Tongji
University, China): He stayed in the pe-
riod December 13-21, 2023. We had dis-
cussions on the temperature patch prob-

lem for the Boussinesq equations.

Hrh 22 (TANAKA, Hiromu)

A. TG

IEAFENC B 2 KRB RR DtV E 7L B R DI
BT —<THd, AEEZ, EEHOMNET L
Tar o a7y ) RBRRIKITOWTHIZEL 72,
INH DT —<ITB L TV 528 LR
BRI,

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. &KX
1. Y. Gongyo, Y. Nakamura, H. Tanaka :
“Rational points on log Fano threefolds
over a finite field”, J. Eur. Math. Soc.
21 (2019), no. 12, 3759-3795.
2. Y. Nakamura, H. Tanaka:“A Witt Nadel
vanishing theorem for threefolds”, Com-
pos. Math. 156 (2020), no. 3, 435-475.

3. H. Tanaka: “Abundance theorem for sur-
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faces over imperfect fields”, Math. Z.
295 (2020), no. 1-2, 595-622.

. P. Cascini, H. Tanaka : “Relative semi-
ampleness in positive characteristic”,
Proc. Lond. Math. Soc. (3) 121 (2020),
no. 3, 617-655.

5. H. Tanaka : “Pathologies on Mori fibre
spaces in positive characteristic”, Ann.
Sc. Norm. Super. Pisa Cl. Sci. (5) 20
(2020), no. 3, 1113-1134.

6. K. Hashizume, H.
Tanaka : “Minimal model program for
log canonical threefolds
characteristic”, Math. Res.
(2020), no. 4, 1003-1054.

7. 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.

8. H. Tanaka : “On p-power freeness in pos-
itive characteristic”, Math. Nachr. 294
(2021), no. 10, 1968 - 1976.

9. 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.

10. F. Bernasconi, H. Tanaka: “On del Pezzo
fibrations in positive characteristic”, J.
Inst. Math. Jussieu 21 (2022), no. 1,
197 - 2309.

C. HEHFER

1. On Mori fibre spaces in positive char-
acteristic, Tokyo-Seoul Conference in
Mathematics 2019 - Algebraic Geometry
-, The University of Tokyo, Japan, 2019
11 A.

2. Rational points and minimal model pro-
gram in positive characteristic, RIMS
Symposia: Rational Points on Higher Di-
mensional Varieties, Research Institute
for Mathematical Sciences, Japan, 2019
£ 12 A.

3. On Mori fibre spaces in positive charac-



teristic, Algebraic and Arithmetic Geom-

etry Conference, the University of Sci-

ence and Technology of China, China,

20194 12 A.

. On Mori fibre spaces in positive char-
acteristic, Zoom in Algebraic Geometry,
Zoom, 2021 £ 1 A.

5. On Mori fibre spaces in positive charac-
teristic, Workshop on birational geome-
try, Zoom, 2021 ££ 4 H.

6. Pathological examples in minimal model
program of positive characteristic, Arith-
metic algebraic geometry and mathemat-
ical physics, Zoom+ X #E K% RIMS,
2021 4 12 A.

. Pathological examples in minimal model
program of positive characteristic, Na-
tional Taiwan University-The University
of Tokyo, Zoom+National Taiwan Uni-
versity, 2021 4 12 H.

8. /e FOVEERICOWT, HABY S, 2
0 2 2 EEKFERE TR, RERIFETHE,
JLHEE R, 2022 9 H.

9. On quasi-F-splitting, Algebraic Geome-
try in East Asia, Zoom, 2022 4 10 H.

10. Classification of smooth Fano threefolds

in positive characteristic, Algebraic Ge-

ometry Seminar, Zoom, 2023 £ 9 H.

D. %

1. BORRIEEE - MO EDOBEAH IR
TAEBEITo7. (S1 X — b, HEFEH
AR FR)

2. WHtERY 1 EMECEO#R 2T o 72
(S2 & — o, HEFEATHHRAEAR)

3. WS 2 AREBCE DR R T o 72
(A L X R X —, HELIATHRAER)
BRIV ILEEY - MOFE 2 DA
RS 2HEETo7. (S1 B—n, ¥
SRR AR AR
5. BUREEMGREY Moo Z0EY %
fTo7z. (S2 &— n, HEE IR
3%)

. WORED I MRS OB 21T -
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7z (A B X R & — LR R

7. ARECE XD - BOEARECAER 1T AR
WOAMR. V-~ -0y rOTHR
Exrfolz (A RXRRAZ—, BIEK¥RE - 4
GREPAS ik =)

8. B XF - ARECEME  JFRE 30T 7 7
J ZERIRIZ DN T o Tz Iskovskih B &
Uf Shokurov IZ &k > TEOLNFERE D &
o ARSI DIERR 3 KLY 7 /%
BRI RS T2 D3, AFEETIEAR -
W2 & B HEOFEHICOWTHEER L 7=, ZEFH
DOHFTHHWHLNEEE (BT L&
R E) OV THEH LT, (SEXR
& —. BORREBE - 4 A HEER)

F. NS — 2
1. RRRBEEAT £ 3 - —HEEA.

H #ArsOE Y X —
1. Jakub Witaszek (Princeton University),
2023 £ 4 H-5 H.
2. Fabio Bernasconi (EPFL), 2023 £ 8 H.

3. Haidong Liu(Sun Yat-sen University),
2023 £ 11 AH.

FH = (TERADA Itaru)
A. BIFEREE

LU, Brauer diagram ¥ updown tableau @ ¥t
J&6% 5 Z2 % Stanley/Sundaram DX L%, FE
FRANZ 1 ¥ symplectic form ¥ flag (& BE I §
%5 5B HRIKZ RN L TRMAICHERT
%% Z t%/RL7% (“Brauer diagrams, updown
tableaux and nilpotent matrices”, J. Algebraic
Combin. 14 (2001), 229-267) A%, ZAUCEIHE L
C, Springer 12 & 3 —fi#{t. X 117z Steinberg %
FR{K % F W T Trapa 235 % 7z, Brauer diagram
LHD RS B OEAER L O’ O xHic iz B
THMHEEED TWB. K, Trapa & LD
Winz EARORBERECELTEZ S L, @
# @ Robinson—Schensted Xt D —B21E &5
5. F7, B2 N TEAD v O Littlewood-
Richardson tableau &, Grassmann Zk{K & X
FEGUEBI LR E 2 H 5 REUZRIEDBE
#IR 5 % parametrize 3 5. Azenhas DECER L



72, p & v ZR#F % Littlewood—Richardon
tableau O D2 HHH, WL OB D B A
RIS 55| FEZENZBIR T OMO L
Be—HIT22mmli (ME»OEFELE
TV, Xz REACRES). ZhicBEEL,
Azenhas @ 4 Hi gt o it & M o #H & & & A EE
%, Azenhas DJj#t 2 @ £ THWARD 558K
L7z, ZHs% hive EWSHREZHWEIFICE
Wi 2, Azenhas, King WK ¥ O FEHFFE L L
Tk & ®7: (arXiv:1603.05037, 109pp.). ZD
REETRHHIRE ATH 2 (“The symmetry of
Littlewood—Richardson coefficients: a new hive
model involutory bijection”, SIAM J. Discrete
Math. 32 (2018), 2850-2809). Z O semis-
tandard tableau 12 X753 % K-hive IZBH L T
%, Littlewood—Richardson hive ¥ ®R{%, semi-
standard tableau ~\® column insertion 12X}
3 % hive operation, \ { D DFFEMLAYE i ¥
KOWTHRZRHO TV D,

In relation to my former study on a ge-
ometric interpretation of Stanley and Sun-
daram’s correspondence between the Brauer di-
agrams and the updown tableaux by construct-
ing an algebraic variety concerning nilpon-
tent linear transformations, symplectic forms,
and complete flags (“Brauer diagrams, up-
down tableaux and nilpotent matrices”, J. Al-
gebraic Combin. 14 (2001), 229-267), some
progress has been made on the study of the
correspondence between the Brauer diagrams
and the standard tableaux with even column
lengths, given by Trapa using Springer’s gener-
alized Steinberg variety. In particular, a cor-
respondence similar to Trapa’s for the alge-
braic variety mentioned above produces a part
of the ordinary Robinson—Schensted corerspon-
dence. In another direction, the Littlewood—
Richardson tableaux of shape \/u and weight
v parametrize the irreducible components of
a certain algebraic variety defined using the
Grassmannian and a nilpotent linear transfor-
mation. The bijection between the Littlewood—

Richardson tableaux switching 1 and v, as de-
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scribed by Azenhas, has been shown to coin-
cide with the bijection between the irreducible
components induced by a natural correspon-
dence between the dual Grassmannians (talks
were given several times, and the paper is under
preparation for publication). A combinatorial
proof of the involutiveness of Azenhas’ bijection
has been completed by following her method up
to a certain point. These have been converted
into collaborations with Azenhas and King us-
ing the notion of hives (arXiv:1603.05037
(109 pp.)). An extensively revised edition has
been published (“The symmetry of Littlewood—
Richardson coefficients: a new hive model in-
volutory bijection”, STAM J. Discrete Math.
32 (2018), 2850-2899).

hives, objects corresponding to semistandard

Some results on K-

tableaux, are beginning to appear, in particular

on its relationship with Littlewood-Richardson

hives, the hive operation corresponding to col-
umn insertion into semistandard tableaux, and
certain flip type operations.

R

1. RECEAT - ARBEER RIS T ABE D AR
Fe, i - MOREMNZMHmz ko 7z, (H
ESiREEARIvE =)

CEBO TR B TR0 KR, i
7356 ORI E 2] o To. (BEEFH
HTHARR AR AR 7% )

. ARBEE XE - B Seimkl# 1T Littlewood—
Richardson 2% ¥ Hall ZHKX. 1. G.
Macdonald @ “Symmetric functions and
Hall polynomials” D% 1 & 9 i Tk
b T3 Littlewood—Richardson %5
(Schur BAE D % Schur BAE D 1 K&
& TR THRED Littlewood—Richardson
tableau O L LTKE S Z &) DFEHA,
RICAETAB IR TWS, RIETHRE
NIBEPEHTHZ 2 DIAEZED T
FEICR ARz, X SICHES 2 ETlbh
TWw2 Hall ZHXOEGREZMAN L. (B
FIRZERE - 4 A IGEETR)

. B2 1(1)(PEAK): PEAK SRR ZFAEMT D
WD AR, — S HAORETIEEK

D.



THbh2NEDED, T 1 Z-EHD
WD 2o 7. (BT HRRTHIEME )

R8I/ i (HASEGAWA Ryu)

A. WS

(1) FUBE O FIZEIIRIE RO BRIk
THb2, MEREITFHERRE LTOEE D 5T
WTC, ZNEBELTHANMTE S, NEROEDS
WHDIRET 203, 722 213 2 DOFFHAKAE L »
DETECHMINCIRETE %, Bt Thd L 2
2 OREE S FFEOMHEEZ S > TV Z & i
XNBH, TRV, FHEOBRZ L ICIEkE
WKHHELTW2 b TR L, BB SR
WKiEoTWEHhHTHd, £ I THIEEDaL —
LYARRETEZ DL WS REEZEZ TV,
FiR BB O a e — L > 22D Bk E S > TV
3703, 2=v FOWLEH LV, EEHAEZ DO
RESBHEOAERI=y FEHNRLTVDT, K
2, BAMEEDa —L Y RBHFARTV S, X
HTHRNZEN 7 7 Ol &R b2 BRI H
WTHRTWS,

(2) BifN7e 77 7 ol &8 ift:  Mac Lane 23
PRI D T2 ENSZ 577072 X518,
MDA =L Y RAEHU DRI L L 7T T
BHWSLNS, WIEEIIZRA X —BRBE IO X,
PRI IEEEHCTOMENS, LeL,
MGEODDO LB 25 LT, BINRSZ 70
Bhz, Gl s s 7ERSNRE T203F
KR TS 7 THd, 77 ITBRAFIv I
ZALF 2RI, IO TIIEEICHN % h3, FEHE
W7o 7HHmDTFRAMNTIRIELAE@RLE S
nTnizw, BN S72 LT, FHZRAA v F
L0077 7OMERHANTWS, FiHaER
HLOBLR D HRMBNZ7 LTV X LIZDWT
FNTWB, Rz, Tutte DEFEZZ 7 & DR
HEPEIC L THRRNTWS, —flIR 77 7and
5y F v VBB TV 2R FHEN
B7NTV X LIRS T 7 OMWEITHRILL T
W3, EEOabt —L Y ZDOMERIIBVTD,
<y F Y TOWENEMNHHTE 3,

(1) The study of linear category: The linear

category is the categorification of linear logic.
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The properties of linear logic can be explored
using computation, as it has aspects of a com-
putational system. For example, we can me-
chanically decide if two proof figures are equal,
although this process is influenced by how we
axiomatize the system. It is natural to antic-
ipate that the linear category, being the cate-
gorification of the logic, shares a similar trait,
but unfortunately, we find this not to be so ob-
vious. There is no exact correspondence be-
tween logic and category at the level of com-
putational steps. Indeed, the linear category
serves as a refinement of linear logic. Conse-
quetly, we are engaged in the decidability of
the coherence problem of the linear category.
While we also have an interest in the pure lin-
ear category, it has a setback that units are
difficult to handle. The mixed linear category,
equipped with the mix-rule, has more manage-
able units, prompting us to the investigation of
the coherence problem for this latter category.
To this end, we employ the combinatorial opti-
mization for dynamic graphs, a topic discussed
in the next part.

(2) Combinatorial optimization for dynamic
graphs: From Mac Lane’s pioneering study in
the mid-twentieth century, graphs have been
widely employed in the study of the coherence
problem in category theory. The linear cate-
gory is based on the star-autonomous category,
the coherence of which is also analyzed using
graph structures. Unlike other situaions, how-
ever, the star-autonomous category requires the
graphs that change shapes dynamically. Tradi-
tional graph theory predominantly deals with
static graphs. The occurrence of dynamically
changing graph shapes is common in various
applications, though rarely discussed in stan-
dard graph theory literature. We are explor-
ing dynamic graphs, particularly those having
switches. Additionally, we study efficient al-
gorithms for such graphs from the aspects of
combinatorial optimization. Specifically, we are

examining relationship with Tutte’s antisym-



metric graphs, which underlie the most effi-

cient algorithms currently known for solving

the matching problem for general graphs. The
matching is also applicable in studying the co-
herence problem of the linear category.

B. FEHK

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
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B 11 SCRIANT ORIEABA, (BEY

IR E o b =)

SRS XC (A): FHEE » G RN
HEEERDAM, A — b= b, Turing #
i, EHERTRENE/DRERTRENE, IRFRIEMENE,
ZEEHEVEICBE 3 2 EEARFIH 2 MR L 7.
(B0 3 AEAE AT R FR)

CRMTBEBCEL Tur o v I EEOBIEN
Bl SaxEtErdbic w0y
Siasat OERICH 2 FCANHERZ A L
720 AU, Turing 522, TR, #R(E
MIEIRGRS, (FRAEER 3 EAE M 35 #R)

L JRHBCE XB: 2 FEHIEGRBEORR S2S @
PUERTREME DRERE, B X 02 D JEI % iR
MUz, BRERAR: A—Fx 2RV
7z Presburger B D IRERREME, 2 FEHL
TEFmHE S1S, Biichi A —h< b 2L D
XM, w IEAISEE, Safra REERUIC &
B g, Biichi 4 — b= b ¥ & WK
% S1S ORERREME, KA — b~ b, K
WAV TFT 4 RE=P= by XUT 45—
LDPENE, KA — b~ bt rEHVEER
S2S oPE R ReME, FRBIEFF O 2 B IHR
BB XU SwS OREAREME, Bif L 72#&
FTIXETIUVRE & OREICOWWT B filth
7273, RFEHTIZIRN 2 R0 o T2,
I HGE - HARGEOM T TITo 720 (B

1.
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HURRE - 4 FAEAR)

E. B+ - i
1. (f&L) & B9 (MINOURA Haruya):
B 22 & D 7 AL b B O M@ Y R AR
2. (1&L) I 7R (HORA Ryuya): Two clas-
sification theorems of quotient toposes
(F N RRD O DI HEEH).

¥ {E¥F (HAYASHI Shuhei)
A BFFEREE

WEEFZ X nonsingular Axiom A endomorphism
% & C' endomorphism 22U T, Jenkinson
12 &% TPO (Typically Periodic Optimization)
THREMIL L. SEEIZZDOES Y X ) —lkiN
WHED T, a %7 EEREZER o o EER 7
BBRICET 2 N RDOXRICEWT TPO T
BEMRL 7. MRS 5 TPO FAIC
DWW, JBHE M 12/ 1281F %5 Anosov Clos-
ing Lemma % X D F&E LB CTAMHAINIIERER L
72 HE ¥ Mané-Conze-Guivarc’h-Bousch prop-
erty EMHENAMEZIETS. LHrLARDPH,
HiEOMWEZ I Z2EL T TPO FRICY 2T
PR TE 20 %EZ 7.

In the last academic year, I studied the TPO
Conjecture by Jenkinson for C! endomor-
phisms including nonsingular Axiom A endo-
morphisms. In this academic year, I pro-
ceeded to investigate more generally, studying
the TPO Conjecture in the context of topo-
logical dynamical systems concerning expansive
continuous maps on a compact metric space.
For the TPO Conjecture in the topological dy-
namical systems, usually some property corre-
sponding to the Anosov Closing Lemma in the
hyperbolic dynamical systems, expressed more
precisely by a topological form, and the so-
called Mafié-Conze-Guivarc’h-Bousch property
are assumed. However, I considered how can
we approach to the TPO Conjecture assuming

only the former property.



B. ¥FEi#HX

1.

. S. Hayashi:

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.

“Erratum and Addendum
to "A forward Ergodic Closing Lemma
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. HEEFER

1.

An asymptotic closing lemma and its ap-
plications, & D IR IFFLE S, HAKRY
BEHIRBHERT, 2019 £ 1 H.

. The forward Ergodic Closing Lemma for

nonsingular C' endomorphisms, RIMS
ot Th¥ER -Fl-kMEim e S
M C-1 AR 20194 6 H.

. On the TPO conjecture for nonsingular

C' endomorphisms, RIMS #7582 T
FREGHORERM & JEH ) AR 2023
F6H.

D. iz

1.

Bt XRENRE LW ¥D A
PRl (BEEFRRTIIRRERR )

. B XG - 1R LA 1R DI

R & M = > b e ¥ — o AP
FIN¥EROFIE LT ST Eod 3 HEECH
¥HREe 2T b —7 2 LD Cherry flow %
o 7=. D%, Hartman-Grobman D%
BIRLE « NEELSRRIKEH, WIS
B 2 RLEBIME 2R U 21, DUt A
AT 2MEREEZIEA L, Axiom
A RDPBEBICOBRNE e 2EE L.
BB, fENTY brE—DERB XU
Bl AR ZEEZ#EL, JISHE LTk
BV ZEEFRODOT CLEMT

% 72\ nonsingular endomorphism {2 B4
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T % Shub x> + v ¥ —FEDFHICH
Bz, a vy b+ EREZER b o s R f
OME MEED f AEMERNEICET 51%
EALTRTORRMLTZY =7
HEEZ ORI, f i3y ba v —2hk
MERFD) I L 72, (BORKERL - 4 4F
A HIERER)

##F2 (MATSUI Chihiro)
A. BTRYE
1. AREFRICE T IBELEBIREDEEK

A7 & TR o R B 2 BFZE O JE s
BEL, RENZD O LTRSS
MBEIFOND. —7, MEEFIRED R
IR E B BB T RO AIITON
TW3. BMEFROAEEICE EED
D, —DRRTOEEE— FOMEIIKRE
DEEAFER DD, b5 —DFEFIRED
AR E AR DDOTH 5.
KHREDOHEITH L, BELEFIRBON
AT 7. BRE RO AIEMEE >
AF LNV =T Y OARE Y b8 T
HAIND I HB VD, BERICRE
IOV T a S IRV A L7 b= S A= 2N
e — ML, EHREPYHEORS
FEODOEWEHL I L.

. ERFREFEEZ AVWEFAIRSROEN

KD

— I 72 0N B TR IZIEEEPRAE D & BN
SEHPRREANFRATT 2 Dzt L, AlfEDRIE
BN EATIREE ¥ 3R 2 HRBEATEAT
3. UL, AR S OZHOMRIER
W & D RRAEEAHIR X2 Z LIRS
5. BHETRBINDZ KERRTIET R
VX —D &S YR E 00,
AERRIZBT 30 D2 OREFEIZEFT
HEFTHRWICHED S THEMEERRS 2
LHHISENTWS., D& S RERPHRT
BIZEBE L, HANR DD BB ST 72 AR
HFEOMIC X D ATED R OEHIRAE DGR
ENBZeZRLT-.

- BRIEARICE RN ERTMEDERL

ERFMEENFR T ¥ — 2 & T 1L X —1E



AR (AIN =TV ITEDERINS.
RO E R PR 2 &7, BERCR
KBTI ZERIWETROIBETH S, filx
X, BCENFMEZ R o o or]
BOETAYVHTE, YRATLH4 X%
ZAL X B B HE TR ENF vy —P T3
Zr TRhENEEERTES. 20
o RGETHL, HAEAZEREHWTH
WHF v =2 ERM L. ZAUTED,
BERCR I U CER S B FED 2
R THLAN 2 B L BEETH B
ezl

. Construction of exact steady states
for open quantum systems

Research on the solvability of isolated
quantum systems has a long history, with
quantum integrable systems being repre-
sentative. On the other hand, research
on open quantum systems with exactly
solvable steady states has been actively
conducted in recent years. There are
two types of solvability for open quan-
tum systems: one where all eigenmodes
are exactly determined, making it com-
pletely solvable, and the other where
only steady states are exactly solved,
making it partially solvable. We are es-
pecially focusing on the latter case and
The

partial solvability of open quantum sys-

constructed exact steady states.

tems is often discussed in association
with the solvability of system Hamilto-
nians. We have generalized the discus-
sion to the cases where a magnetic field
is applied to the boundaries or when the
bulk contains impurities, by showing dif-
ferences in the behavior of steady states
and physical quantities.

. Description of long-time steady
states of quantum integrable sys-

tems by quasilocal conserved quan-

tities
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General isolated quantum systems re-
lax from a mnonequilibrium state to a
thermal equilibrium state, whereas inte-
grable systems relax to a steady state dif-
ferent from a thermal equilibrium one.
This is because many conserved quan-
tities of integrable systems restrict re-
laxation processes. Some of non-local
conserved quantities of integrable sys-
tems are known to possess extensivity in
a large system described by thermody-
namics, in which physical quantities like
energy possess extensivity. By focusing
on such quasilocal conserved quantities,
we showed that relaxation states of inte-
grable systems are described by a set of
functionally independent extensive con-

served quantities.

. Vertex-operator formulation of hid-

den supersymmetry

A supersymmetry is generated by super-
charges and an energy operator (Hamil-
tonian). A supersymmetry needs to be
modified on a discrete system, since it
contains the translation symmetry which
breaks in a discrete system. For instance,
the actions of supercharges are redefined
to change the system length on a certain
class of integrable spin chains possessing
a hidden supersymmetry. We formulate
these supercharges by using vertex oper-
ators. Subsequently, we show the equiv-
alence between the discrete analog of the
supersymmetry on a spin chain and the
supersymmetry on a system obtained as
the continuum limit of the corresponding

spin chain.

. Construction of stochastic pro-

cesses associated with higher-

dimensional representations of
quantum groups

The asymmetric simple exclusion pro-
cess, one of 1-dimensional multi-particle

random walks, is a solvable stochas-



tic process whose time development is
determined by a matrix given by the
fundamental representations of quantum
groups (Markov matrix). We construct
new integrable stochastic processes by
using the higher-dimensional representa-
tions of the quantum groups as Markov
matrices. A Markov matrix must satisfy
the positivity of non-diagonal elements
and the zero-sum rule for each column.
Therefore, the higher-dimensional repre-
sentations constructed from the fusion
rule cannot be used as a Markov matrix.
We construct a matrix equipped with the
two requirements above by decomposing

the fused matrix in a proper way.
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. C. Matsui :
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cepted in Physical Review B.
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model”, International Workshop: Theo-
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Progresses in Quantum Matter: Dynam-
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Lee Institute (China), 2019 4 8 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, construction of such lattices in-
deed holds an important position in the study
of the symmetries of VOAs.

This year, returning back to more basics of
the theory, I considered a new construnction
of positive-definite integral lattices and inves-
tigated their properties jointly with Prof H.
Shimakura (Fukuoka University). In addition,
based on my research achievements in previ-
ous years, I started a joint work of writing an
introductory book on basic theories of vertex

algebras in Japanese.
B. FE&K#X
1. Atsushi Matsuo: “Lectures on vertex al-
gebras”. London Math. Soc. Lecture Note
Ser., 487, Cambridge University Press,
London, 2024.
2. B B “REBFZ 3T D7, mEIRF
HIRE, 2019. REKZERAERR)
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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.)

. “On commutative nonassociative al-
gebras associated with partial triple
systems.”One Day Workshop on Ver-
tex Algebra. Institute of Mathemat-

ics, Academia Sinica, Taipei, Taiwan,

September, 2019.
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My research interests are in representation the-
ory, in particular representation theory of real
reductive groups and complex reductive Lie al-
gebras. A finite dimensional Lie algebra is a
semidirect product of a reductive algebra and a
nilpotent algebra. This fact more or less im-
plies any finite-dimensional symmetry is un-
derstood as a combination of a reductive Lie
group and a Lie nilpotent group. Nilpotent
groups can be understood as combinations of
abelian groups. So, reductive groups form es-
sential parts of symmetries. Recently, I have
been working mainly on the classification of
the homomorphisms between scaler generalized
Verma modules.

Let g be a complex semisimple Lie algebra and
let p be its parabolic subalgebra. The induced
module of one-dimensional representation of g
is called a (scalar) generalized Verma module.
If g is a Borel subalgebra, it is called a Verma
module. Classification of the homomorphisms
between scalar generalized Verma modules is
equivalent to that of equivariant differential op-
erators between the spaces of sections of homo-
geneous line bundles on generalized flag man-
ifolds. So, it is important from the viewpoint
of the parabolic geometry. A sufficient condi-
tion for the existence of the homomorphisms
between Verma modules is given by Bernstein,
I. M. Gelfand, and S. I. Gelfand proved the con-
dition of Verma is also a necessary condition.
Later, Lepowsky studied the generalized Verma
modules case and obtained some elementary re-
sults. As Lepowsky pointed out, the classi-
fication problem for homomorphisms between
generalized Verma modules is much more dif-
ficult than the Verma modules. The problem
is still open. I have classified the homomor-
phisms between scalar generalized Verma mod-
ules associated with maximal parabolic sub-
algebras. Soergel estabulished that blocks of
category O are characterized in terms of inte-
geral Weyl groups. Using this result of Soergel,

we can construct a homomorphism between
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scalar generalized Verma modules associated
to a general parabolic subalgebra from a ho-
momorphism between scalar generalized Verma
modules associated to a maximal parabolic sub-
algebra. We call such a homomorphism an el-
ementary homomorphism. I proposed the fol-
lowing conjecture.

Conjecture An arbitrary nontrivial homomor-
phism between scalar generalized Verma mod-
ules is a composition of elementary homomor-
phisms.

The conjecture in the case of the Verma mod-
ules is nothing but the result of Bernstein-
Gelfand-Gelfand. The conjecture is affirmative
in the case of the type A. Unfortunately, the
argument for type A is not applicable to gen-
eral parabolic subalgebras of other classical Lie
algebras. However, using the method, we can
generalize the result for type A to a class of
parabolic subalberas of simple Lie algebras of
type B and C. junder the assumption that the
infinitesimal character is regular, If the moment
map of the cotengent bundle of the generalized

flag variety to its image, we may remove the

assumption.
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I am interested in the local Langlands cor-
respondence, which parametrizes irreducible
smooth representations of a p-adic reductive

group by local Galois representations. More
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specifically, I am mainly working on the prob-
lem relating the f-adic étale cohomology of the
Rapoport—Zink spaces and the local Langlands
correspondence.
This year I considered the problem of which de-
gree of the étale cohomology of the Rapoport—
Zink space has non-zero supercuspidal part. By
combining my previous result on the relation
between the étale cohomology of the Rapoport—
Zink space and the Zelevinsky involution and a
recent result of Hamann, I found a bound of
cohomological degrees with non-zero supercus-
pidal part, under the condition that the local
Shimura data giving the Rapoport—Zink space
is Hodge-Newton decomposable. This is a gen-
eralization of my previous result that the ith
étale cohomology of the Rapoport—Zink space
for GSp, has a non-zero supercuspidal part only
when ¢ = 2,3,4. I am expecting that a simi-
lar phenomenon occurs in the torsion coefficient
case. I plan to work it out in the next year.

I continued to write a book on the Langlands

correspondence. I also completed another book

on modular curves.
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tations”, Mathematical Research Letters
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good reduction loci of Shimura vari-
eties”, Tunisian Journal of Mathematics
2 (2020), 399-454.
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rieties”, Proceedings of the American
Mathematical Society 147 (2019), 1911
1920.
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This year, I worked on (a) Rate of convergence

in homogenization of time-fractional Hamilton-

Jacobi equations, (b) Bifurcation of homoge-

nization and nonhomogenization of the curva-

ture G-equation with shear flows, (c¢) A level-

set method for a mean curvature flow with a

prescribed boundary.
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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.

cisely to either (1) a tensor called the Hessian

Here, "high symmetry" refers more pre-
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
This has

allowed the construction of distribution fami-

exponential families of distributions.

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. R&Riw X
1. K. Koichi and T. Yoshino:

exponential families on homogeneous

Inf. Geom. 4 (2021) no.1, 215

“Harmonic

spaces”,
243.

. 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.

. K. Koichi and T. Yoshino: “A method to
construct exponential families by repre-
sentation theory”, Inf. Geom. 5 (2022),
no. 2, 493-510.

. K. Koichi and T Yoshino: “A g-analogue
of the family of Poincaré distributions on

the upper half plane”, Lecture Notes in
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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, as part of the
Tmproving Efficiency in Mathematics
and Mathematical Sciences Education’

project, T have produced on-demand
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lecture videos for undergraduate ed-
ucation. These videos utilize camera
work and editing techniques tailored
for on-demand viewing, which I have
developed based on our understanding
of instructional design principles.

2. Development of a remote lecture
system
I am developing a recording system to
relay lectures with a blackboard to ac-
commodate hybrid lectures. During this
fiscal year, I have prototyped a relay sys-
tem using multiple video cameras to fa-
cilitate smooth discussions and capture
blackboard images. Additionally, I have
launched a system to permanently install
a high-resolution video camera in an ex-
isting classroom for relay of lectures and
talks, incorporating both blackboards
and slides.

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 cataloged

the audio data for release to the public.

BH MZ (KIYONO Kazuhiko)
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4 RICEARKIZ BT 2 SR e R E R L 1 & 2
REEH DE W%, Seiberg-Witten EfRDH R
JoCERE FWTIE L7z, Fric, A UG
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By using the finite-dimensional approximation
of the Seiberg-Witten map, I tried to obtain
conditions for the locally linear group action
on a 4-dimensional manifold not to be smooth.
In particular, I considered the nontrivial com-
ponents of G-signature representation 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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My main research area is the application of
gauge theory to topology and differential ge-
ometry. In particular, I am interested in devel-
oping gauge theory for families and extracting
information about diffeomorphism groups of 4-
manifolds.

1.

ness related to mapping class groups of 4-

I investigated certain types of infinite-

manifolds and characteristic classes of families
of 4-manifolds. In dimensions other than 4,
it is known that the mapping class groups of
simply-connected closed manifolds are finitely
generated. In contrast, I proved the exis-

tence of simply-connected closed 4-manifolds



whose mapping class groups are infinitely gen-
erated.  Furthermore, for high-dimensional
simply-connected manifolds X, it is conjec-
tured that the homology of the classifying space
BDiff(X) is finitely generated in each degree,
which is known to be true in even dimensions. I
showed that the 4-dimensional analogue of this
claim does not hold for any degree of homology.
The infiniteness of the mapping class groups
mentioned above is a consequence of this result.
The proof involves constructing and computing
an infinite family of new characteristic classes
using families of Seiberg—Witten equations.

2. I studied exotic Dehn twists along Seifert
3-manifolds (joint work with Abhishek Mallick
and Masaki Taniguchi). Exotic diffeomor-
phisms are self-diffeomorphisms of a manifold
that are topologically isotopic to the identity
but not smoothly isotopic. 4 is the smallest
dimension where manifolds can admit exotic
diffeomorphisms. Previously, exotic diffeomor-
phisms were found mainly on 4-manifolds with
relatively large Euler characteristics. We estab-
lished that contractible (compact) 4-manifolds
can admit exotic diffeomorphisms, in a rela-
tive sense. These examples arise from exotic
Dehn twists along Seifert 3-manifolds. Seifert
3-manifolds naturally admit S'-actions, which
we can use to consider analogs of Dehn twists.
Previously, Kronheimer and Mrowka showed
that Dehn twists along S® lead to exotic diffeo-
morphism of a certain 4-manifold. We extended
this result to Seifert 3-manifolds other than 53,
providing new examples of exotic diffeomor-
phisms of 4-manifolds, including contractible
ones.

Additionally, while the substantial research was
completed last year, I also finalized the follow-
ing two studies as papers within this academic
year:

3. Real Seiberg-Witten Floer theory with In-
volution on non-spin 4-manifolds and its ap-
plications (joint work with Jin Miyazawa and

Masaki Taniguchi).
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4.

Froyslov inequality to various exotic phenom-

Application of a family version of the

ena on relatively small 4-manifolds (joint work
with Abhishek Mallick and Masaki Taniguchi).
B. J&KaL
1. D. Baraglia and H. Konno, A note on the
Nielsen realization problem for K3 sur-
faces, Proc. Math. Soc. 151
(2023), no. 9, 4079-4087.

. H. Konno and N. Nakamura, Constraints

Amer.

on families of smooth 4-manifolds from
Pin™ (2)-monopole, Algebr.
Topol. 23 (2023), no. 1, 419-438.

. T. Kato, H. Konno, and N. Nakamura,
A note on exotic families of 4-manifolds,
Proc. Amer. Math. Soc. 151 (2023),
no. 6, 2695-2705.

. H. Konno, Dehn twists and the Nielsen

Geom.

realization problem for spin 4-manifolds,
to appear in Algebr. Geom. Topol.

. N. Tida, H. Konno, A. Mukherjee, and
M. Taniguchi, Diffeomorphisms of 4-
manifolds with boundary and exotic em-
beddings, arXiv:2203.14878

. H. Konno, A. Mukherjee, and M.
Taniguchi, Exotic codimension-1 sub-
manifolds in 4-manifolds and stabiliza-
tions, arXiv:2210.05029

. H. Konno and J. Lin, Homological in-
stability for moduli spaces of smooth 4-
manifolds, arXiv:2211.03043

. H. Konno, J. and M.
Taniguchi, Involutions, links, and Floer
cohomologies, arXiv:2304.01115

. H. Konno, A. Mallick, and M.

Taniguchi, From diffeomorphisms to

Miyazawa,

exotic phenomena in small 4-manifolds,
arXiv:2304.05997

H. Konno, A. Mallick, and M. Taniguchi,
Exotic Dehn twists on 4-manifolds,
arXiv:2306.08607

H. Konno,
spaces of 4-manifolds may be infinitely
generated, arXiv:2310.18695

10.

11. The homology of moduli
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1. Homological instability for moduli spaces
of 4-manifolds, Brandeis Topology Sem-
inar, Brandeis University, 2023 4£ 1 A

. Homological instability for moduli spaces
MIT Geometry and
Topology Seminar, Massachusetts Insti-
tute of Technology, 2023 £ 2 A

. Homological instability for moduli spaces

of 4-manifolds,

of 4-manifolds, Conference “Geomet-
ric Analysis”, University of Regensburg,
2023 3 A

. Homological instability for moduli spaces
of 4-manifolds, 2023 Georgia Topology
Conference, University of Georgia, 2023
5 H

. Seiberg-Witten

theory and moduli

spaces of 4-manifolds and metrics,

Differentialgeometrie im Grossen,
Oberwolfach Research
Mathematics, 2023 £ 7 A

. Exotic Dehn twists

Institute for

on 4-manifolds,
Topology of 3- and 4-dimensional man-
ifolds, Princeton University, 2023 £ 7 A

. Exotic Dehn twists on 4-manifolds,
Gauge theory and its application to ge-
ometry and low-dimensional topology,
University of Regensburg, 2023 4 7 H

. Exotic Dehn twists on 4-manifolds,
Gauge Theory and Topology: in Celebra-
tion of Peter Kronheimer’s 60th Birth-
day, University of Oxford, 2023 4 7 H

. Homological instability for moduli spaces
of 4-manifolds, Mapping class groups:

cohomological

pronilpotent and

ap-
proaches, SwissMAP Research Station,
2023 9 A

10. Exotic Dehn twists on 4-manifolds, AMS

Sectional Meeting, Creighton University,

2023 % 10 A

. iHFR
1. $ErREER (University of Regensburg, 2023
£ 7 A)  JED Seiberg—Witten Ham D H il
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With the aim of uniform treatment of
multiplicity-free representations of Lie groups,
T. Kobayashi introduced the theory of visi-
ble actions on complex manifolds. By using
his propagation theorem of the multiplicity-
freeness property, we can obtain various kinds
of multiplicity-free theorems for both finite and
infinite dimensional representations with dis-
crete and continuous spectra from a visible ac-
tion. The paper B.1 below shows a cohomol-
ogy version of the propagation theorem of the
multiplicity-freeness property under some geo-
metric conditions. This can be applied to the
Dolbeault cohomology space of an equivariant
line bundle on an elliptic orbit of a real semisim-
ple Lie group.
B. FEKam X
1. Yuichiro Tanaka, A note on multiplicity-
freeness property of cohomology spaces,

to appear.

2. 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.

. HFRE—BR, EBRRZ AR DA HAIEH

L2 DISH, AARER 2019 FEKFR
BORE, MBI ORI REET 7 2 b
727 & (2019) , 67-76.

. HFEE—RR, HEERZHREAD a2 b

U — B X B AHREIERIICOWT, R
Wi ZeriE s sk, RIMS, Kyoto University,
No. 2139 (2019), 37-49.

C. OEEHR
1. HYHE—ER, P-REBERBROEERIZOWT,

Langlands and Harmonic Analysis (58 7
[E]), ALHEAREALIR S v > ¢ R, 2024 4 3
H 12 H.

. Yuichiro Tanaka, On the multiplicity-

freeness property of cohomology spaces,
Tth

Monastir, Tunisia, November 1st, 2023.

Tunisian-Japanese  Conference,

. HHHE—ER, @ Y. Sakellaridis, Trans-

fer operators and Hankel transforms
between relative trace formulas (Adv.
Math. 394, 2022) @ Part I DA/, Work-
shop on “Actions of Reductive Groups
and Global Analysis”, Zoom meeting,
2023 4 8 H 22 H.
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fEE %12 2T, Langlands and Har-
monic Analysis (55 6 [B]), BIRKFEF T 7
AT TP BIRR, 2023 F 3 H 9 H.

. HAHE— B, P A ZE R D MR O

W T, Workshop on “Actions of Reduc-
tive Groups and Global Analysis”, Zoom
meeting, 2022 4 8 A 18 H.

. HAEE—R, EEEEDI=2Y Y v

12D\, Lie i - B+ 2 F—, Zoom
meeting, 2022 4 3 A 15 H.

. HAEE— B, R RSEERER RSN 3 2

NR RIZOWT, Lie #im - RBAHL 2
F—, Zoom meeting, 2021 £ 11 H 23 H.

- PR, G-Z R LTz oW

T, Workshop on "Actions of Reduc-
tive Groups and Global Analysis", Zoom
meeting, 2021 4F 8 A 18 H.

IR BE—E, Gelfand HOIRBIRL I DN,
Langlands and Harmonic Analysis (25 5
[[]), Zoom meeting, 202143 A 9 H.
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721 —7TLSC 4% PIA FPHE%ZiHT 2 Z &
MTE7 (B. BERMIXOD 1, SLHBN KL OHL[FH
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fTo7z (B. BRiwXD 2 & 3, H LEKKL ot
[FA5E).

(1) As joint work with K. Shibata, we contin-
ued to study the LSC conjecture and the PTA
conjecture from the previous year. This year,
we extend our theory to finite quotients of hy-
persurface singularities. This category contains
We
also prove the LSC conjecture and the PTA con-

three-dimensional terminal singularities.

jecture for this setting.

(2) As joint work with Takuya Inoue, we ex-

tend the scope of Ehrhart theory to growth se-

quences of periodic graphs.

B. K

1. Y. Nakamura, K. Shibata: “Inversion of
adjunction for quotient singularities III:
semi-invariant case”, preprint available
at arXiv:2312.05808.

. T. Inoue, “Stratified
Ehrhart ring theory on periodic graphs”,
preprint available at arXiv:2310.19569.

. T.Inoue, Y. Nakamura: “Ehrhart theory

Y. Nakamura:

on periodic graphs”, to appear in Alge-
braic Combinatorics, preprint available
at arXiv:2305.08177.

4. Y. Nakamura, K. Shibata: “Shokurov’s
index conjecture for quotient singulari-
ties”, to appear in London Math. Soc.
Lecture Note Ser. (Higher Dimensional
Algebraic Geometry —A Volume in Honor
of V.V. Shokurov—), preprint available at
arXiv:2209.04845.

5. Y. Nakamura, K. Shibata: “Inversion of
adjunction for quotient singularities II:
Non-linear actions”, preprint available at
arXiv:2112.09502.

6. W. Chen, Y. Gongyo, Y. Nakamura:

“On generalized minimal log discrep-

120

ancy”, to appear in J. Math. Soc. Japan,
preprint available at arXiv:2112.09501.

. Y. Nakamura, J. Song: “Upper bounds
of orders of automorphism groups of leaf-
less metric graphs”; to appear in AKCE
Int. J. Graphs Comb., preprint available
at arXiv:2110.05946.

. Y. Nakamura, K. Shibata:
of adjunction for quotient singularities”,
Algebraic Geometry 9 (2022), no. 2, 214-
251.

. Y. Nakamura, R. Sakamoto, T. Mase, J.

Nakagawa: “Coordination sequences of

“Inversion

crystals are of quasi-polynomial type”,
Acta Crystallogr. Sect. A77 (2021), no.
2, 138-148.
10. Y. Nakamura: “Dual complex of log
Fano pairs and its application to Witt
vector cohomology”, Int. Math. Res.

Not. IMRN 2021, no. 13, 9802-9833.

C. HEEFER

1. “Shokurov’ s index conjecture and PIA
conjecture for quotient singularities”, %
I ARECRMF > VR Y v 4 2023, Wik, H
7%, 2023 £ 10 A.

. “Minimal log discrepancies of quotient
singularities”, Recent Developments in
Algebraic Geometry, National University
of Singapore, ¥ ¥ #HR—IL, 2023 7 8 H.

. “Ehrhart theory of periodic graphs”, 1%
Bt I —, WK, BHA, 2023 4 7
H.

. “Ehrhart theory of periodic graphs”,
FRG Special Month in Ann Arbor,
A VR, KE, 2023 6 H.

. “Minimal log discrepancies of quotient
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singularities”, FRG Special Month in
Ann Arbor, I YR, KA, 2023 4 5
H.
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1. (A —=#F 4 ¥ —) Algebraic Geometry
Seminar, BHE K, HA, 2023 4.

. (4 —=#F 4 ¥ —) Birational Geometry
and Algebraic Dynamics (Oguiso 60), B
K%, HAR, 2023 £ 11-12 A.

. (X —=HF 4 ¥ —)Algebraic Geometry in
East Asia, KIAS, #[F, 2023 4 11 H.

. (4 =474 ¥ —) International workshop
on Birational Geometry, % B K%, H
7, 2023 F£ 10 A.

N

il

G. %2
1. 2018 E/E AAKFESEEIMELERHE,
2018 4£ 10 A.

f# FEs8 (MASE Takafumi)

A. TRFUREE

BT AR (RESHEX) OXBERZFES
5 FEERFFE L. 5k iad - B TREIC, #
RS R— 2 S EHOXE R 71 3 % Halburd
DFEPH SN TV, ZAREHA XA TV
DRIEETITEADGEDATH 07272 F TR
{, EBCEHHE L THE LN 2 RBHHE R D DT
HBERTEDIZ, HEROBIIEL 2%
K DEEPRETH 5 /.

WEEE £ TOERE T, Halburd D FEZIE T HE
ROGEWIRRL, BRI N L Oh DT EAD
BB W FIEDYERCE FH ATRE D D 12 Xk 5
A5 eRT BRI TIETE TV, S4F
B, (WL O DM 2R d) — R
WWRLT, ZOFBETRKE 2D BERD DT
HBHILEAETZIENTE. FREZ—
Ve REEICER LT TR, FRA
RE=VERDDFEDHAEL, THIZ, ZTOF
ETREDRD SN2 DHFENZFHETHET %
LTV AL EZ T koT, ZOHEPEH
ARER 7 7 2D B TH 2Ry, KT HERXD
TEOEREHTHIHAETE S X5 Thkho 7.

I proposed a new method to rigorously compute
the exact degree of each iterate for lattice equa-

tions (partial difference equations). My strat-
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egy was to extend Halburd’s method, which is a
novel approach to computing the exact degree
of each iterate for mappings (ordinary differ-
ence equations) from the singularity structure,
to lattice equations. First, I illustrated, with-
out rigorous discussion, how to calculate de-
grees for lattice equations using the lattice ver-
sion of Halburd’s method and discussed what
problems we need to solve to make the method
rigorous. I then provided a framework to ensure
that all calculations are accurate and rigorous.
I also discussed how to detect the singularity
structure of a lattice equation. My method is
not only accurate and rigorous but also can eas-

ily be applied to a wide range of lattice equa-

tions.
B. &KL
1. 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.

3. 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 ATT (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 Kokydroku Bessatsu B78 (2020):
121-153.

. J. Hietarinta, T. Mase, R. Willox, Al-
gebraic entropy computations for lat-
tice equations: why initial value prob-
lems do matter, Journal of Physics A:
Mathematical and Theoretical 52 (2019):
49LT01.
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KRR, e BRI 3 2 Z 0B DL IE
PE - BRAERT, &4 % VKT R 5 2 [Ef
FMRRRR, KA XV TH¥T 7/ AY—-
4 RN=varery&— (KR), 2023 F
09 H.

2. T. Mase, Degree growth calculations for
lattice equations, International Confer-
ence on Symmetry and Integrability in
Difference Equations, Warsaw (Poland),
June 2023.

3. T. Mase, The Laurent property, ir-
reducibility and coprimeness of non-
integrable partial difference equations,
Pure maths colloquium talks, Canter-
bury (UK), February 2023.

4. T. Mase, Integrability tests for lattice
equations - or why initial value problems
do matter, Integrable Systems 2019, Syd-
ney (Australia), November 2019.
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L. BORRVE Y, Bod iR Y, R
RIRKCAEHY . BOERAAATHIER, @E, 1
Bl 1 4F (32-35). MBRBEEOHEHE %
To7-.

2. By %M (7). HER 2 44, A £ X
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fitH) OMEREEITo 7.
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1-2 AR, BEEEERAED & DECAICH
TREMEZIIT .

122



¥EHIR (Project Professors)

BHERTF (ISHIT Shihoko)
A. WFZEREE

REERBICHN 2 REEOEH 2L T
5. FREACII AL RAZEHIGT 553, FHIC
WA BT E R AZER (mld = let) DEOE
HOMWEIIMDE T NMBICB WD THEER
HEZRET. ZhsDAREHIMEFDOSHET
LR T 2N TESZDT, INZERHOREE 0
WHFZEL TV 5.

I am working on singularities appearing
on an algebraic variety. A singularity is de-
scribed by various invariants; in particular, the
set of values of the birational invariants, (e.g.
mld and lct) play an important role in the mini-
mal model problem. As these invariants are de-
scribed in terms of arc spaces, I focus on study-
ing the structure of the arc space of the variety.
B. K

1. S. Ishii, “Inversion of modulo p reduction
and a partial descent from characteristic
0 to positive characteristic”’, Romanian
Journal of Pure and Applied Math. Vol.
LXIV, No.4 (2019) 431-459.

. S. Ishii, “The minimal log discrepancies
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., (to
appear)
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C. HEEFER

1. A new bridge between positive character-
istic and characteristic 0, International
conference on Singularity Theory 2019,
TSIMF Sanya, China, 2019.12.12.

. Uniform bound of the number of
weighted blow ups to compute mld in di-
mension 3. Algebraic Geometry Seminar
(ZAG Seminar) by Zoom 2021.1.19.

. Introduction to singularities on an alge-
braic variety. Visitor Program Lecture
Series, Indian Women and Mathematics.
(by zoom), India, 2021.8.27.

. 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, Baltimore, USA,
2022.5.5.

. Liftings of ideals in positive character-
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 Paris in positive charac-
teristic and characteristic ZERO, Confer-

ence on 100 years of Noetherian Rings,



IAS Princeton, USA, 2023.6.21.
10. Paris of a smooth variety and an
ideal in positive characteristic, Interna-
tional Workshop on Birational Geome-

try, Nagoya Univ., 2023.10.11.

F. GHMfFZEs — B 2
1. Organizer of “Mini workshop on singu-
larities —Various aspects of singularities”

University of Tokyo, 2023.3.30-31.
G. %H

FHBE - RIBE 2021 4

H. #irooey £ —

1. Christopher Chiu (TU Eindhoven) vis-
ited University of Tokyo and gave a
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.

& 1T (KATSURA Toshiyuki)

A. TFFEAE

EE#ICBWT, K3 #iHE, Enriques HHH, &M
g, Coble #iE, 7 —XNVZ K, Calabi-Yau
ZRERBREOMEZITR-oT VWD, Ei, &b
FARZ FEFEESTHWSNS Jacobi ZHED
Richelot isogeny (2% B2 £ > TV 5. ESHIH
2y OHEFERFFE Y LT, Klein 25 19 AR L
7= EEBUAR L D quadratic line complex O %
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B2 ITBWTHERL, 22BN 2 D
RELHFRD Jacobi ZHEIKD p-rank RZMATEA &
EDEIIINT 2L L7,
HORREENER%Z Enriques HITICE TN 5
nodal R DI HERMETH 2 Z e B 5L TV
L0, BREUK EDEE, nodal HFRD 723 con-
figulation 1, T ZIC &k o T 7 EEIC X
h, zhzhoLaoHCREHOMEL €Y 2
TABPPREINTVD. EE 2 OREPIEHE
L@ Enriques BT 1%, Bombieri-Mumford 1 &
MR CHE & L7z X 51T singular, classi-
cal, supersingular ® 3 D2, DL
BELZIBEHEEET 3. £#Z, G. Martin ¥
DHFZET, B 2 OFARE R Z R
Enriques #iffi® nodal Mi## @ configuration i3,
singular Enriques (& 3 f$H, classical Enriques
% 8 fE¥H, supersingular Enriques (& 5 fEfHIC )
I W 5R2E, ThehoBZalcH
CREHOME%® 5 2 /2. singular Enriques i
H® configuration @ 3 FHIIEHRLIK L THN
% configulation 124 T& EN 553, classical &
supersingular DFEIX, £ ZIZHN S VII B oD
configuration IZEHEEUA L THN 2 D LR L
TH2H, ZDOMD configuration 1Z L THIRD
HDTH5. £72, M. Schuett ¥ DILFRFZET, H
CAAHOEX ZNDONCFEELRVWZ b, &
HDEY 2748 ¥ Enriques surface DR
DIEHETE 2 TRE L 7z

2 o FR A CRAEE 2+ Coble #hHIZ >
Wk, S8 & OHFEIYE T, nodal #HFRD 72
3 configulation W T 7 EEHICHETE % Z
& RFEEA L 72,

supersingular K3 #iH o BG4 D RES, 74
3OHCMAEET 2 7 —~ L OfEIC DWW
Tl M. Schuett & OFEFEHZETV L D DFER
252 7.

Richelot isogeny DWW T, & &% & O I [FE
T, L 2 O superspecial BHFRD 723 isogeny
727D edge DIEMEREZFHEL, 20777
DEREZHLPIT L.

The subjects of my research are K3 surfaces,
Enriques surfaces, elliptic surfaces, Coble sur-

faces, abelian varieties and Calabi-Yau varieties



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.
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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.

B. XM - FHEH

1. T. Katsura and M. Schuett, Normal
forms for quasi-elliptic Enriques surfaces
and applications, to appear in Epijournal
de Géométrie Algébrique.

. T. Katsura and K. Takashima, Decom-
posed Richelot isogenies of Jacobian vari-
eties of hyperelliptic curves and general-
ized Howe curves, to appear in Commen-
tarii Mathematici Universitatis Sancti
Pauli.

. T. Katsura and S. Kondo, Coble sur-
faces J.  Math.
Soc. Japan, 75 (2023), 1287-1337. doi:
10.2969/jmsj /87568756

AR RIAT, MEFThE, A, HIEE,
2022 4

. T. Katsura, Decomposed Richelot iso-

in characteristic 2,

genies of Jacobian varieties of curves of
genus 3, J. Algebra., 588 (2021), 129-147.
doi.org/10.1016/j.jalgebra.2021.08.020

. T. Katsura and N. Saito, On multicanon-
ical systems of quasi-elliptic surfaces, J.
Math. Soc. Japan, 73(4) (2021), 1253-
1261. doi: 10.2969/jmsj/85058505

. 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),
Book Series 4, Mathematical Sciences
Publishers, 2020, 283-300.
DOI 10.2140/0bs.2020.4.283

. T. Katsura and M. Schuett,

with 9

Open

Berkeley,

K3

surfaces cusps in charac-



10.

. T. Katsura and M. Schuett,

teristic p, accepted in J. Pure
Applied  Algebra,225  (2021),
doi.org/10.1016/j.jpaa.2020.106558.
Zariski
K3 surfaces, K3 surfaces,
Rev. Mat. Eur. Math.
Soc., 36 no.3 (2020), 869—894, DOI
10.4171/RMI/1152.

T. Katsura, S. Kondo and G. Martin, On

classification of Enriques surfaces with fi-

and

Zariski

Iberoam,

nite automorphism group in characteris-
tic 2, Algebraic Geometry 7 (4) (2020),
390—459, doi:10.14231/AG-2020-012

C. HEEFR

1.

1ERE o K3 i, Encounter with Math-
ematics, FIRK2E, 2023 £ 6 A 10 H,

. On the classification of Enriques surfaces

with finite automorphism group, Aspects
of Algebraic Geometry, Cetraro, Italy,
September 22, 2023; g > K>
v A, FiEAE, December 7, 2023.

. Kummer surfaces and quadric line com-

plexes, GBI~ T -2 > a v 7,
HASCH KRG BEHERT, December 29,
2023; 55 19 [EREL - filetfr - et I F—,
BEIRE K2, February 16, 2024.

. On the moduli of quasi-elliptic Enriques

surfaces in characteristic 2, K3 Surfaces,
Enriques surfaces, and Related Topics ff
PR, At EARY, 20234 3 H 20 H

- AR REGRAT, 552 O[S >R

L, BRATFRYE, 20224 12 A 17 H.

. Decomposed Richelot isogenies of curves

of genus 3, TFREEB{RIES L OB
DISH I FZERR, JUNKESR R - 747 -
4 ¥ ZZ Y WFERT [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|, HLHRKZELFEMATHEFCRT, Octo-
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10.

. Supersingular

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.

Richelot isogenies of
curves of genus 2, & BEAEGR Y Y —
7> ay 7 HASCHRZE M B UHER,
December 27, 2019.

On the supersingular locus of the mod-
uli space of principally polarized abelian
varieties in positive characteristic, "Su-
persingular abelian varieties and related
arithmetic", Nagoya Univ., September
30, 2019.
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A F#iSC & AR L 720

LNV ATRIVY R LRI MR RS T —
LOABL e FERUR LG ORI EST 2 2
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L. —EDSZMD T TR EHEDFE
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Analysis of nonlinear nonequilibrium phenom-

ena is important not in natural sciences includ-
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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.

2. Crystalline curvature flow: A curvature
flow whose asymptotic equilibrium is a
convex polygon is called a crystalline cur-
vature flow. If initial data is a poly-
gon whose vertices consist of those of
the equilibrium shape, it is well known
that the solution stays in the same class
of polygons called admissible. We prove
that the solution instantaneously be-
comes an admissible polygon even if the
initial data is a general polygon. We also
study the fourth-order crystalline surface
diffusion flow when initial data is the
graph of a periodic piecewise linear func-
tion. We study the shape of the solution
especially its speed. We give examples a
facet (a flat part) splitting and vanish-
ing. For a higher dimensional crystalline
mean curvature flow, we publish a survey
paper.

3. 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. Under
some conditions, we prove that there ex-

ists a time-periodic solution.

B. F#&Gw

1. Y. Giga, J. Okamoto and M. Uesaka :
“A finer singular limit of a single-well
Modica-Mortola functional and its appli-
cations to the Kobayashi-Warren-Carter
energy”, Adv. Calc. Var. 16 (2023) 163-
182.

. Y. Giga and Z. Gu : “Normal trace for
a vector field of bounded mean oscilla-
tion”, Potential Anal. 59 (2023) 409-434.

.Y. Giga and Z. Gu: “The Helmholtz
decomposition of a space of vector
fields with bounded mean oscillation in
a bounded domain”, Math. Ann. 386
(2023) 673-712.

. M.-H. Giga and Y. Giga : “Crystalline
surface diffusion flow for graph-like
curves”, Discrete Contin. Dyn. Syst. 43
(2023) 1436-1468.

. Y. Giga, H. Kuroda and M. Lasica: “The

nm»
)

fourth-order total variation flow in R
Math. Eng. 5 (2023) Paper No. 91, 45pp.

. Y. Giga and Z. Gu : “The Helmholtz de-
composition of a BMO type vector field
in a slightly perturbed half space”, J.
Math. Fluid Mech. 25 (2023) no. 2, Pa-
per No. 41, 46 pp.

. Y. Giga, M. lLasica and P. Rybka:
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10.

“The heat equation with the dynamic
boundary condition as a singular limit of
problems degenerating at the boundary”,
Asymptot. Anal. 135 (2023) 463-508.

. 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”,
Annali di Matematica Pura ed Applicata
(2023).

. M.-H. Giga and Y. Giga : “A basic guide

to uniqueness problems for evolution-
ary differential equations”, Birkhduser
(2023) x+155pp. (FH)

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.

C. HEAFER

1.

Continuity of derivatives of a convex so-
lution to a total variation equation per-
turbed by p-Laplacian, UWA Analysis
Seminars, University of Western Aus-
tralia, Australia (4> 74 ), 2022 4E 5
H.

. On the Helmholtz decomposition of

BMO space of vector fields, Mathemat-
ical Fluid Mechanics in 2022, Institute
of Mathematics, Czech Academy of Sci-
ences, Czech Republic (> 74 ), 2022
FE-8H.

. On the Helmholtz decomposition of

BMO space of vector fields, School of
Mathematical Sciences, Peking Univer-
sity, China (4> 74 ), 2022 4£ 10 A.

. Spatially discrete total variation map

flow and its time discrete approximation,
Frontiers In Hamilton Jacobi Equation
And Its Applications, Institute of Indus-
trial Science, The University of Tokyo,
Japan (4> Z A4 > + %fH), 2023 5 H.

. On the Helmholtz decomposition of



10.

BMO spaces of vector fields, Days on
Diffraction 2023, St. Petersburg Depart-
ment, Steklov Institute of Mathematics,
Russia (4> Z 1 ), 2023 46 H.

. On analyticity of the LP-Stokes semi-

group for some non-Helmholtz domains,
Trends in Partial Differential Equations,
St. Petersburg Department, Steklov In-
stitute of Mathematics, Russia (4> 7 4
V), 2023 6 H.

. The fourth-order total variation flow in

R"™, Differential Equations and Dynami-
cal Systems, School of Mathematics and
Statistics, Northeast Normal University,
China (> Z4 ), 2023 -6 H.

- R D 22 T DRI T, 55 2 [

HABFARE/INPREE ZERHE, 5
REFERFBRERIAWTTER, 2022 £ 9 H.

. Fractional time differential equations

as a singular limit of the Kobayashi-
Warren-Carter system, Euro-Japanese
Conference on Nonlinear Diffusions, In-
stituto de Ciencias Matematicas (IC-
MAT), Spain (4> 74 ), 2023 410 A.
T2, 75 RA&Y v IIA\DIGH%H
LK - 7Ly =X RO,
Arithmer /RSt (> T4 ), 2023 4
11 H.

F. MAMIES — 2
(BEHRZEES

1.

R G e ST R
WP (2002 4

- HECRFE BT T EMRBREER

(2023 2024 4F)

GO 4 =)

1.

Advances in Differential Equations

(Editor-in-chief)

. Advances in Mathematical Sciences and

Applications

. Boletim da Sociedade Paranaense de

Matemética

Calculus of Variations and Partial Differ-

129

© o N oo

10.

11.

12.
13.

ential Equations

Differential and Integral Equations
Evolution Equations and Control Theory
Hokkaido Mathematical Journal
Interfaces and Free Boundaries

Journal of Mathematical Fluid Mechan-
ics
Mathematische ~ Annalen (Editor-in-
chief)

Nonlinear Differential Equations and
Applications

Advances in Nonlinear Analysis

Taiwanese Journal of Mathematics

FRERDF =T F 4 XD

1.

. Charles M. Elliott,

. Yoshikazu Giga,

Daniel Hauer, Ben Andrews, Yoshikazu
Ben Goldys, Ki-Ahm Lee,

Yoshihiro Sawano, Gang Tian, Enrico

Giga,

Valdinoci, Zhouping Xin, Asia-Pacific
School
The
University of Sydney, Australia (4> Z
4>, 2020 4E 5 A 11 H- A REH.
Yoshikazu Giga,

Nao Hamamuki, Michael Hinze, Vanessa

Analysis and PDE Seminar,

of Mathematics and Statistics,

Styles, Etsuro Yokoyama, Mathematical
aspects for interfaces and free bound-
aries, Graduate School of Mathematical
Sciences, The University of Tokyo, Japan
(>4 ),20234 6 H6 H-8 H.

R HER, N, IR R, AR K,

R AR B B, R B, BEAS A
A, dra) i, EIR R, B A, 5 48 [BlFEM
S HRERGRALIR S > RO 4, JLEE R
HEEHBLUOA Y T4 >, 2023 £ 8 A 16
H-18 H.

Michat Ftasica, Pi-
otr Rybka, 10th International Congress
on Industrial and Applied Mathematics
(ICTAM 2023 TOKYO), [00038] Fron-
tiers of gradient flows: well-posedness,
asymptotics, Waseda
University, Japan, 2023 & 8 H 20 H-
25 H.

singular limits,



Chiba, de
Yoshikazu Giga, Lyudmila Grigoryeva,

5. Hayato Thomas Jong,

Boumediene Hamzi, Masato Kimura,
Hiroshi Kokubu, Kohei Nakajima, Hiro-
fumi Notsu, Juan-Pablo Ortega, Julius
Fergy Rabago, Differential Equations for
Data Science 2024 (DEDS2024), *+ ¥ 5
42,2024 2 A 19 H-21 H.

il

G. %
1. % 2 M HABARENFHREE (2023 4F)
H. @ roDoe Y& —
1. Philippe G. LeFloch (Sorbonne Univer-
sité / CNRS)
(7#%7#) Einstein spacetimes: dispersion,
localization, collapse, and bouncing,
M £ X 7 —, BERFERZEBRIERL
WFZeR}, 2023 48 11 A 30 H.
. Reinhard Farwig
sitdt Darmstadt)

(Technische Univer-

(3%7#) Viscous flow in domains with mov-
ing boundaries — from bounded to un-
bounded domains, JGHENT£ I F—, H
HREREGHERE R, 2024 4F 2
Hb5H.

A st (KOHNO Toshitake)

A. WS
KEZEXREF R I —FFIZOVWTONEZ 5] &
WxfTIm o7 BHT, 22X PLROIEHITH L
T, 2xXFn/ I —HFr LTRSS ERmIE
oK@ EHWizidd e 527, £/, 20
FiEEHAVD D ARLT 4 A LD 2-FEORBIIG
M3 2R Z1TRo 7.

1 DXRFRIZB T S colored Temperley-Lieb-
Jones P& D Gt 2k D 72 3 221X Wess-Zumino-
Witten HEGIHIC BT 2 £ 71 v 7 D2/
WHRETHZ Z e 2FFHL. £/, ZOREE
BIIAHA O D HOEHICOVWTHETHE Z 2 %
mUTe. BERRCEE 7 v v 7 D22 0 2 A5k
BT K B2 RREF V.

In this year, I continued research on the theory
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of higher holonomy functors. In particular, in
the case of 2-connections on principal 2-bundles
I gave a description of categorical representa-
tions of the path 2-groupoid to 2-Lie groups by
means of iterated integrals. I investigated ap-
plications of this method to the 2-category of
braid cobordisms.

I proved that the space of morphisms of the
colored Temperley-Lieb-Jones category at roots
of unity is isomorphic to the space of confor-
mal blocks in the Wess-Zumino-Witten confor-
mal field theory. I showed that the above iso-
morphism is equivariant with respect the braid
group action. To prove this I used an expres-
sion of the space of conformal blocks by multi-

dimensional hypergeometric integrals.
B. J&KaL
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 : Temperley-Lieb-Jones cate-
gory and the space of conformal blocks,
“ Essays in Geometry, Dedicated to Nor-
bert A” Campo" (ed. A. Papadopoulos),
European Mathematical Society Press,
(2023), 813-845.

. T. Kohno :

of braid groups at roots of unity and

Homological representations

the space of conformal blocks, to ap-
pear in “Low Dimensional Topology and
Number Theory" Springer Proceedings
in Mathematics and Statistics.

- GER) WEESL THRe bReY—
H DM H S FHD DIz b A BEAEH
ffizz, 2021 4.

. GEE) WEHESL: THAOD O ik
i) AL, 2022 4F.
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TazA R, BAREL, 2023 4.

C. MEaFEE
1.

Higher category extensions of holon-

omy maps and iterated integrals, Higher

structures in algebra, geometry and
quantum field theory, University of Ham-
burg, Germany, February 2019.

. Higher holonomy maps and iterated in-
tegrals, New trends in geometry and
mathematical physics, CSF Monte Ver-
ita, Switzerland, August 2019.

. Mathematical forms — geometric models,
lattices and crystals, Design Innovation
from Nature Symposium, Jacobs Hall,
UC Berkeley, USA, November 2019.

. Higher holonomy maps and iterated in-
tegrals, Hyperplane Arrangements and
Singularities, Graduate School of Math-
ematical Sciences, the University of
Tokyo, December 2019.

. 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.

. BORER B & 2218 o AL 8 BE & Bt A iR
<, THEHEODDORY, HRARYR,
2021 46 H.

. Temperley-Lieb-Jones category and the

Di-

mensional Topology and Number The-

space of conformal blocks, Low
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.

10. Homotopy 2-groupoids of hyperplane ar-

rangements, Hyperplane arrangements

2023,

Rikkyo University, December,
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1. BORRE R EIEE © Academic writing 12
B3 2 FoPM 7' v 25 ADi##%R T, Oral
presentation (2B 2R B 4HY L 7=,

H. #Hro0e Y& —

Matthew Jackson (ENS Paris-Saclay) +E A
TR, EEZEMHOERER ./ 2 —IZDOWTOD
WrEziTo 7.

WHE § (MURATA Noboru)
A. W7

AR EREE T BOENIZE T UL TL¥I
JGHT % Z LIl ATV S. FRICKED T —
R B Z ORERMNEIE 2 815 3 2 MG 28 2 /R
12, BRA AR 73U X L DOERHERICR O fi#
MizeiToTWwa. $i, WK, &, SHwvo
TR FAE T 2155 O BRI b B 2 FF
B, IS DNTICHE L7 E 5O 5 EE R
LTW3.

We try to understand learning mechanisms of
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. FE&K#X
1. H. Hino, S. Akaho and N. Murata: “Ge-
ometry of EM and related iterative algo-
rithms”, Information Geometry, 7 (2022)
39-77.
. T. Sugiura and N. Murata: “Object em-

bedding using an information geometri-



10.

. T. Aritake,

. T. Aritake,

cal perspective”,
6 (2023) 435-462.

Information Geometry,

. 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-
IEEJ Transac-
tions on Electrical and Electronic Engi-
neering, 18(1) (2023) 120-128.

rived by Deep Learning”,

. 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,
S. Akaho and N. Murata:
cell assemblies by NMF-based clustering

M. Yanagisawa,

“Detecting

from calcium imaging data”, Neural Net-
works, 149 (2022) 29-39.

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”,
netics, 57(7) (2021) 1-5.

H. Hino, S. Namiki, D.

Asanuma, K. Hirose and N. Murata:

IEEE Transactions on Mag-

“Single-molecule localization by voxel-

wise regression using convolutional neu-

ral network”, Results in Optics, 1 (2020)
100019.
. S. Sonoda and and N. Murata: “Trans-

port analysis of infinitely deep neural
network”; Journal of Machine Learning
Research, 20 (2019) 1-52.

T. Iwasaki, H. Hino, M. Tatsuno, S.
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Akaho and N. Murata:

neural connections from partially ob-

“Estimation of

served neural spikes”
108 (2018) 172-191.

, Neural Networks,

. R
1. BOERiam 1 fiat 7 — X @i o A PGS
7%, AT EMERIC X o THERIBIGICEN,
MEHEARE O ERZHR L, 7 — X @O
FIEEFE T 5. (B 2 4 (1RH) - 3
GEAEINE &)

- BORR i J o BiEt T — 2R O AP
£, BXOTAHIE T — 2B OHBEE %
FR LGRS 2 2L RN, BXURRY
T — R DERN L RN EZ E A, (BEEE
2 R4 (1RI) - 3 FAEMITEHER)

WA %= (YANAGIDA Eiji)
A. BHFCREE

FITRRIFEARBOT R BT 2 BIR R A D
Wt ztED 7z, BAARZHIFERRIEA O B D
TH5.
(1) Fast diffusion equation & M:Eh % IERREIK
YR on) ﬁ&_ﬁkﬂb ‘ﬁfﬁz ITHER (FFtk
PRFFL X EWIREEZ T IC—E 8 ETHENT
) DIFLE, ﬁ/«{j(iai(}%@“*ﬁkﬁgj‘éﬁﬂh
DT,
(2) ZHUIFHWTHEBR (TERY) & oHFE
%’C“%é FIEY R TR L, R
RONERDIE T Z v EINHE - TE < IHEI
omﬂﬁh%@&ﬂ:. N—R MERH L fROR
BEEDBIRICOWTHN, WL DhDEEFIERH
ﬁmé’z%?bt EOREICE, H>1/20
BIERREADEIEL TV A5EE L KA RV
3‘, ZEEXOLE N e LT1/N < H<1/2 0%
BRI U TROIEIRMZLL, 0< H <
1/N OB &ERFRCREERZR/EET 2 2 L 2R
L7
(3) Z#id Marek Fila (Comenius University),
AR GRRTRRY) coHFATHZ. Ki
22— T OB E D fast-diffusion IS
L, RELHPBHT 5 &5 2RI 208258
RE e, PIHMEREORRBEOFEZRL, %
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12, FRESOEHE T OO OV T DFHi % 5
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L. FEADRIEBETZ2HEIC
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KBFHNCHHELZETH 2 Z e ZHLPICLE. &
5I2IE, HEH—EOHPANIZ D 2 HEITITRERH
BIBEPTFET D 2R L.

¥ burning core

I mainly studied dynamic singularities in the
singular nonlinear diffusion equation. My main
results as follows.

(1) For a nonlinear parabolic equation called
the fast diffusion equation, I studied the exis-
tence, profile of singular traveling solutions (so-
lutions with singularities that propagate with
constant speed and waveform), and classifica-
tions of these solutions.

(2) This is a joint work with Izumi Okada
(Chiba University). For linear parabolic par-
tial differential equations, we considered the
case where a singularity moves depending on
We studied

the relationship between the Hurst exponent H

the fractional Brownian motion.

and the profile of solutions near the singularity,
and revealed that there appear some critical ex-
ponents. More precisely, if H > 1/2, there is
no difference from the case where the singular-
ity moves smoothly. If 1/N < H < 1/2, where
N is the spatial dimension, the profile depends
on H, whereas if 0 < H < 1/N, the profile does
not depend on H.

(3) This is a joint work with Izumi Okada
(Kyushu University). For linear parabolic par-
tial differential equations, we considered the
case where a singularity moves depending on
We studied

the relationship between the Hurst exponent H

the fractional Brownian motion.

and the profile of solutions near the singularity,
and revealed that there appear some critical ex-
ponents. More precisely, if H > 1/2, there is
no difference from the case where the singular-

ity moves smoothly. If 1/N < H < 1/2, where
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N is the spatial dimension, the profile depends
on H, whereas if 0 < H < 1/N, the profile does
not depend on H.

(3) This is a joint work with Marek Fila (Come-

nius university) and Jin Takahashi (Tokyo In-

stitute of Technology). We have completed the
study for the fast-diffusion equation on the one-

dimension space. We proved the existence of a

singular solution for the initial-value problem,

and obtained sufficient conditions for unique-
ness. Next, we studied the profile of solutions
near the singularity 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 singu-
larity moves with a constant speed, we proved
the existence of traveling solutions, and proved
that they are globally asymptotically stable.

Furthermore, when the speed is in a bounded

range, we proved the existence of an entire so-

lution which exists for all time.

B. KL

1. H. Monobe, M. Shimojo and E.
Yanagida, Behavior of solutions to the
logarithmic diffusion equation with a
logistic nonlinearity, SIAM J. Math.
Anal. 55 (2023), 2261-2287.

. M. Fila, P. Mackova, 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.

. K. Nagahara, Y. Lou and E. Yanagida,
Maximization of total population with

logistic growth in a patchy environment,



J. Math. Biol. 82 (2021), no. 1-2, Paper
No. 2, 50 pp.

. 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.

. M. Fila, J. King, J. Takahashi, E.
Yanagida, Solutions with snaking singu-
larities for the fast diffusion equation,
Trans AMS 374 (2021), no. 12, 8775~
8792.

. J.-L. Chern and E. Yanagida, Qualita-

tive Analysis of Singular Solutions for

Nonlinear Elliptic Equations with Po-

tentials, Mathematische Annalen 381

(2021), 853-874.

Marek Fila, Petra Mackova, Jin Taka-

hashi, Eiji Yanagida, Moving singulari-

10.

ties for nonlinear diffusion equations in
two space dimensions, J. Elliptic and
Parabolic Equations 6 (2020), 155-169.

C. MEaFER
1.

Solutions with moving singularities for
a one-dimensional nonlinear diffusion
equation, International Conference on
Applied Mathematics, Tamkang Univer-
sity, 2023 £ 5 AH.
. IERRPALBOT X OR RIBDIFTE L £ D%
), KIMEER SR — 2 &4 F 3 7 ZDH
JERH, L7 X7 4 45, 2023 46 A.
Solutions with moving singularities
for a one-dimensional nonlinear diffusion
equation, Euro-Japanese Conference on
Nonlinear Diffusions, Instituto de Cien-
cias Matematicas ICMAT, 2023 £ 10 H.
. Traveling singular solutions of the fast
diffusion equation, Workshop on recent

developments in evolutionary equations
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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, JREKY, 2024 F 1 A.

. On the heat equation with a moving
singular potential, MATRIX-RIMS Tan-
dem Workshop:
Differential Equations and Applications,
FUER KA BOR AR SE T, 2024 4E 3 H.

Evolutionary Partial

Guy Henniart
A. BHFEREE

During that period I pursued my research
in collaboration with Blondel, del Castillo,
Lomeli, Stevens and Vignéras.

My collaboration with Masao Oi (Kyoto U.) on
expliciting the local Langlands correspondence
for simple cuspidal representations of classical
groups, was pursued in Tokyo, with visits of Oi
and Tsushima, and a research stay in Kyoto.
Two papers ([7] and [9], also in collaboration
with M. Adrian and E. Kaplan) were written
during my stay in Tokyo, and subsequently sub-
mitted.

I also continued work in collaboration with
Marie-France Vigneras, on the asymptotic be-
haviour near identity of representations of
reductive groups over local non-archimedean
fields. The paper [8], on the case of inner forms
of general linear groups, was completed during
my stay in Tokyo, and submitted in May. After
my return to France, we started working on the
case of SLg, and the paper [11] in now nearing
completion.

It is also during my stay in Tokyo that I worked
on a question raised by Gan and Savin, which
concerns representations of D*, where D is a
division algebra of reduced degree 3 over a 3-
adic field. That is still work in progress [13].
In the Fall a long-time project [10] with Corinne

Blondel and Shaun Stevens was completed and



submitted. In it we explicit the Langlands cor-
respondence for simple cuspidal representations
of Sp,,, over a p-adic field, giving a very differ-
ent proof of a result of Oi. During my stay in
Valparaiso in November, I realized that similar
arguments can deal with case of a local field of
positive characteristic. That forms the project
[12].
During that stay I worked with Luis Lomeli
and Hector del Castillo on a long-time project
dating from del Castillo’s Ph. D. (under joint
supervision of Lomeli and I). In it we show
that results of Heiermann, Muic and Opdam
on poles of Plancherel measures, established by
them for p-adic fields, are also true for local
fields of positive characteristic. That is work in
progress [14].
B. FE#K
1. G. Henniart and M.-F. Vignéras: “Rep-
resentations of a p-adic group in charac-
teristic p”, in Representations of reduc-
tive groups, PSPM 101 (2019) 171-210.
. N. Abe, G. Henniart and M.-F. Vignéras:
“Modulo p representations of reductive
p-adic groups : functorial properties”,
Trans. AMS 371 (2019) 8297-8337.
. C.J. Bushnell and G. Henniart:

Langlands correspondence and ramifica-

“Local

tion for Carayol representations”, Com-
pos. Math. 155 (2019) 1959- 2038.

. G. Henniart and L. Lomeli: “Asai cube
L-functions and the local Langlands cor-
respondence”; J. Number Theory 221
(2021), 247-269.

. G. Henniart: “Correspondance de Lang-
lands et facteurs epsilon des carrés ex-
térieur et symétrique”, Annales de la fac-
ulté des sciences de Toulouse, tome 32
(2023) p. 639-653.

. G. Henniart and M. Oi: “Simple super-
cuspidal L-packets of symplectic groups
over dyadic fields”, arXiv:2207.12985,
2022, accepted for publication by Rep-
resentation Theory, AMS.
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. G. Henniart and M. Oi: “On Swan expo-
nents of symmetric and exterior square
Galois representations”, RAD HAZU.
MATEMATICKE ZNANOSTI Vol. 28
(2024), 151-184 (Volume in honor of M.
Tadic).

. G. Henniart and M.-F. Vignéras: “Rep-
resentations of GL,, (D) near the iden-
tity”, arXiv:2307.15248, submitted.

. M. Adrian, G. Henniart, E. Kaplan

and M. Oi: “Simple supercuspidal

L-packets of split special orthogonal

groups over dyadic fields”, submitted,

arXiv:2305.09076.

C. Blondel, G. Henniart and S. Stevens:

“Simple cuspidal representations of sym-

10.
plectic groups: Langlands parameter”

arXiv 2310.20455, submitted for the pro-

ceedings of a conference at the Banff In-

stitute, Oaxaca.

G. Henniart and M.-F. Vignéras: “Rep-

resentations of SLo(F') near identity”, in

11.

preparation.
C. Blondel, G. Henniart and S. Stevens:

“Simple cuspidal representations of clas-

12.

sical groups over local fields of positive
characteristic”, in preparation.
13. G. Henniart: “On Gan & Savin’s lifting
for Go: a triadic exercise”, in prepara-
tion.

H. del Castillo,

Lomeli:

14. G. Henniart and L.
“On generic representations
of quasi-split reductive groups over lo-
cal fields of positive characteristic”, in

preparation.

C. HEHFER

1. Swan exponent of Galois representations
and functoriality for classical groups over
p-adic fields, REFEa v F 7 4, HEKY,
202345 A 10 H.

. Asymptotics of characters for reductive
p-adic groups: the case of GL,(D), ¥
AiaEE -, FERYE, 2023 46 H



23 H. the Langlands correspondence, the last

3. Did you say p-adic?, #kaE, HE K, part of the course was devoted to its ex-
2023 4£ 6 A 30 H. plicitation for simple cuspidals, following

4. Swan exponents and tensor operations, work of Bushnell and Henniart, and Imai
Iwasawa 2023: in memory of John and Tsushima. FEERERE - 4 FF4EHE
Coates, University of Cambridge, 4 ¥ VU B E5))

2, 202347 H 17 H.

5. Simple cuspidals for classical groups and

G. ZH

the local Langlands conjecture, Formes * Compositio Mathematica Prize.

automorphes, endoscopie et formule des
traces, 77 YA, 202344 9 A 20 H.

6. Swan exponent of Galois representations
and tensor operations, Valparaiso Num-
ber Theory Seminar, YV, 2023 4 11 A
15 H.

7. On some mysteries in the local Langlands
correspondence for GL(n), Compositio
Mathematica Prize Symposium 2023, 7#
Z v &, 20234 11 A 25 H.

D. i##%

1. BEERIARERFEER X VI “Simple cuspidal
representations for GL(n) and the local
Langlands correspondence”. Let F' be a
non-Archimedean local field with finite
residue field of characteristic p. Start-
ing form basic knowledge in Algebra and
Number Theory, the course described the
construction of the smooth irreducible
complex representations of the locally
profinite group G = GL,,(F), especially
the cuspidal such representations, which
are the building blocks for the whole
theory. Special attention was given to
the« simple» cuspidals, which are indeed
quite simple to describe. By the cele-
brated Langlands correspondence, cuspi-
dal representations of G correspond to ir-
reducible representations of the absolute
Weil group W of F. It turns out that
the representations of Wx corresponding
to simple cuspidals can be described ex-
plicitly, but the translation is highly non-

obvious. After a detailed statement of
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EEHIR (Project Associate Professor)

5 AR (HSU Penyuan)
A. BFFEREE

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, TOMBIIHLT, WAhWARTY Fa—
F I BIEND - T, ZD—2Z Serrin DA%
7z 3L A g9k (RERRIATHYSRE) DIER ATRE
MeEZ2ZTHYET, o7 7o —Fi3H
ZE. 74— VREDZEHZTH 3 Fefferman I
KT Constantin KAHEZR U 72 3 EHI MK E
ETHD T, BEEECHTRD =207 Fu—
FROZEORHET 2 FADOMEZI D HATVE

o BRHNCIEROMEZE DA TE THRE
EiFELZ. 1. NSHERITH LT, Hi kil
B BT 2 KA B SRMT C R IE R E
o 2. N S 7RI O BIFRE ] D EUEfEAT
3. FHZRTN 3 2 EAN = Serrin KU
HAMN RN L, FEE L —BEionTo
EE, 4. RAMEHSEENSHERXITHT S
Vo4 VREM O, My research interest

lies in the area of fluid mechanics, especially in-
compressible Navier-Stokes equations. So far I
have worked on questions involving regularity
criterion for the incompressible Navier-Stokes
equations and obtained the following results.
1. A Liouville type result for a backward global
solution to the Navier-Stokes equations in the
half plane with the no-slip boundary condition
and its application to a geometric regularity cri-
terion. 2. A numerical simulation based on the
axisymmetric Navier-Stokes equations for hy-
3.

a weighted Serrin condition that yields a nec-

perbolic flow with swirl. Introduction of

essary and sufficient initial value condition to

guarantee the existence of local strong solutions
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contained in the weighted Serrin class. 4. A

liouville type result on stationary solutions to

the 3D Navier-Stokes equations for viscous in-
compressible flows in the presence of a linear
strain.

B. R

1. Reinhard Farwig, Yoshikazu Giga and
Pen-Yuan Hsu: On the continuity of the
solutions to the Navier-Stokes equations
with initial data in critical Besov spaces,
Annali di Matematica 198 (2019) no.5,
1495-1511.

. Yoshikazu Giga, Zhongyang Gu and Pen-
Yuan Hsu: Continuous alignment of vor-
ticity direction prevents the blow-up of
the Navier-Stokes flow under the no-slip

boundary condition, Nonlinear Analysis,
189 (2019) 111579.

C. HEH¥ER

1. Continuous alignment of vorticity direc-
tion prevents the blow-up of the Navier-
Stokes flow under the no-slip boundary
condition, RIMS Gasshuku-style Semi-
nar Workshop on physical and mathe-
matical approaches to geophysical fluid
problems, JtifiiE =+ 2, Sep. 2019.

. Continuous alignment of vorticity direc-
tion prevents the blow-up of the Navier-
Stokes flow under the no-slip boundary
condition, UTokyo-NTU Joint Sympo-
sium in Mathematics, The University of
Tokyo, Dec. 2019.

. 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.
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A. THFE

3R K EORRRITLITIR A ORBGRZ 5%
LTHE D, AR EIIEEE proj A DEIKRD K
& b —[B K" (proj A) ICB 1T 3 HEMEIE (silting
theory) Z ¥ HRTW 3, HEEEMARIZIZ, ERE
HRFZ 1 D12 ANER LR WS BEN D
b, 2 HEEBKROHPITIZ, EFENRERTZ LI
ZREII—EMICARETH %, KM X o TiE, 2
THAE AR D HI T, R D ERHIA T % R IC
EHRTBZILHTE S,

HEH I B W TIX., % Grothendieck Bf
Ko(proj A)r DVEEZKEZR-LTED, 2H
HITEMEER U OERENRT O g X7 P bh
ik 2 MEMESE C(U) . 2050372 THEHE (silting
fan) 2E 2% Z T, ZLOMENERL T
Too FHZ. MBI EMTH S 2 &, BEARK 2
HATEEEARIGRE L2 FEEL RV Z & 2 id,
FET® %, MEEREIEMTRWIGEIC, YEGEHE
C(U) otz % Ko(proj A)r 2IKIZIAT 2 72,
FNELLET, TF FE & M5 Ko(proj A)gr LD
FEMERR% . King 3 & ¥ Baumann-Kamnitzer-
Tingley I & 2P ZER AN ZHNT, HAL
TW3,

—7F. MOEELFHEL LT, Jasso IZ & DL
X7z 7 EfERY (7-tilting reduction) 23H D, Z
UE. FEEOQEMET U % b0 2 HETEEER
. XOHELZITIR B Lo 2 HETEEER
MEXETHARNEZHDTH 5,

LA, 20D 2 DDOFEEMHAEDE THNS
728, % Grothendieck FHZ B WT, 7 HEK 4
D X WETES Ny C Ko(proj A)r & B
ME B A% 72 Ko(proj A)r — Ko(proj B)r % &
AL, Ny i2&Eh 3 TF FfEfE 2 Ko(proj B)r
@ TF [FEEL OMOEHEHB, ik hFEX
s ZIAHL TV,

ZD Ny & C(U) oEMNES C°(U) Db
Thbh. C°(U) X (interval neighbor-
hood) ¥ FHEN %, XMELEGE Ny DT Ny 1%,
Euclid 22/ Ko (proj A)r DEEZHHEL 125,
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FAEFHIB R & 0 LFFZE T, Ny OHMEEE
NTW3, Ny DEILHIZOWT, ne C(U) T,
0—neNy LBBRADBD A\y(0) € C(U) B
EEBZ %, ABEDEGREHL TV,
SEEE. ZOEHR \y: Ny — OU) ZHWVWT,
Ny D% X 5I12F L AN,

9, HEfie LT, BERAERME: M 2L,
Ko(projA)r FORERBRTH 2 M-TF [FHE
EHIICEAL, M-TF FAEEOHA 5 H
Ko(projA)r FOBERTREMHRE X(M) 272F
Z e ZEEAAL 72,

ZD5 2T, UDEMNKF UL,...,U, ZtiZ.
2 THUEEIE IR D RO T 5 2 2 THHLMIR O[]
ZEERNCT, BWEEM,,..., M, ZEDT=,
Z LT, Ny OlEEkoEEE, CU) £ ol
Wb T, BES 2Lmt o [ TIHRAF
DI SN EE Fr F2bAeDEIL, & Fr 2
5. Ko(proj B)r TOR (P, Mi) ~DEHG}
2, HARGAE R h oFE N5 2 ZillH
L7

%ﬁ
k=

I study the representation theory of finite di-
mensional algebras A over a field K, and deeply
investigate of the silting theory in the homo-
topy category KP(proj A) of complexes over the
category proj A of finitely generated projective
A-modules. Silting complexes have an opera-
tion called mutation exchanging only one in-
decomposable direct summand. Within 2-term
silting complexes, we can uniquely mutate each
indecomposable direct summand. In some situ-
ations, simultaneous mutation of multiple inde-
composable direct summands is allowed within
2-term silting complexes.

In the silting theory, the real Grothendieck
group Ky (proj A)r plays an important role, and
many studies have been developed by consider-
ing the silting cone C(U) of the g-vectors of
all indecomposable direct summands of each 2-
term presilting complex U and the silting fan

of silting cones. In particular, the silting fan is



complete if and only if there exist only finitely
many basic 2-term presilting complexes. In the
case that the silting fan is not complete, to ex-
tend the notion of silting cones to the whole
Koy(proj A)g, I introduced an equivalence re-
lation on Kg(proj A)g called TF equivalence
by using semistable torsion pairs by King and
Baumann-Kamnitzer-Tingley.

On the other hand, Jasso established 7-tilting
reduction as another important method, which
studies the 2-term presilting complexes with a
fixed direct summand U by mapping them to
the 2-term presilting complexes for a simpler
algebra B.

To combine these two methods, I had intro-
duced a subset Ny C Ko(proj A)r compati-
ble with 7-tilting reduction and a natural lin-
ear map 7: Ko(proj A)r — Ko(proj B)g in the
real Grothendieck group, and had proved that
a bijection between the TF equivalence classes
inside Ny and the TF equivalence classes in
Ky (proj B)g is induced by 7.

This Ny is an open neighborhood of the rela-
tive interior C°(U) of C(U), and is called the
interval neighborhood of C°(U).

Ny of the interval neighborhood Ny is a ra-

The closure

tional polyhedral cone in the Euclidean space
Ky(proj A)g.

Now I am studying the face structure of Ny in
joint work with Osamu Iyama. We had proved
that, for each element @ of Ny, there exists an
element A\ (0) € C(U) which is the largest ele-
ment 7 € C(U) such that § —n € Ny.

In this academic year, by the map \y: Ny —
C(U), we studied the face structure of N
more.

First, as a preparation, for each finitely gen-
erated module M, we newly introduced M-TF
equivalence, which is an equivalence relation on
Ky(proj A)gr, and proved that the closures of all
M-TF equivalence classes give a finite complete
fan X(M) in Ko(proj A)g.

Under this, for each of the indecomposable di-

., Up of U, we defined B-

rect summands Uy, . .
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modules My, ..., M, from simultaneous muta-
tion of 2-term simple-minded collections, which
is the dual notion of 2-term silting complexes.
Then, we decomposed the set of all faces of Niy
into the subsets §; indexed by the elements [
of the power set 21~} according to the in-
tersections of C(U), and proved that a bijec-
tion from each §; to the fan X(P,.; M;) in
Ko(proj B)g is induced by the natural linear

map 7.
B. FEXKGHX
1. Sota Asai: “The Grothendieck Groups
and Stable Equivalences of Mesh Al-
gebras”, Algebr. Represent. Theory 21

(2018) 635—681.

. Sota Asai: “Semibricks”, Int. Math. Res.
Not. IMRN 2020:16 (2020) 4993-5054.

. Sota Asai: “The wall-chamber structures
of the real Grothendieck groups”, Adv.
Math. 381 (2021) 107615.

. Sota Asai: “Bricks over preprojective al-
gebras and join-irreducible elements in
Coxeter groups”, J. Pure Appl. Algebra
226:1 (2022) 106812.

. Sota Asai and Calvin Pfeifer: “Wide
Subcategories and Lattices of Torsion
Classes”, Algebr. Represent. Theory 25
(2022) 1611-1629.

C. HEA¥ER

1. “Reduction of the wall-chamber struc-
tures”, Two weeks of silting — Confer-
ence, >z bwy FHNLEKE (FLY)
20194 8 H.

. “The wall-chamber structures for finite-
dimensional algebras”, Hausdorff School
on Stability Conditions in Representa-
tion Theory, K> K% (KA ) , 2019
F£9H.

. “The wall-chamber structures of the real
Grothendieck groups”, Conference on Al-
gebraic Representation Theory 2019,
YIEHERY: (A1) , 2019 4 12 A.

. “The wall-chamber structures of the real



Grothendieck groups”, Workshop and

19th International Conference on Repre-

sentations of Algebras, F > 7 4 >, 2020

11 A.
. “Purely of
Grothendieck groups”, Infinite Analysis
21 Workshop Around Cluster Algebras,
FrI4 v, 202149 A.

. “Stability conditions in representation

non-rigid  regions the

theory”, ISM Discovery School on Mu-
tations, 7 Nv Z R¥E Y U A=K
(BFR) 2AXYIA4 DAL TY vy R
i, 2022 £ 7 H.

. “The rigid parts of the elements of the
real Grothendieck groups”, Represen-
tation Theory of Quivers and Finite-
Dimensional Algebras, F— N—7HK/L7 7
v NEEESERT (R4 YY) A 540D
NA TV v NHfE, 2023 /£ 2 H.

. “The rigid parts of the elements of the
real Grothendieck groups”, Advances in
Cluster Algebras 2023, > 7 £ >, 2023
F3H.

. “TF equivalence, silting theory and

canonical decompositions”, McKay cor-

respondence, Tilting theory and related

topics, BEK¥, 2023 ££ 12 A.

¥ B AXES (TSUBOUCHI Shuntaro)

A. WA

1-2 772 EHFRL p-7 77 AERHFE (272 L
l1<p<oorT3) ORAEELRESENXT
H23 (1,p)-7 77 AGEADGEMEDERIECD
WTHIFEL 7. FRIC 2 BERARD R (IR FE
D) 1203 2 55 o 22 M ARL O EREEZ R L,
ZEMRTT n > 2 LA p OEMFITIE LT, UFO
TRIF SN,

1. AL E RS 2 90 22/ A
BLodifittz, 25 < p < oo DEMFD
TTRLU. AHEOEAMICOWTIE,
R - Z2f & b1 LI-ATRED 2 IRE L,
g>n+2m»2p t+qg7 <120 I%H
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ZELTWVA.

SRR p Y1 < p < B ALTHAER
DWTH, [FROIEAMENEOhE %
RUZ=. 72720, Sl smck b, 4
HERLOMEDAZER -T2, £z, 59
WAL TERWATESEEZRE S 2 08 D
H5.

B, FRlofREe~Rs PVERE 5TELR)
NIRRT 5 Z e 2ilATWS. £, SHEHOA]
P2 R - ZER TR D LEHEICD
W, BIEMAEHTH 2.

I have studied the regularity of weak solutions
to (1, p)-Laplace equations, a singular equation
that involves both the one-Laplace operator
and the p-Laplace operator with 1 < p < oco. In
particular, I have shown the gradient continu-
ity for second-order parabolic equations (time-
evolutional problems). Depending on the con-
ditions of the spatial dimension n > 2 and the

exponent p, the results are given as follows:

1. The gradient continuity for a parabolic
equation with an external force term is
discussed in the case nzifz < p < oo. For
the regularity of the external force term,
this is assumed to have Li-integrability,
both in space and time, with ¢ > n + 2
and p~t +¢7t < 1.

. Thave also shown the same parabolic reg-

ularity in the remaining case 1 < p <

2n
n+2°

is treated for a technical reason. Also, a

However, no external force term

weak solution is assumed to have a higher

integrability condition.

I have been trying to extend these results
to vector-valued problems (parabolic systems).
Also, I have been considering the external force
term with different integrability assumptions in

space and time.
B. FKGR
1. S. Tsubouchi : “Gradient continuity for

the parabolic (1, p)-Laplace equation un-



der the subcritical case”, arXiv preprint,
arXiv:2402.04951 (2024), 30 pp, submit-
ted.

. S. Tsubouchi : “Continuity of a spa-

tial gradient for a weak solution to a
very singular parabolic equation involv-
ing the one-Laplacian”, arXiv preprint,
arXiv:2306.06868 (2023), 65 pp, submit-
ted.

. S. Tsubouchi : “A weak solution to a

perturbed one-Laplace system by p-
Laplacian is continuously differentiable”,
Math. Ann. 388, No. 2, (2024) 1261-
1322.

. S. Tsubouchi : “Continuous differentiabil-

ity of a weak solution to very singular el-
liptic equations involving anisotropic dif-
fusivity”, Adv. Calc. Var. (2023), 59 pp.

. 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, No. 2, (2022), 253-292.

. S. Tsubouchi : “Local Lipschitz bounds

for solutions to certain singular elliptic
equations involving the one-Laplacian”,
Calc. Var. Partial Differ. Equ. 60 (2021),
No. 1, Paper No. 33, 25 pp.

C. HEEFR

1.

FEN 2 K BF, “Continuity of a spatial
gradient for the parabolic (1, p)-Laplace
equation”, % 15 [H4 i B 5 7125
B, HEHERYE, 2024 3 A.

. FERERER, “Gradient continuity for very

singular equations involving the one-
Laplace operator”, # 0 R OREH
WS, HEUKRYE, 2023 4E 12 A.

. S. Tsubouchi, “Continuity of a spatial

gradient via a truncation approach”, Ge-
ometric Aspects of Partial Differential
Equations, RIMS, Dec 2023.

- FEPFRORER, 55 FERHNE O 22 [ A BL O H

M~V D THRIC K 2 ENN 7 e —F
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~, BEARRZICHENTE I - —, BRAKE,
2023 4 10 H.

5. FEREAHER, “Qualitative gradient conti-
nuity for the (1, p)-Laplace equations”,
FHCR2: NLPDE & 2 +—, F#EA% (F
74 Vi), 2023410 A.

6. ¥F N2 KBS, “Gradient continuity for
anisotropic singular equations”, HARE
KERREIRIE, BILRYE, 202349 A.

7. FERROKRER, 57 R R ERANEUR R T R
KOFIFINRT T 2 2 AR O, 26 4
AEREAEREFLIF—, FEHEEKR
2 202349 H.

8. S. Tsubouchi, “Gradient continuity
of weak solutions for perturbed one-
Laplace problems”, ICTAM 2023, Mini-
symposium, Waseda University (Japan),
Aug 2023.

9. 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.

10. 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.

G. ZH
1. 2023 FEEEEINERE, 202349 A.
2. HEKERZ R SR SR R
H, 202143 H.
3. 55 22 AL RECA MR R EFH KR & —
H, 2021 £ 2 A.

#* @t (MORI Michiya)

A. TRFEBEE

FAlZ, Hilbert ZE[ LB FHIBAEHRICEE %
PHEEPIERE OB IC O W TR L TW5S. DR,
2023 FFEEITFHER L 7B OV THAT 5.

#5% Hilbert Z2RIDHREZERNIIN U, SFEEREG S
O— B Wigner ODFEHICE D 52515, P.



Semrl &K (RER=Z7 + Va7V v FK¥) LD
HEMKTH 25X 4 Tk, FHHEGDO 2D
URNELE W NCAE SF B UNEAC T B INE | N
BRI OWTHIREFEOWIHRA BN S Z L 2 AL
7z, FX 5 TIE, 5RALNATH e RNFETIIR
K DHEREHCOWTERE L. ZOHET—<IC
DVWTIRE SR ZERMNFONTED, 2024 F
EHRoREE BAATVS. @X 6 T, KRR
R4 Scottish Book D& 155 % 6457 I iR
WU, Z#id Banach 22 OZEFEREEARIC RS
LMETHB. fwX 7 TlE, #FHETIRL=4%Y
17%%% Hilbert-Schmidt HE#fic>WTHRL X 3
FREEZERNC DWW TN,

I am interested in the order and metric struc-
tures on the set of bounded linear operators
defined on a complex Hilbert space. In what
follows I summarize my recent research.

In Papers 4, which is a joint work with P.
Semrl (Univ. of Ljubljana, Slovenia), we stud-
ied the metric structure of the projective space
of a complex Hilbert space. An isometry on
such a space is described by Wigner’s theorem.
We studied non-expansive mappings and non-
contractive mappings instead of isometries, and
obtained some results. We found that there
occurs interesting phenomenon when we work
with non-expansive mappings. In Paper 5, I
studied the distance from a fixed matrix to the
set of nilpotent matrices. In Paper 6, I con-
sidered Problem 155 in the Scottish Book, and
gave a partial solution to it. In Paper 7, I in-
vestigated metric spaces formed of n-tuples of
projections or unitaries, where we consider the

Hilbert-Schmidt distance.
B. FE&KX
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.
2. M. Mori : “On regular

bounded linear operators:

*-algebras of

A new ap-
proach towards a theory of noncommu-
tative Boolean algebras”, BAt#(Z2MERE
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D.

. M. Mori: “On

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 Problem

155 by Mazur and Sternbach”, accepted
for publication in C.R. Math. Acad. Sci.
Paris. arXiv:2308.03339.
the

shape of cor-

relation matrices for unitaries”, ac-
cepted for publication in Math. Scand.

arXiv:2308.03345.

FIEAFER

1.

1.

Nonexpansive and noncontractive map-
pings on the set of quantum pure states,
HABCER 2023 EFEMFREIRR,
AR NS v >8R, 202349 A.

. On the Scottish Book Problem 155 by

Mazur and Sternbach, B 5 K2A17EH £IR
£3IF—, 2023411 A.

. On the distance from a matrix to nilpo-

tents, fEFHZEGN - (EHRERARER, L
MRZE PHERF v > %2, 2023 4E 11 H.

. On the shape of correlation matrices for

projections and unitaries, 5§ 12 [E{Z/HE
BURNTS ¥ RO T b, BMKRE KARF v
SRR, 2023 4E 12 A.

A

BRI AR - TROER 2R O
FITHIGS 2EE. S1 X—24, H— 36-39
M. (BeEERnTRR AT

- BeEREERTECE - T TR

B OB T 27E. S2 X—»4,
Bl— 36-39 #Hl. (BRI



3. WD Y - T D#ERIC
ST 27EE. AkXR&X—, H— 36-39
M. (FEAE AT )

CRRARRCAEE - TR ORI
ST 27EE. AkXR&X—, #H— 36-39
M. (BEAA AR
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BILBFAESHLR
(Laboratoire de Mathématiques Franco-Japonais du CNRS)

R7EFI SHIL (PEVZNER Michael)
A. TSRS

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 in the framework of
branching laws for reductive symmetric pairs
and obtained a complete classification of such
operators in various higher dimensional geome-
tries generalizing classical families of covariant
differential operators (Rankin-Cohen brackets,
Juhl, Yamabe, Paneitz, higher order confor-
mal Laplacians, GJMS operators, etc.). This
recent progress opens new perspectives in an-
alytic representation theory and leads us to
a series of questions concerning the notion of
holographic transform for symmetric 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 :

o Stage A. Abstract Features of the restric-
tion, e.g. formulation of a criterion for
— Al the restriction to be discretely
decomposable;
— A2 the branching law to be of fi-
nite/bounded multiplicities.
— A3 the restriction to be multiplicity-
free.
o Stage B. Branching Laws (irreducible de-
composition for the restriction).
o Stage C. Construction of Symmetry
Breaking Operators.

In the past years, T. Kobayashi established a
criterion for Al and A2, and a new approach
(visible actions) for A3. Recently, jointly with
his collaborators, some classification results for
Al and that for A2 have been accomplished.
Among the cases where “ nice behaviors” are a
priori predicted by Stage A, new branching laws
have been found explicitly in various setting by
many mathematicians including Duflo, Gross,
Kobayashi, J.-S. Li, Oshima, Vargas, and Wal-
lach, in the last two decades (Stage B) .

Stage C is much more involved than Stage B,
as the latter treats only the decomposition of
representations, whereas the former considers
the decomposition of vectors. Jointly with T.
Kobayashi we have recently initiated a new line
of investigations of branching laws with focus
on Stage C and obtained an exhaustive clas-
sification of all possible differential symmetry
breaking operators in six different parabolic ge-
ometries.

Our present work highlights a special case of
Stage C by applying a new method based
on algebraic Fourier transform of generalized
Verma modules. Though our current inter-

est is differential symmetry breaking operators,



this method applies even beyond the setting of
differential operators and non-local symmetry
breaking operators were recently classified for
rank one orthogonal groups. Prototypical ex-
amples have been examined and the explicit
construction of differential symmetry breaking
operators for reductive symmetric pairs (G, G')
of split rank one was performed. We provided
the first systematic study of all possible con-
formally covariant differential operators trans-
forming differential forms on a given Rieman-
nian manifold X into those on a submanifold
Y with focus on the model space (X,Y)
(™, 8n—1.

Resulting families of vector valued differential

operators are natural generalizations of Juhl’s
operators from conformal holography. More-
over, symmetry breaking operators for some
Zuckerman’s derived functor modules appear
naturally in this context and must be studied
further. Let us also mention that such symme-
try breaking operators arise in broader fields of
mathematics. For instance the Rankin-Cohen
brackets (i.e. symmetry breaking for the fusion
rule of holomorphic discrete series representa-
tions of SL(2,R)) were originally introduced in
the construction of holomorphic modular forms
of higher degree, analysis of special values of L-
functions, and they also play a crucial role in
equivariant deformation quantization theory of
the anti-de Sitter space.

Recently, we discovered an interesting phe-
nomenon bridging their investigations with an-
alytic problems involving Plancherel-type the-
orems and pointing out the fundamental role
that play classical orthogonal polynomials in
the explicit construction of differential sym-

Indeed, a

natural question of inverting symmetry break-

metry breaking operators, see [1].

ing operators led to the notion of a holo-
graphic transform that was developed in the
framework of branching problems for discretely
decomposable infinite dimensional representa-
tions of the Lie groups SL(2,R) and SO(n, 2).
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Whereas symmetry breaking operators de-
crease the number of variables in geometric
models of such representations, holographic op-
erators increase it. Various expansions in clas-
sical analysis can be interpreted as particu-
lar occurrences of these transforms (Fourier se-
ries, spherical harmonics, Poisson integral etc.).
From this perspective two remarkable fami-
lies of differential operators were studied: the
Rankin-Cohen operators and the holomorphic
Juhl conformally 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.

The most recent result, concerns the analytic
interpretation of Rankin—cohen brackets and
their “generating operator.” Namely, in [3] we
find a method to reconstruct the Rankin—Cohen
brackets from a very simple multivariable con-
tour integral, and obtained a new proof of their
covariance. We also establish a closed formula
of the “generating operator” for the Rankin—
Cohen brackets in full generality.

B. FEKam X

[1 ] T. Kobayashi, M. Pevzner, Inversion of
Rankin—Cohen operators via holographic
transform, Ann. Inst. Fourier 70 (2020),
2131-2190.

[2 ] T. Kobayashi, M. Pevzner, A generat-
ing operator for Rankin—Cohen brackets,
arXiv: 2306.16800.

[3 ]T. Kobayashi, M. Pevzner, A short proof
for Rankin—Cohen brackets and generat-
ing operators, arXiv: 2402.05363.
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RZORERTH 2 BEBAES. BER— 20
BRIy 7 F 2 — Y OMEEITo
TWd, F7o. HHEHERICOVWTOMNEDIT-
TW3,

WS HEE T, BENRETH % DLIN RED
FCIEWS 7 AOMG (—Mi 7 imPRRE R & NS
WEEEAAA G DY & 5 RER) L CGEIBH
LRMEE S BTN B AR E M % & D BIRIG
BHRERLIZ, T, BEEEEZZHICLTOLD
SERWHNIERTE % & 512 L2 IErh sl
ZEWHEDBIEN— 2GS - BHHRER L.
PR, @Ense oEFAMIEICLZ2DDTH
%0, BN T2 v F v 7 7ar g ncxt UCHER
NCY R 2 b= a YEETHEMIMET D 58
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9%2)o DLIN R IC BV TR THWE M2
b ONRERIEEIRE B 2R L7 (B M—. FEE
FEr ORI, Tuy 2F - THHARY
XTR=BHIIBNT, Firck (BWV) EFE2E
AU, — 2Rk E R Lz (W, Dai, ILZRH]
& OILFZE),
BRSO W T, MR L X 7 MR D FT
72l B T o 72, F2. FRERAWT, WM
EWARDEAE 7 7 4 v F 2 — = ZHIEADIG
HzRL7,
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I am conducting research in the theory of
cryptography, especially public-key cryptogra-
phy, its advanced forms such as functional en-
cryption, attribute-based encryption and signa-
tures, and blockchain. I am also researching
complexity theory.

For cryptography, we have proposed a scheme

that achieves adaptive security and partial at-
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tribute hiding for a broad class of relations
(general logical relations combined with inner
product predicates) under a standard assump-
tion, the DLIN (Decisional Linear) assumption.
Furthermore, we have introduced a decentral-
ized multi-authority attribute-based encryption
and signature scheme, designed to allow multi-
ple authorities to operate independently. They
We

proposed an adaptively simulation-secure and

were done in joint with K. Takashima.

strongly partially-hiding predicate encryption
for arithmetic branching programs (joint with
P. Datta and K. Takashima). Additionally,
we proposed an efficient and fully-hiding inner-
product functional encryption under the DLIN
assumption (joint with J. Tomida and M. Abe).
For blockchains where adaptor signatures are
effective, we introduced a novel (strong) def-
inition for adaptor signatures and provided a
general construction (joint with W. Dai and G.
Yamamoto).

Regarding complexity theory, we formulated a
new definition for organized complexity and ap-
plied it to demonstrate the law of increasing
complexity in the universe and its relevance
to the fine-tuning problem about fundamental

physical constants.
B. & - EE
1. FA BERY BRI S 0
Bt (2019).
. T. Okamoto, and K. Takashima: “Fully

Secure Functional Encryption with a

A e FERE) R

Large Class of Relations from the Deci-
sional Linear Assumption', J. Cryptol-
ogy 32(4): 1491-1573 (2019).
. P. Datta, T. Okamoto,
Takashima:  “Adaptively Simulation-

and K.



Secure  Attribute-Hiding  Predicate
Encryption", IEICE Trans. Inf. Syst.
103-D(7): 1556-1597 (2020).

. T. Okamoto, and K. Takashima: “De-
centralized Attribute-Based Encryption
and Signatures', IEICE Trans. Fundam.
Electron. Commun. Comput. Sci. 103-
A(1): 41-73 (2020).

. J. Tomida, M. Abe, and T. Okamoto:
“Efficient Inner Product Functional En-
cryption with Full-Hiding Security", TE-
ICE Trans. Fundam. Electron. Commun.
Comput. Sci. 103-A(1): 33-40 (2020).

. P. Datta, T. Okamoto, and K.
Takashima: “Efficient Attribute-Based
Signatures for Unbounded Arithmetic

IEICE Trans.
Fundam. Electron. Commun. Comput.
Sci. 104-A(1): 25-57 (2021).

. W. Dai, T. Okamoto, and G. Yamamoto:

“Stronger Security and Generic Con-

Branching Programs",

structions for Adaptor Signatures", IN-
DOCRYPT 2022: 52-77 (2922).
and T. Okamoto:

“Standard model leakage-resilient au-

. J.  Alawatugoda,

thenticated key exchange using inner-
product extractors", Des. Codes Cryp-
togr. 90(4): 1059-1079 (2022).
. T. Okamoto: “A New Quantitative
Definition of the Complexity of Orga-
nized Matters", Complexity, 1889348:1-
18 (2022).
T. Okamoto: “On the Arrow of Time
and Organized Complexity in the Uni-
verse", arXiv:2302.07123 [physics.hist-
ph] (2023)

10.

C. MEEFEH«

1. “A Decade of Dual Pairing Vector
Spaces", Public Key Cryptography Con-
ference 2019, Beijing, China, April 15,
2019.

2. IF—RFEe X2V 7 4 Hiffiy |, ISEY
PREE R EANETIHS [Zoom], September
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12, 2021

3. DR FETFHES ), BRI R 2ERR
FenllagisE, B9 K¥, March 4, 2022

4. TEKRER S 12V T) |, Cryptrec ¥ ¥R
D n, B, July 26, 2023

. R

1. BRI 11 - BOE T | W51
DAMH#ER. BEOoREEOER. K2tk
DOFEHIFGR, FEFIHIAREE S, ARFEES. B
HETE. Y aHEREEH R 2 o 72 (B
KEEBE - 4 FAEMEHER) .

XA — B R
1. Test of Time Award Selection Committee

Chair, TACR (International Association
for Cryptologic Research), 2020.

H¥, 2019

CRHE
L. #
2. #EEIEAN EFRHEEYR EEE, 2020
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A. THFE

TEAZRBEORFMFME L K Eimic O W T %
LTwW3,

BRYEMY —HDORTRXA—-R0<qg<1iT&?
Zg e B EN TR RTa> 7 FETEE G,
WZDOWT, ZOBHEI T ETFH T PIFLALH
TELRWZ R L, & IZ, BRI & T8
I <G, On¥z5Z2, $20% G,/T ¥ G,
ERCDOWTAERARME (OFM) 2+
WZ ezl

¥/, 2=V T Y NLVEOER R OERAZRR
ZOWTORZE KK iz 4 dBRY DK
MR, HERZOEHBGM IR & bITHK L., &
EEZIECHE TN L DEEZRL
720 EBHIIZT VYV ILEIZOWT® Baum-Connes
TRHOBELUONVWTHELE Lz, & I torsion-
free 72 Haagerup WEZ A TH O 3-8 4 7L
VA4 2+ DEEI12E Baum-Connes T DL
RTH2~v=1¢ XENh2WEELMmIT b
o7z,

L3 LBk e LT, CYEROB L IZR S
BNATFTAMCONTEEE L, CYRD /L
LEALIIR O RWA FTTINANEL T T ATHN
. HEIRNC «PAICR 2 2 2R Lz, BT,
Chalmers University of Technology / University
of Gothenburg @ Eusebio Gardella K & [EFT)&
@ Hannes Thiel [K¥ OIFHAKZICE D CHRED
FRA T T ILVORHEUT I 2157,

I am interested in quantum symmetries and K-
theoretic aspects of operator algebras.

It turns out that there are not so many dis-
crete quantum groups I' in the operator alge-
braic realization of g-deformation of a complex
semisimple Lie group G, for 0 < ¢ < 1, and
that the quotient G, /T" does not admit the ana-
logue of G¢-invariant finite measure. Also, such
I' < G, are classified.

In joint work with Yuki Arano at Nagoya Uni-
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versity and Yosuke Kubota at Kyoto Univer-
sity, the equivariant KK-theory for actions of
unitary tensor categories is constructed and
shown to have several expected properties, in-
cluding universality. Moreover, the analogue of
the Baum—Connes conjecture is considered. In
particular, it is shown that 3-cocycle twists of
torsion-free groups with the Haagerup property
satisfy the analogue of the so-called property
of v =1, a strengthening of the Baum—Connes
conjecture.

Apart from the things above, ideals in C*-

algebras are also studied. It is shown that

prime ideals in C*-algebras are always *-closed
even when they are not norm-closed. More-
over, in joint work with Eusebio Gardella and

Hannes Thiel at Chalmers University of Tech-

nology and University of Gothenburg, equiv-

ariant characterizations of semiprime ideals are
obtained.

B. FE&E

1. K. Kitamura: “Induced coactions along a
homomorphism of locally compact quan-
tum groups”, J. Funct. Anal. 282 (2022),
no.12, 109462.

. K. Kitamura : “Partial Pontryagin dual-
ity for actions of quantum groups on C*-
algebras”, J. Operator Theory, to ap-
pear.

. K. Kitamura : “Discrete quantum sub-
groups of complex semisimple quantum
groups”, Int. Math. Res. Not. (2023),
rnad117, published online.

. Y. Arano, Y. Kub-
ota . “Tensor category equivariant KK-
theory”, preprint, arXiv:2305.07255.

. E. Gardella, K. Kitamura, H. Thiel :
“Semiprime
preprint, arXiv:2311.17480.

. K. Kitamura : “Discrete quantum sub-

K. Kitamura,

ideals in C*-algebras”,



groups of quantum doubles”, 18 1 3f~
(2023), WHEREE.

C. MEaFE«

1. Partial Pontryagin duality for actions of

quantum groups on C*-algebras, Func-

tional Analysis Seminar, University of

Oxford, 3E, 2023 % 1 A.

. Partial Pontryagin duality for actions of
quantum groups on C*-algebras, Analy-
sis Seminar, University of Glasgow, J[E
202342 A.

. Tensor category equivariant KK-theory,
Japan-Netherlands Joint Seminar: Index
Theory and Operator Algebras in Topo-
logical Physics, &> 54 >, 2023 £ 3 H.

. Discrete quantum subgroups of complex
semisimple quantum groups, Quantum
groups and interactions, University of
Glasgow, J2[EH, 2023 4 5 H.

. Around homogeneous spaces of complex
semisimple quantum groups, iTHEMS
Math Seminar, 3%, 2023 £ 6 H.

. Around homogeneous spaces of complex
semisimple quantum groups, TEFIZER
I —, WAEURY, 2023 £ 6 H.

. Discrete quantum subgroups of complex
semisimple quantum groups, FAREH %
Bt 30—, BHERYE, 2023 4F 6 H

. Discrete quantum subgroups of complex
semisimple quantum groups, & T RN
IF—, BEERE, 2023 6 H.

. Semiprime ideals in C*-algebras, 1EFH 3

A fEHREGRITTEER R, TUNKREE, 2023 4
11 H.

Semiprime ideals in C*-algebras, {EF 3

B 42 OMFME, 5T, 2024 £ 1 H.

10.

K
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BEF %F— (HARAKO Shuichi)

A. WHFEREE

YTV T4 v ZER%E B0 H B OIS
BOT, YTV 774 v TR EEN S FED
TCBEET 2 &5 BTV —RBb Dk
BN TnD, TOLI %Y —REUI> > 7
V2T 4w 2oV —REE P, associative
case {ag},y, Lie case {l;},, commutative case
{cgtg D 3 DDRINH D %, Kontsevich 1FZ
ZhOLEIZBEBWT, V-REFEnY -7
7 7EERDRER Y —FHIHIEL TS Z E &2/R
L7z. 72& 21, commutative case {cg}, (ZA]
7 7ERITHIG L TWa, 2 b DRI
V-—REMEBS XU YL o740 v 7RELEW
TRV A MRS IFAERIC X 5 REUY
FHHY, VA MBIEDED of, I, cf DFE
0y —FNRRETENL ag, lg, ¢g DFRERS —
BBIREEIN D,
CINETOMET ¢f OFERI—HD 2 KLUT
DHBITE LT 3 RD—HITIZOWTIFPE L TW
%, REETES YT VLIT 49 7W5 ) —RE
Cg DERDS YT VI T 4y JARERERY —
B2 BERDOAZE BRSOV RER Y —HHh oM
T2 zildlz, Ty ZDRDITAHRT S
THEEDFER Y —FHIOWV T, KITHHISENT
WBERDHFICONWTaAryEa—RTnr 7 A
ZHWTHN, Z20—HrEHETE X,

For certain algebras with symplectic actions,
the series of Lie algebras of derivations which
fix an element called a symplectic element are
known. Such Lie algebras are called symplectic
derivation Lie algebras, consisting of associa-
tive case {a4}q, Lie case {l;},, and commuta-
tive case {cy}y. Kontsevich showed that each
case of the Lie algebra homology group corre-
sponds to a homology group of a graph com-
plex. For example, commutative case {cg}4 cor-
responds to the commutative graph complex.
These series are graded by nonnegative integers
compatible with the Lie algebra structure and
symplectic actions. If the homology group of

+ I+
9’ %97

mined, then so are the homology group of a4,

positive weight parts a and c; are deter-



lg, cq.

I have determined the second homology group
of ¢, and partially the third homology group.
This year, I tried to construct the symplectic in-
variant homology class of higher degree out of
homology classes of lower degree which are not
necessarily invariant. Moreover, I researched
the lower degree parts of the homology group of
the commutative graph complex whose dimen-

sion is known. We used the computer program

and calculated them partially.
B. R&Riw X
1. S. Harako : “On characteristic classes of
Q-manifolds”, HHAE L (2020).
. S. Harako :

group of the commutative case of Kontse-

“The second homology

vich’s symplectic derivation Lie algebra”,
preprint, arXiv:2006.06064 (2020).

. S. Harako
Manifolds and Their Modular Classes”,
preprint, arXiv:2206.05709 (2022).

. S. Harako : “Manifolds Graded by an Ar-
bitrary Abelian Group”, B KZEE L5
X (2023).

“Almost Commutative

C. HBEFER
L.

Computation of the symplectic deriva-

tion Lie algebra via classical representa-

tion theory, The 17th East Asian Con-

ference on Geometric Topology, * > 7 4

v, 20224 1 A

. An application of almost commutative
algebras to graded manifolds, HAL K%
B F— A7 42,2022F7TH

. Orientable p-Q-manifolds and their mod-
ular classes, hRB Y — kit IF— F
o4, 2022 410 A

. Computational results for the symplectic
derivation Lie algebras, HASE2 2022
FEERFREIRER, JLHEERE, 2022 4F
10 H

. The modular class using the Schouten

bracket on a p-manifold, Poisson 3% &

Z DL, WAEERIRY, 2022 4 12 H
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. Graded Manifolds Whose Functions Are
Almost Commutative, The 18th FEast
Asian Conference on Geometric Topol-
ogy, A> 74,2023 F2H

. p-commutative algebras and their ap-
plication to graded manifolds, Mapping
class groups and Quantum topology, 3
JREZEMSUb R =L K557 - RLE T
Rsfbt > & — 2023 43 A

. The modular class of an orientable p-Q-
manifold, HAREY 2 2023 FEFER, HH
K2, 2023 4 3 A

. Graded manifolds with rho-commutative
functions, % 30 BRI HEF &Mt I F—,
K, 2023 47 A

10. p-ZHEEOEOH 2 Q akEny —HHD
WAL 70 E PR -2 BRI T LR
RL7K%¥, 2023 F 8 A

G. %H
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=% & (MIYAKE Nobuhito)

A, WFZEMEE

AAEEX, MFEBY R TR T B &AM
FHREHFBEATH %, Canham-Helfrich FIIL
BIE 0 B ECIRIC N § 2 BMERGA L7 v 3 ) X A
WS 2% ET- /2. BMEELEM 7 VI Y
Areld, DE2REFERXDOMBD level set %
FH T AT 22 1 78 & 75 R 2K o0 Sl BUE 22 Al 5
27 NIYVALTHS. LRLOTNVIYV L%
W1 THEME L 7z Bence-Merriman—Osher (1992)
T, BAERXE BV TS lER O LU#E %
ML TWwi, Fx ok, BAREROR
DO IHIEHE RIS ERXZH WS 2T
Canham-Helfrich BILBIE O L2-AEHRICN 3
B BURRE 7 V2) RLEER LD TH
5. 1, RIFFEHNAEE Ishii-Kohsaka—Miyake—
Sakakibara (arXiv:2311.13155) & LT arXiv IZ
TRRLTVS.

In this year, we studied the threshold-type al-
gorithm to the gradient flow of the Canham—



Helfrich functional, which is a geometric evo-
lution equation classified as the fourth or-
der parabolic equation. Here, threshold-type
algorithm is an algorithm which constructs
an approximate solution of a geometric evo-
lution equation by using level sets of solu-
tions of an evolution equation. In Bence—
Merriman—Osher (1992), this algorithm ini-
tially introduced to construct an approximate
solution of the mean curvature flow by using
the heat equation. In our study, we intro-
duced the threshold-type algorithm to the gra-
dient flow of the Canham-Helfrich functional
by using a linear fourth order parabolic equa-
tion instead of the heat equation. This study
was posted on arXiv as Ishii-Kohsaka—Miyake—

Sakakibara (arXiv:2311.13155).
B. F#£G
1. N. Miyake:

initial data on the sign of solutions to

“Effect of decay rates of

Cauchy problems of polyharmonic heat
equations”, Math. Ann. 387 (2023), 265—
289.

2. N. Miyake and S. Okabe: “Asymptotic
behavior of solutions for a fourth order
parabolic equation with gradient nonlin-
earity via the Galerkin method”, Geo-
metric properties for parabolic and ellip-
tic PDEs, 247-271, Springer INAAM Ser.
47, Springer, Cham, 2021.

3. H.-Ch. Grunau, N. Miyake, and S. Ok-
abe: “Positivity of solutions to the

Cauchy problem for linear and semilinear
biharmonic heat equations”, Adv. Non-
linear Anal. 10 (2021), 353-370.

. K. Ishige, N. Miyake, and S. Okabe:
“Blowup for a fourth-order parabolic
equation with gradient nonlinearity”,
STAM J. Math. Anal. 52 (2020), 927—
953.

5. G. Allaire, L. Cavallina, N. Miyake, T.

Oka, and T. Yachimura: “The homoge-
nization method for topology optimiza-

tion of structures: old and new”, Inter-
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discip. Inform. Sci. 25 (2019), 75-146.

C. HEEFER

1.

. Threshold-type

Threshold-type algorithm for gradient
flows of Willmore-type functionals, #{%
LK OMEWIFS, HEK¥, 2023 4F
12 H.

. Canham-Helfrich %3 E5 £ D &) B 37 12 6t

FTABMEALAM 7 LY R AIZONWT,
2 A FICHBE RS, BIRARE, 2023
12 A.

approximation algo-
rithm for gradient flows of Willmore-
type energy functionals, Workshop on
Nonlinear Partial Differential Equations
— China-Japan Joint Project for Young
Mathematicians 2023 —, R K% (HE),
2023 4 11 A.

. Effect of decay rates of initial data on

the sign of solutions to Cauchy problems
of some higher order parabolic equations,
The 13th AIMS Conference on Dynam-
ical Systems, Differential Equations and
Applications, / =2 w74 FK¥% (7
XU H), 2023 5 H.

. Eventual global positivity of solutions to

Cauchy problems of some higher order
parabolic equations, &% T IZ & 2 IEFR
FEREDHTRER, HERE, 2023 48 3 A.

. Eventual global positivity of solutions to

Cauchy problems of polyharmonic heat
equations, The 24th Northeastern Sym-
posium on Mathematical Analysis, Bt
K, 2023 4F 2 H.

. Effect of decay rates of initial data on

the sign of solutions to Cauchy problems
of some higher order parabolic equations,
NTU-Tokyo Joint Conference 2022, #* >
F4,20224F 12 A.

. Effect of decay rates of initial data on

the sign of solutions to Cauchy problems
of some higher order parabolic equations,
55 183 [EIMRIRENT £ I ) —, HEHERLK
%, 2022 FF 11 H.
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T, 't 200 QEFH, HRUEER
K2, 2022 4E 11 H.
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FE #EAX (MURAKAMI Kota)
A TSR

FERTHRRE DT 2 IEEREIA, RELD 725 R%K
ZRER T2 B DR TREEY O iz, Weyl % braid
B, BTELREEoRERICEHAHAEDYE
MRS R E T 5. A O T IERHR
BORBEMCEROT 2 2 & TREGRN A0S
HIZHAGDEMRMNBRREOU 252 5. Hicz
DR T 2 W T A S DRI 7R D AR
OWEEREGRE W THERST 2 Z 2 THAEIHE
fRe gD 5 Z L ICHIRDY D 5.

EEFAEMZZ 7 () T 2 8REB LS
Gelfand-Ponomarev {2 & D & A X7z mi5 1%
B mEh 2 IERTHREL, GeiB-Leclerc-Schroer
B & ¢f Hernandez-Leclerc & & 2 Xt Fr LA gE—
f%{t. Cartan f75NCXT 3 2 Z DHLER (— MR (LATSH
B ORBIERZIHZENRICL TV, AT
HB L CET affine RO B RXITERIOWFLIC
BOWTHYI BRI ¢-161572 5 07z 3 BEER
X, HIREOBERICBT 2 RBEEBRAROB S, 5
bR ENG. ZOBEDIS, KTV v UfJ&E
iz D 7 AR D28 2 B BIR AT E AR &
D IR TTDIEFT B B, DO FRXITHE
LT (BRE®D Cartan TS 2) —fk
LS RBUSER I NS . DR R Tk
LRSS ABUI B R RES T 2R BoOEEEZ S 5
BT EMBEEEZ 2 Z e TE S, —Lais
ERBORBGROMIE D & BN 2 BY) 72 RS =
7= 5 OMHE % BT affine REDO KRB 5 0%
Bz o D7z 3 HUER 2 I, Grothendieck
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BRICHN 2 FIRESE 2 & o A& DRI B
SUMHAICHERLED S Z e 2 HIEs LR Z1T -
TW3.

2023 FFEIC B B FHKRH X, HERERE LTI,
AR RS O BOFE AT E FE AT O Tk FH 3 I & D He[R]
MFRIc B 2@ “Deformed Cartan matrices
and generalized preprojective algebras IT gen-
eral type” 7% Math. Z. 25 HRE Nz, Z DHf
T, LRl o— AL O REAH T 26
I DG E D & —fRDGE IR L, EEYHO
RIC BV THN 2 —(k Cartan 175 D EE
% (%% Cartan 17%51) % #FEICH1) % Euler-
Poincare X7 V) > 72 HWTHERTZ 22T, &
J& Cartan 175 OEUEAT 2 H 2 RIGMIZBT 5
KRBT ZINERCB S 2 MEE ISR S 5 Z & Tilk
% L7z, ANEICBIT2 20 0EHRY 3
FT—B LRI BV TUT- 1.

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 introduced
by Gelfand-Ponomarev, and a generalization
of preprojective algebras (generalized prepro-
jective algebras) introduced by Geif-Leclerc-
Schroer and Hernandez-Leclerc. The general-
ized preprojective algebra is an associative alge-
bra given by a quiver with relations associated
with a symmetrizable genearalized Cartan ma-
trix and its symmetrizer. One can interpret the
generalized preprojective algebra of finite type

as a quotient algebra of certain infinite dimen-



sional algebra given by a quiver with potential
introduced in a categorical study of cluster al-
gebras by Derksen-Weyman-Zelevinsky. In the
representation theory of quantum affine alge-
bra, the g-characters of suitable finite dimen-
sional representations satisfy certain functorial
relations. They are studied also from the view-
point of exchange relations in the cluster the-
ory. From this point of view, they introduced
these quiver algebras. By this interpretation,
the generalized preprojective algebra has a nat-
ural grading structure, and one can consider
graded modules over the generalized preprojec-
tive algebras. He studies connections between
properties of certain graded modules over the
preprojective algebra and those of representa-
tions of the quantum affine algebra, which con-
tain numerical or combinatorial aspects of the
Grothendieck ring such as a cluster structure.
In fiscal year 2023, the paper titled “Deformed
Cartan matrices and generalized preprojective
algebras II general type” resulting from a joint
work with Ryo Fujita from Kyoto University
(RIMS), was published in Math. Z.. In this
joint study, we extended the aforementioned
grading structures from finite types to gen-
eral types, and interpreted certain several pa-
rameters deformation of the generalized Cartan
matrix (deformed Cartan matrix) as a graded
Euiler-Poincareé pairing between some graded
modules over the generalized preprojective al-
gebra. In particular, we proved several un-
known purely numerical properties of the de-
formed Cartan matrix by using this represen-
tation theoretic interpretation. He gave 2 talks
about this joint study in a seminar and a con-

ference.
B. &KX
1. R. Fujita and K. Murakami : “Deformed
Cartan matrices and generalized prepro-
jective algebras II general type”, Math.
Z. 305(4) (2023).
2. R. Fujita and K. Murakami : “ Deformed

Cartan Matrices and Generalized Pre-
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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. HEA¥ER

1. Deformed Cartan matrices and general-

ized preprojective algebras, Algebraic Lie

Theory and Representation Theory 2023,

HUR TR 2023 4E 5 H.

. Categorifications of deformed Cartan
matrices, HEHA T EREELIF— (¥
F4),2023F 4 H.

. Categorifications of deformed sym-
metrizable generalized Cartan matrices,
Advances in Cluster Algebras 2023 ([
PR+ > 54>, 20234 3 A,

. Categorifications of deformed sym-
metrizable generalized Cartan matrices,
The 8th KTGU Mathematics Workshop
for Young Researchers (EE=#: HA),
FHECRFRAHE, 2023 F 1 H.

. Deformed symmetrizable generalized

Cartan matrices and generalized pre-

projective algebras, Séminaire d’algebre

et de géométrie, Université de Caen
Normandie (7 7 > &), 2023 % 1 A.

. Combinatorics from representation the-
ory of generalized preprojective algebras,
Representation theory and geometry of
loop spaces (EFE=#: 7 7 > R), Labo-
ratoire de Mathématiques d’Orsay (7 2
Y A), 2023 1 H.

. Deformed Cartan matrices and general-
ized preprojective algebras, &Biam & D
JEA 70T BT % sl R, HUE RSO R
WrFFFERR, 2022 4E 7 H.

. Combinatorics on generalized preprojec-



tive algebras, Clusters, quivers and ge-
ometry (4> 74 ), 2022 4F 4 A.

. Deformed Cartan matrices and gener-
alized preprojective algebras, Preprojec-
tive Algebras and Calabi-Yau Algebras
(ERREk: A > 74 ), 2022 4 3 AH.

10. Koszulity for preprojective algebras and

zigzag algebras, Koszul winter school, X

BRI KRB LI A T4 >, 2022 4F 2

H.

WL —4@ (YAMADA Kazuki)

A. TR

SEEIZEIICY Yy RENTE Hyodo—-Kato &
CZDIBHIZOVWTIHEZITo72. VT v F
fENTHY Hyodo—Kato HiGm & 1%, p BT 22/ D
Hyodo-Kato 2xEB2 Y —¥ de Rham akEn
V%t T2HmTHD, TOHREE R 5E
&% Hyodo-Kato B ¥ FEA.

HyodoKato 2 REn ¥ —DREETH 2 1 408E
OR7 A Y 7V RZADEEREGEIZIE Hyodo-
Kato B2 FBICZ 5 Z & LRI DS T
Do TWie, SHEEOMATIIZDO kL L
T, Frobenius #i& % £ OXBERINKR 7 4 Y 7 1
2 Z WK LT Hyodo-Kato B FIANC 72 5
g ol @RIEGL E OKMN L FiE
THEL ZMEGBIORT 4 Y 7V ZAZADE I
Frobenius f#i@ 2 o HfF XN 2 DT, ZOE
DFERICE D VP v FENAT Hyodo-Kato M
DISHDHEHPABIKE KRR 572 TR D.

X BIZEART D Hyodo-Kato FlaH DI AT
TR B AT o 7o (RIS BRI EERIC canon-
ical log structure # A7z d D% Vi FRA
@ Witt 212 hollow log structure % A 72 %
D% WY e L, Y 2RIREKLEORPLENLA
F—Lr TR, Y O VEERT WO Eoxti
WNRT A Y 7V ZAZ VDR TEEZ KT 2 2
CHHRNTHZ. SEEOMETIE, Y O WO
E @ F-able X BGRINKT 4 Y 27 ) A XD
BRIEPSY OV EOMBOEBIGRT 4V 2V
ARV D T EAND canonical 72 RHETELEF
Isoct (Y/WO)F-able _y Tsocl(Y/VH) ZRERL L 7=
Z OBF DM E Y722 7 2 DIECRIR 7 A
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V7V AZNDOEIC AL LIEHIRT 2 2 &
WD, P EABOHBAREIE 2 Z 25
BOREL 2 5.

¥ 7z, p #E regulator DFLIRICEI T % Besser—de
Jeu DFEADISHZ B LT, RIEHOFL
EETNVEAWZ pERY e 7O BEICEFL
7o, BTEICHE L REROBHERET A EZERLL,
Log DGl p #ER Y v 7 OFHE % 0N
Bz, REEDGIEZHEFAZHED LI TETDH 5.

This year, I mainly researched rigid analytic
Hyodo—Kato theory and its application. The
rigid analytic Hyodo—Kato theory compares the
Hyodo-Kato cohomology and the de Rham co-
homology of p-adic analytic spaces, and its
comparison map is called the Hyodo—Kato map.
It had been proved in my previous research
that, if a log overconvergent isocrystal, which is
a coefficient sheaf of the Hyodo—Kato cohomol-
ogy, is unipotent, then the Hyodo—Kato map
is an isomorphism. As a generalization of, I
proved this year that the Hyodo—Kato map for
a log overconvergent isocrystal with a Frobe-
nius structure is an isomorphism. Many of
log overconvergent isocrystals produced by geo-
metric methods such as higher direct images are
expected to have a Frobenius structure, so this
result can be said to have greatly expanded the
range of applications of rigid analytic Hyodo—
Kato theory.

In addition, I conducted research toward the
Hyodo—Kato theory of fundamental groups.
Let V¥ be a mixed characteristic complete dis-
crete valuation ring equipped with the canoni-
cal log structure, W° be the ring of Witt vectors
of the residue field equipped with the hollow
log structure, and Y be a strictly semistable
log scheme over the residue field. The purpose
is to compare the categories of log overconver-
gent isocrystals on Y over V¥ and WO with
each other. This year, I constructed a canon-
ical functor Tsoc!(Y/W0)F-able _ Tsocl (Y/VH)

from the category of F-able log overconvergent



isocrystals on Y over WY to the category of log
overconvergent isocrystals on Y over VF, which
is exact and faithful. A future challenge will
be to develop it into a comparison of tannakian
fundamental groups, by generalizing or restrict-
ing the construction of the above functor to the
categories of log overconvergent isocrystals of
some appropriate classes.

I also started calculation of the p-adic poly-
logarithm of the multiplicative group using a
semistable model, with the aim of applying it
to Besser—de Jeu’s conjecture for the descrip-
tion of p-adic regulators. I devised a weak for-
mal model of the multiplicative group which is
useful for direct calculation, and partially pro-
ceeded calculation of the Log sheaf and the p-
adic polylogarithm. I plan to continue the cal-

culation next year.
B. &KX

1. K. Bannai, K. Hagihara, K. Yamada and

S. Yamamoto: “Canonical equivariant

cohomology classes generating zeta val-

ues of totally real fields”, Trans. Am.

Math. Soc. Series B 10 (2023), 613-635.

. K.Bannai, K. Hagihara, K. Yamada and

S. Yamamoto: “p-adic polylogarithms

and p-adic Hecke L-functions for totally

real fields”, J. Reine Angew. Math. 791

(2022) 53-87.
. V.Ertl and K.Yamada:

between rigid and crystalline syntomic

“Comparison

cohomology for strictly semistable log
schemes with boundary”, Rend. Semin.
Mat. 145 (2021) 213-291.

. K.Bannai, K. Hagihara, K. Yamada and
S. Yamamoto: “The Hodge realization of
the polylogarithm on the product of mul-
tiplicative groups”, Math. Z. 296 (2020)
1787-1817.

. K.Bannai, K.Hagihara, S.Kobayashi,

K. Yamada, S. Yamamoto and S. Yasuda:

“Category of mixed plectic Hodge struc-

tures”, Asian J. Math. 24, No.1 (2020)

31-76.
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C. MEFER
1.

Poincaré duality for p-adic Hodge co-

homology, p-adic cohomology and arith-

metic geometry 2022, HILK¥ERFF %

YRR (HA), 2022 4 11 H.

. p-adic Hodge cohomology with syntomic
coefficients, HARE 2 2021 FEFR, o+
o4, 202143 H.

. TREMARD Hecke L AR —F 2D
ARED Y —IZOWT, HF LT O
BT 7 E FREEE SRR 2021, 4> 2
4>, 2021 3 H.

. Rigid analytic Hyodo-Kato theory with
syntomic coefficients, B F RFAE Y 2
aXvAa k74>, 2020412 A.

. RRFEED p ERY v v p i Hecke L B
BizonT, RiaHESGwE I F—, A~
74>, 20204 11 A.

. Hyodo—Kato theory with syntomic coef-
ficients, % 19 [EMllG LN EHEBGRER, 4>
Z4>,20204E9 A.

SR - IO VU Py N TR,
PRI GR & 2 DA 2019, HLETRZERL
FEFEATIFZERT, 2019 4F 12 H.

L UYy NEEH - R p Ry a2
DWW, W ERRAREHRER, WAlE
FERZE T8, 2019 4E 7 H.

. Rigid Hyodo-Kato theory and p-adic

polylogarithms, Boston University/ Keio

University Workshop 2019 Number The-

ory, Boston University (7 X U 71), 2019

6 H.

VY FEEH - ISR OHT L WHERICD

W, BEREE I 5 —, EERARAH

TR, 2019 £ 6 A.

10.

H. B rooey 22—

From July 16th to 22nd, 2023, I invited Dr. Ju-
Feng Wu, a research fellow at the University of
Warwick, to have discussions about p-adic co-
homology theory. I, Dr. Wu and Prof. Shiho
held discussions toward the development of rel-
ative log rigid cohomology theory. We figured

out how such a cohomology theory should be



defined and devised some plans to prove the

finiteness of relative log rigid cohomology.

>37” b+;YIY (XIAO Dongyuan)
A. WFZEMEE

ARWIFETIE, KD 3 FE SRR D fE D B D i
MO HZFHLIFELEZBDTHS.

OF = AF +aF(1— F — C),
0C=AC+C(1-F—-C)+sH(F+ (),
OH =dAH +bH(1—-H - g(F +()),
F(0,2) = Fo(z), C(0,2) =0, H(0,z) = 1.

ZDETIVZ, FrasmERICW O DF/EL L
s CILAE U 72 B#ECHRDS, BT TS e
BRI D X S ITIRA 2 TV o 72 5 % FUF I i
A3 27012 E¥E O K. Aoki, M. Shida, N.
Shigesada 2% 1996 FICiRIB L 72 BIHET L TH
. TOETFTAIZBOVTIE, XD 3 DOEFZHE
ELTW5: Initial farmers(RHNCE# T MHD 72
#H); Converted farmers(FFHERSED & BHHIZER
M L 724 [H); Hunter-gatherers(FFIRER D HE
).

I B =20HEMH DKL t, HT x 2B 2 EK
HMEET»ZNLEN F(t,z), C(t,z), H(t,x) T
3. TODEFTIVT Initial farmers & Converted
farmers % XAl L TW 2B, BEREWNIFILIC
D, BBOIRH D 2, BITSUUR 23587200 T
%<, RIBOMBRBENC X 5 Td 26 S
HBHZLEZLNTVAENSLTHS.

BARTE U 7 s B 7z R DS KB (2 R BT IS
BoTWo kR ZHLART 2ETNLVLTHEDT
f@ (F,C, H) O#IAfE (Fy, Co, Hp) 1 FXTHZ 5
nNd3rds.

H0,z)=1, C(0,z)=0,
F(0,2) = Fo(z) 20 (Fo #0),

X

T THHIRE RO R X, RRDIREE
W1 TH2ESWERILLTH 20T, #IHIKRE
Hy = 11%, ORI B W TRIFEREE R A3 2214
ERERZ EDTWEIEEELTWS. —FF
WIHHE Fy oBBa> 7 b ThHs Z i,
A TEMRODMBIR/EL TSI ZRL
TW5. Bite 3 2 £ REMIC Y AREE TIA
WoTWoZeh % EOETLZHWTHARIZON
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Aoki L5DMEHETH 2. ZhEBEMNENT
b, avy rvikBELOUHEN SHFE L
BHHEN (F,C) © TIIH DIRDS D EE %2 RE
TH2O0HETHZ MEDSFSNS. EilD X
5 IR EE - HAEHETREANTH U TI3E T %
DIRFLNE D % 53, fEDILE DIRH D T3 O fghi 12 B
FTAMRIRIFE A LRI TOWRWV., RIFFETIE,
FLTHES I 2L —Ya ViV TR IR
7o Aoki & DBIGERER D Z Y M & B 72 B I g
xRV TEERMICHERRL 7.

The beginning of agriculture during the New
Stone Age was one of the most significant
events in the history of human civilization,
drastically transforming our lifestyle from one
relying on hunting and gathering to one based
on systematic domestication of certain plants
and animals. In 1996, ecologists K. Aoki, M.
Shida and N. Shigesada proposed a mathemat-
ical model describing the spreading of farming
in early period.

This model is given in the form of a 3-species
reaction-diffusion system, whose unknowns are
the population densities of "Initial Farmers",
"Converted Farmers" and "Hunter-Gatherers".

We consider the following initial condition

H(0,2) =1, C(0,z2) =0,
F(0,2) = Fo(z) >0 (Fp #0),

where Fy(z) is a compactly supported continu-
ous function. The reason why we consider such
initial data is because our goal is to understand
how agriculture spread over a region that was
originally occupied by hunter-gatherers. Thus
our problem is to analyze the "spreading fronts"
of the farmer populations that start from local-
ized initial data.

By numerical simulations and some formal
linearization arguments, they concluded that
there are four different types of spreading be-
haviors depending on the parameter values.
Despite such intriguing observations, no math-
ematically rigorous studies have been made to
justify their claims. The main difficulty comes

from the fact that the comparison principle



does not hold for the entire system. In my re-
search, we give theoretical justification to all
of the four types of spreading behaviors ob-
served by Aoki et al.[1996]. Furthermore, we
show that a logarithmic phase drift of the front
position occurs as in the scalar KPP equation.
We also investigate the case where the motil-
ity of the hunter-gatherers is larger than that
of the farmers, which is not discussed in the
paper of Aoki et al.[1996].

B. FE#&GL
1. Dongyuan Xiao,

“Lotka-Volterra

system: the critical competition case”,

Matthieu Alfaro :

competition-diffusion

Communications in Partial Differential
Equations, DOI: 10.1080/03605302.
2023.2169936.
. Dongyuan Xiao, Chang-Hong Wu,
Maolin Zhou : “Sharp estimates for the
spreading speeds of the Lotka-Volterra
competition-diffusion  system: the
strong-weak type with pushed front”,
Journal de Mathematiques Pures et

Appliquees, 172, (2023), 236-264.

3. Dongyuan Xiao, Ryunosuke Mori :
“Spreading properties of a three-
component reaction-diffusion  model
for the population of farmers and

hunter-gatherers”, Annales de I’ Institut
Henri Poincare Analyse non lineaire, 38,
(2021), 911-951.

C. MvEFER
1. EEEWI42 ICIAM 2023 Tokyo, Min-

isymposia Reaction-Diffusion models in
Ecology and Evolution | ;Waseda Univer-
sity, 2023 ¢ 8 A.

- 18 15 A T,
tion seminar, Nankai University(China),
2022 4 10 H.

. A, partial differential equation

partial differential equa-

seminar, Universite de Lorraine(France),
2021 4 12 H.
AR, SR BTt I —, HEKRY,
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2021 £ 7 AH.

ko 7474 (TENG Wentao)
A. BIFEREE

Dunkl theory is a far-reaching generalization of
Fourier analysis about root system, in which
finite reflection groups play the role of orthogo-
nal group O(N), and (k, a)-generalized Fourier
analysis is a further far-reaching generaliza-
tion of Dunkl theory, where the parameter a
arises from the “interpolation' of two sly ac-
When a = 2, the (k,a)-generalized

Fourier analysis recedes to Dunkl theory. For

tions.

the two particular cases when ¢ =1 and a = 2
(the Dunkl case), the analytic structure will be
much richer because we have the radial formu-
las of the generalized translations. The case
when ¢ = 2 (Dunkl theory) was intensively
studied in the last twenty years, and the study
for case when a = 1 is still at its infancy. It
would be very prospective to focus on the two

particular cases.
B. FEKam X
1. W. Teng, Dunkl translations, Dunkl-
type BMO space and Riesz transforms
for the Dunkl transform on L°°, Funct
Anal Tts Appl 55 (2021), 304-315.

. W. Teng, Imaginary powers of (k,1)-
generalized harmonic oscillator, Com-
plex Anal. Oper. Theory 16, 89 (2022).

3. W. Teng, Hardy Inequalities for Frac-

(k, a)-Generalized

Oscillators, of Lie Theory,

32(4)(2022), 1007-1023.

tional Harmonic

Journal

C. HEgER
1. Hardy inequalities for (k,a)-generalized

fractional harmonic oscillator, Sympo-
sium on Representation Theory 2020,
2020 £ 11 A, Japan.

. Hardy inequalities for fractional (k,a)-
generalized harmonic oscillator II, Sym-

posium on Representation Theory 2021,



2021 £E 11 A, Japan.

. Dunkl translations, Dunkl-type BMO
space and Riesz transforms for Dunkl
transform on L°°, International Prague
seminar on function spaces, Prague, Thu
May 26 2022.

. Hardy inequalities for (k,a) -generalized
fractional harmonic oscillator, Recent
Advances in Analysis and Applications,
United Arab Emirates University, United
Arab Emirates, October 19, 2022.

. On the support of the (k, a) -generalized
translation operator, B <235 % 6 [0 (¥
ANt IF— (JUNKSF), 2 H20H (H).

. On the support of the (k, a)- generalized
translation operator, (Hokkaido Univer-
sity, Japan) The 19th Mathematics Con-
ference for Young Researchers, 2023 4 3

H.
G. %H
JSPS Fellowship (2023.04-2025.03)
JEES #5558 (185)(2022.06-2023.09)
KGU Int’l Students Scholarship (2020.09-
2023.09)

7A€ YUT7RATvS (ADAMO Maria
Stella)
A TFZEREE

My current research regards algebraic quantum
field theory with methods from operator alge-
bras, unitary representations of Lie groups, and
reflection positivity.

In collaboration with K.-H. Neeb and J.
Schober, we worked on a unifying perspective
for reflection positivity between the domains
of the unit disk, upper half-plane, and [-strip,
corresponding respectively to the groups of the
integers, the real line, and the §-circle group.
We investigated reflection positivity through
reflection positive functions, focussing our at-
tention on the case of the S-strip and thus of

the circle group Tg. In this case, reflection pos-
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itive functions on T holomorphically extend to
the S-strip and an explicit 1-1 correspondence
with continuous positive definite functions on
the real line, which verify the beta-KMS con-
dition, is presented. Such correspondence is
constructed using available integral representa-
tions of such functions by finite Borel measures.
Since continuous positive definite functions on
R that verify the KMS condition produce stan-
dard subspaces, we worked out a concrete ex-
ample of a standard subspace connecting to our
setting.

With L. Giorgetti and Y. Tanimoto, we worked
on constructing Wightman fields for 2D ex-
tensions of chiral nets on the circle with non-
pointed representation categories, but for the
moment, assuming complete rationality of the
chiral components.

With R. Correa da Silva, the research regarded
continuity for representable functionals on the
noncommutative L2-space in the trace case.

In collaboration with Y. Moriwaki and Y.
Tanimoto, we investigated how to verify the
Osterwalder—Schrader axioms (reflection posi-
tivity in particular) for n-point functions de-
fined through VOA.

B. FEKam X

1. M. S. Adamo, D. E. Archey, M. For-
ough, M. C. Georgescu, J. A Jeong, K.
R. Strung, M. G. Viola, C*-algebras as-
sociated to homeomorphisms twisted by
vector bundles over finite dimensional
spaces, Trans. Amer. Math. Soc. 377,
1597-1640, 2024.

. M. S. Adamo, L. Giorgetti, Y. Tanimoto,
Wightman fields for two-dimensional
conformal field theories with pointed rep-
resentation category, Commun. Math.
Phys. 404, 1231-1273, 2023.

. M. S. Adamo, K.-H. Neeb, J. Schober,
Reflection Hankel
operators—the multiplicity free case, J.
Funct. Anal. 283 2, 109493, 2022.

positivity  and



4. M. S. Adamo, On some applications of
representable functionals of a Banach
quasi *-algebra, In: Bastos, M.A., Cas-
tro, L., Karlovich, A.Y. (eds) Operator
Theory, Functional Analysis and Appli-
cations. Operator Theory: Advances
and Applications, vol 282. Birkhauser,
Cham, 2021.

. M. S. Adamo, About tensor products of
Hilbert quasi *-algebras and their repre-
sentability properties, Operator Theory
27 Conference Proceedings, 69-81, 2020.

. M. S. Adamo, M. Fragoulopoulou, Ten-
sor products of normed and Banach quasi
*_algebras. J. Math. Anal. Appl., vol.
490, no. 2, 124323, 2020.

7.M. S. Adamo and C. Trapani,
Unbounded derivations and *_
automorphisms groups of Banach

quasi *-algebras, Ann. Mat. Pura Appl.
(4), vol. 198, no. 5, 1711-1729, 2019.

C. MEaFER

1. Seminar at the “Kyoto Operator Alge-
bra Seminars”, The University of Tokyo
(Japan), 2023 4 11 A 28 H.

. Talk at the Mini-Workshop “Standard
Subspaces in Quantum Field Theory
and Representation Theory”, Mathema-
tisches Forschungsinstitut Oberwolfach

(Germany), 2023 410 H 29 H— 11 A 3

H
3. Seminar at the “Lie group semi-
nar”’, FAU Erlangen-Niirnberg (Ger-

many), 2023 4 7 H.

. Seminar at the “Operator Algebra Semi-
nars”, University of Rome “Tor Vergata”
(Ttaly), 2023 4£ 6 A 28 H.

. Seminar at the “Operator Algebra Semi-
nars”, The University of Tokyo (Japan),
202346 A 6 H.

. Contributed talk at “Women at the In-
tersection of Mathematics and Theoret-
ical Physics Meet in Okinawa”, Oki-
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nawa Institute of Science and Technology
(Japan), 2023 /£ 3 A 20 H— 24 H.

. Speaker at “Japan-Netherlands Joint

Seminar: Index Theory and Operator
Algebras in Topological Physics”, AIMR
Tohoku University (Japan), 2023 4 3 A
1H—3H.

. Seminar at the “Algebra in Analysis”,
Moscow State University (Russia - on-
line), 2022 4£ 11 A 18 H.

. Speaker at “Recent Developments in Op-
erator Algebras”, RIMS Kyoto Univer-
sity (Japan), 202249 A 5 H— 7 H.

10. Seminar at the Graduate School of Math-

Nagoya University (Japan),

2022 £ 8 A 23 H.

ematics,

F. Mo 5es — e 2
1. Member of the
tee for the Mini-Workshop “Standard

Organizing commit-

Subspaces in Quantum Field Theory
and Representation Theory”, held at
the Mathematisches Forschungsinstitut
Oberwolfach (Germany), 2023 4 10 A 29
H—11H3H
G. ZH
2023 % 7 H: Awarded a Humboldt Research
Fellowship for Postdocs for 24 months begin-
ning in May 2024 to conduct my research at

the FAU Erlangen-Niirnberg, under prof. Karl-

Hermann Neeb.

Tal— Y3¥7 (MULLER Joseph)
A. BHFEREE

My research revolves around Shimura varieties,
which are central objects of interest in num-
ber theory and arithmetic geometry. The coho-
mology of Shimura varieties is expected to play
a pivotal role in the Langlands program, as it
may entail a correspondence between automor-
phic representations and representations of cer-

tain Galois groups characterized by the under-



lying data. The construction of Shimura vari-
eties, and especially of integral models with rea-
sonably good geometric properties, is an intri-
cate problem but of major importance towards
When such a model
exists, the special fiber typically exhibits a very

arithmetic applications.

rich geometry, and many steps have been taken
to describe it through various means (Newton
or EKOR stratifications, foliations, etc.). I am
particularly interested in cases where a univer-
sal abelian variety exists on the Shimura va-
riety. Then, one may define the supersingu-
lar locus which consists of points over which
the abelian variety is supersingular. This sin-
gles out a closed subvariety whose geometry,
as it turns out, can be explicitely described in
a range of cases. When the underlying da-
tum is “fully Hodge-Newton decomposable”,
the supersingular locus is stratified by Deligne-
Lusztig varieties whose indicence relations are
described by a certain Bruhat-Tits building.
Cohomology of Deligne-Lusztig varieties is es-
sential in the context of representations of fi-
nite groups of Lie type, an independent the-
ory which has been developped throughout the
70’s and the 80’s.
ploiting results from Deligne-Lusztig theory to

My research aims at ex-

study the cohomology of the supersingular loci
of Shimura varieties as above. In two preprints,
I have obtained explicit results in the case of
the GU(1, n— 1) Shimura variety for low n over
an inert prime at hyperspecial level, and over
a ramified prime at level given by an auto-
dual lattice. The latter case is significantly
more difficult since the integral model and the
Deligne-Lusztig varieties involved have singu-
larities. Nonetheless, after blowing-up we have
semi-stable reduction, allowing us to manage
the nearby cycles and pursue explicit compu-
tations of the cohomology. In the future, I'd
like to investigate other cases involving different
groups, non-maximal parahoric levels and/or
Shimura varieties which are fully HN decom-

posable but not “of Coxeter type”, as opposed
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to the two examples above. This might hope-
fully lead to some conjecture describing the au-
tomorphic representations involved in the su-
persingular locus in general.
B. KL
1. J. Muller: “Cohomology of the Bruhat-
Tits strata in the unramified unitary
Rapoport-Zink space of signature (1,7 —
1)”, Nagoya Math. J. 250 (2023) 470-
497.

C. HEFER
1.

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.

. On the cohomology of the unramified
PEL unitary Rapoport-Zink space of
signature (1,7 — 1), RIMS Conference:
Algebraic Number Theory and Related
Topics 2022, Kyoto, Dec 2022.

. On the cohomology of the unramified
PEL unitary Rapoport-Zink space of sig-
nature (1,n — 1), MS Seminar - Kavli
IPMU, the University of Tokyo, Nov
2022.

. On the cohomology of the unramified
PEL unitary Rapoport-Zink space of sig-
nature (1,n—1), Number theory seminar,
Kyoto University, Oct 2022.

. On the cohomology of the unramified
PEL unitary Rapoport-Zink space of sig-
nature (1,n — 1), 21st Sendai-Hiroshima
Number Theory Workshop, Tohoku Uni-
versity, July 2022.

. Cohomology of the unramified PEL uni-
tary Rapoport-Zink space of signature
(I,n — 1), Number theory seminar, the
University of Tokyo, May 2022.

. Cohomologie des espaces de Rapoport-

Zink PEL unitaires non ramifiés de sig-

nature (1,m — 1) en niveau maximal,

Séminaire de Géométrie Arithmétique et



Motivique, Sorbonne Paris North Uni-
versity, France, Oct 2021.

Lw~RY X777~ (REPPEN Stefan)
A. TS

My work concerns the geometry of mod p
Shimura varieties, stacks of G-zips, and mod-
uli of G-torsors over smooth projective curves.
Joint with my coauthors, we showed that; (1)
for arbitrary reductive group schemes G over a
curve, the stack of semistable G-bundles admits
a projective good moduli space, (2) we gave an
upper bound for the dimension of essentially fi-
nite bundles, thus showing that they are not
dense, and (3) we showed that Ogus’ principle
for the Hasse invariant on mod p Calabi-Yau
varieties holds for large classes of Shimura va-

rieties and stacks of G-zips.

B. FEXKHX
1. S. Reppen : “On the Hasse invariant of
Hilbert modular varieties mod p" J. Al-
gebra. 633 (2023) 298-316.

1. A. Ghiasabadi, S. Reppen : “Essentially
finite G-torsors" Bull. Sci. Math 188

(2023).

C. MEaFEE
1.

On moduli of principal bundles under

non-connected reductive groups, Num-

ber Theory Seminar, The University of

Tokyo, June 2023.

. On moduli of principal bundles under
non-connected reductive groups, Alge-
braic Geometry Seminar, Saitama Uni-
versity, July 2023.

. On a principle of Ogus: the Hasse in-

variant’s order of vanishing and “Frobe-

nius and the Hodge filtration”, Alge-
braic Number Theory and Related Top-

ics 2023, RIMS, December 2023.
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Ab+bk—=O R
Alexander)
A. BIFEREE

This year my work has followed along the lines

7L YH Y4~ (STOKES

of the research theme “Extending the geomet-
ric theory of discrete Painlevé equations: singu-
larities, entropy and integrability” of my JSPS
Fellowship hosted by Ralph Willox, in particu-

lar with the following results.

o Together with Takafumi Mase, Ralph
Willox (the University of Tokyo) and
Basile Grammaticos (Université Paris-
Saclay and Université de Paris, France),
we completed a paper based on our
project of giving a geometric explana-
tion of the relationship between the alge-
braic entropy of birational mappings of
the plane and the evolution of parame-
ters required for their singularity struc-
ture to remain unchanged, under a suf-
ficiently general deautonomisation. This
gives a rigorous framework and justifica-
tion for the method of ‘full deautonomi-
sation by singularity confinement’ as an
integrability test for a large class of bi-
rational mappings of the plane, and also
shows that even for non-integrable map-
pings which possess spaces of initial con-
ditions, the surfaces forming these spaces

A

paper based on this, “Full deautonomisa-

have effective anticanonical divisors.

tion by singularity confinement as an in-
tegrability test”, has been submitted for
publication.

Together with Galina Filipuk (Univer-
sity of Warsaw, Poland) we continued
our study of Hamiltonian structures of
second-order systems of differential equa-
tions with the quasi-Painlevé property.
In addition to the paper based on work
began in the academic year 2022 on
global Hamiltonian structures of quasi-

Painlevé equations on their spaces of ini-



tial conditions being published, we also
showed that certain examples of quasi-
Painlevé equations require a more gen-
eral orbifold version of this in order for
them to possess a global Hamiltonian
structure on their spaces of initial con-
ditions. This is in parallel with the
case of Painlevé equations, in which the
first Painlevé equation requires the orb-
ifold formulation to construct its global
Hamiltonian structure, or alternatively
the use of weighted projective spaces

as in the work of H. Chiba.
based on the study of orbifold Hamilto-

A paper

nian structures of quasi-Painlevé equa-
tions has been accepted for publication
in the Journal of Dynamics and Differ-
ential Equations.

Together with John Gibbons (Imperial
College London, UK) and Alexander P.
Veselov (Loughborough University, UK)
we finished our project studying solu-
tions of a delay-differential analogue of
the first Painlevé equation. We con-
structed formal entire solutions of this
equation expressed in terms of polynomi-
als which share properties with the clas-
sical Bernoulli and Euler polynomials de-
spite being defined by a nonlinear recur-
rence of Catalan type, which we called
Bernoulli-Catalan polynomials. We also
described the singularity structure of this
delay-differential equation in terms of an
action of the affine Weyl group of type
Agl). Affine Weyl groups and their ex-
tensions are known to play a prominent
role in the theory of differential and dis-
crete Painlevé equations, but this is their
first appearance in the delay-differential
setting. We also showed that one of the
formal entire solutions we constructed
provides a generating function as con-
structed by D. Yang, D. Zagier and Y.

Zhang for the Masur-Veech volumes of a
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moduli space Q ,, of quadratic differen-
tials. Our results on Bernoulli-Catalan
polynomials then recover some of the
known results on Masur-Veech volumes,
including the Kontsevich formula for the
Masur-Veech volume of Qp,. A paper
based on this, “Delay Painlevé-I equa-
tion, associated polynomials and Masur-
Veech volumes”, has been submitted for
publication.

Together with Pieter Roffelsen (The Uni-
versity of Sydney, Australia), we ap-
plied the geometric theory of Painlevé
differential equations to a problem re-
lated to partial-rogue wave solutions of
the Sasa-Satsuma equation, which is a
nonlinear integrable partial differential
equation with applications in nonlin-
ear optics. Recently, B. Yang and J.
Yang constructed a family of solutions of
the Sasa-Satsuma equation and showed
that any of its members constitutes a
partial-rogue wave provided an associ-
ated polynomial, defined as a Wronskian
of Schur polynomials, has no real roots
or no imaginary roots. These polyno-
mials form a subfamily of the gener-
alised Okamoto polynomials, in terms of
which a hierarchy of rational solutions
of the fourth Painlevé equation are ex-
pressed. Roots of the polynomials corre-
spond to singularities of the rational so-
lutions. Using the geometric theory of
Painlevé equations we developed an al-
gorithmic procedure to derive the quali-
tative distribution of singularities of real
solutions of Painlevé equations on the
real line via the action of Backlund trans-
formations on the Sakai surfaces forming
their spaces of initial conditions, based
on the known distribution of singulari-
ties for some seed solution. This allowed

us to derive the exact number of real

and imaginary roots of the generalised



Okamoto polynomials, completing the
description of the family of partial-rogue
waves derived by B. Yang and J. Yang. A
paper based on this, “On real and imagi-
nary roots of generalised Okamoto poly-
nomials”, has been submitted for publi-
cation.

Together with Anton Dzhamay (Univer-
sity of Northern Colorado, USA, and
BIMSA, China) and Galina Filipuk (Uni-
versity of Warsaw, Poland), we have
studied examples of discrete systems
coming from the theory of orthogonal
polynomials which are identifiable as dis-
crete Painlevé equations, but which are
non generic in the sense that they have
less than the full parameter freedom for
their surface type in the Sakai classifi-
cation. We have shown that the non-
generic nature of these examples is re-
lated to the fact that on the Sakai sur-
faces forming their spaces of initial con-
ditions there exist nodal curves disjoint
from the components of the unique effec-
tive anticanonical divisor. This means
that they do not admit the full group of
symmetries for their surface type, and we
have determined the symmetry type in
each of these non-generic cases. I gave
two talks based on this work during this
academic year and a paper based on this

is in preparation.

B. F#&G

1. A. Stokes: “Singularity confinement in

delay-differential Painlevé equations”; J.
Phys. A: Math. Theor. 53 (2020) 435201
(31pp).

. A. Dzhamay, G. Filipuk and A. Stokes:
“Recurrence coefficients for discrete or-
thogonal polynomials with hypergeomet-
ric weight and discrete Painlevé equa-
tions”, J. Phys. A: Math. Theor. 53
(2020) 495201 (29pp).
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3.

10.

A. Dzhamay, G. Filipuk, A. Ligeza and
A. Stokes: “Hamiltonian structure for a
differential system from a modified La-
guerre weight via the geometry of the
modified third Painlevé equation”, Appl.
Math. Lett. 120 (2021) 107248 (7pp).

. A. Dzhamay, G. Filipuk and A. Stokes:

“On differential systems related to gen-
eralized Meixner and deformed Laguerre
orthogonal polynomials”, Integral Trans-
forms Spec. Funct. 32 (2021) 483-492.

. A. Dzhamay, G. Filipuk, A. Ligeza and

A. Stokes:

to the second Painlevé equation”; Pro-

“On Hamiltonians related

ceedings of the conference Contemporary
Mathematics in Kielce 2020, February
24-27 2021, (2021) 73-84

. A. Dzhamay, G. Filipuk and A. Stokes:

“Differential equations for the recurrence
coefficients of semi-classical orthogonal
polynomials and their relation to the
Painlevé equations via the geometric ap-
proach”, Stud. Appl. Math, 148 (2022),
no. 4, 1656-1702.

. G. Filipuk, A. Ligeza and A. Stokes:

“Relations between different Hamilto-
nian forms of the third Painlevé equa-
tion”, in Recent Trends in Formal and
Analytic Solutions of Diff. Equations,
Contemp. Math. 782, Amer. Math. Soc.,
Providence, RI, 2023.

. G. Filipuk and A. Stokes: “Takasaki’s

rational fourth Painlevé-Calogero sys-
tem and geometric regularisability of
algebro-Painlevé equations”, Nonlinear-
ity 36 (2023), no. 10, 5661-5697.

. G. Filipuk and A. Stokes: “On Hamilto-

nian structures of quasi-Painlevé equa-
tions”, J. Phys. A: Math. Theor. 56
(2023), no. 49, 495205 (37pp).

G. Filipuk and A. Stokes: “Orbifold
Hamiltonian structures of certain quasi-
Painlevé equations”, to appear in J. Dyn.
Differ. Equ.



C. MEaFER

1. Geometric regularization of a Hamilto-

nian system from a rational Calogero
potential related to Painlevé-IV, Spe-
cial Session on ‘Discrete Painlevé Equa-
tions and Related Topics’ the
Twelfth IMACS International Confer-

ence on Nonlinear

at

Evolution Equa-
tions and Wave Phenomena: Computa-
tion and Theory, University of Georgia,
Athens, GA, USA, 2022 5 3 H.

. Full deautonomisation by singularity
confinement as an integrability test for
birational mappings of the plane, % 19
B H A S HBF E R R R E S RS -
IS FIAE D RAFEER S OS, W ILERERE,
2023 4 3 H.

. A beginner’s guide to doing blow-ups on
Painlevé equations, JW# K KFBLER
FHF RO AT AR E L I S —,
2023 4 H.

. Full deautonomisation by singularity
confinement as an integrability test,
SIDE14.2 International Conference on
Symmetries and Integrability of Differ-
ence Equations, Faculty of Physics, Uni-
versity of Warsaw, Poland, 2023 4E 6 H.
. Full deautonomisation by singularity
confinement as an integrability test:
a geometric justification for birational
mappings of the plane, ISLAND VI: Du-
alities and Symmetries in Integrable Sys-
tems, Sabhal Mor Ostaig, Isle of Skye,
Scotland, 2023 % 6 H.

. Orthogonal polynomial ensembles and
discrete Painlevé equations on the Dél)
Sakai surface, Representation Theory,
Integrable Systems and Related Topics,
Satellite Conference of the First Interna-
tional Congress of Basic Science, Yanqi
Lake Beijing Institute of Mathemati-
cal Sciences and Applications (BIMSA),
China, 2023 £ 8 H.

7. Orthogonal polynomial ensembles and
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10.

discrete Painlevé on the

Dél) Sakai surface, 10th International

equations

Congress on Industrial and Applied

Mathematics, Minisymposium  on
‘Painlevé equations, Applications and
Related Topics’, Waseda

Japan, 2023 4F 8 H.

University,

. On the zeroes of generalised Okamoto

polynomials and singularity structure of
real solutions of Painlevé-IV, Seminar
of the TSVP Thematic Program ‘Ex-
act Asymptotics: From Fluid Dynamics
to Quantum Geometry’, Okinawa Insti-
tute of Science and Technology (OIST),
Japan, 2023 4£ 10 H.

. On the zeroes of generalised Okamoto

polynomials and singularity structure of
real solutions of Painlevé-1V, B 7EEEATIE
RRICEEN 72 & AIRA TR 20230, & IIRAL
KRa, 2023 #£10 A.

Roots of generalised Okamoto polyno-
mials and partial-rogue waves in the
Sasa-Satsuma equation, Nieliniowos¢ i
Geometria (Nonlinearity and Geometry)
Seminar, Faculty of Physics, University
of Warsaw, 2024 4£ 2 H.

F. NS — 2
1.

Co-organiser (with Anton Dzhamay, To-
moyuki Takenawa and Ralph Willox) of
the Minisymposium on ‘Painlevé Equa-
tions, Applications and Related Top-
ics’ at the 10th International Congress
on Industrial and Applied Mathematics,
2023 (ICIAM 2023) Waseda University,
Tokyo, Japan, 2023 £ 8 A



HEAZEE (Project Researchers)

A1 pEE] (IKEGAWA Takashi)
A. BFFEREE

o EFHEICK Z3RERFEAMERGER

4 v %2 = v ¥ v 7 % PBL
(Project/Problem  Based
D KD BELHBIC X 2 @ERAENMDE
BUCRES 2 5k 2 e L T %,
BERY FT—JTRNE -V OBIEE
TIL

Ry Y —2 b L@ELRy b
7 =27 DR FOE RIS 2B ETNE
L TWS, E5i2, @ty V=2
ZELTEOLND -V ORZEMT— &%
o 7ATE AN X — > OBFE TV ZWIFEL
TW3,

BT EER BT D E 5 LR

B, MG E. TV BRO X 5%
B> & DIERARREZ [F] b & 2 2 HE ITIE
e el T %,

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
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skills

I study the methodology to improve the
skills for writing technical documents
such as scientific papers and technical re-

ports and presentation.

B. ¥R
1. MJI] BER] R - (K5

By b —
JTDTy ¥y bR KILT 24 0—
FRIZOWT—& A &7 v MEIFEIEE
R & D R EWHE—", #R)I| TREKY:
o B B T4 47 (2023).

. T. Ikegawa . “Micro science and tech-

nology fields requiring mathematically
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] D CREAETHZ 80 v bR

XS 2 - R E RS Yy F =2 T
DTy BTy MEH—N—Z FIZE v b
MO MRETIHE—, MR TRKRY
BRoEHE B B4R 46 (2022) 7-15.

. T. Tkegawa : “Science and technology

fields and higher education institutions
with mathematically trained contribu-
Metadata analysis of IEEE pa-
pers”, 2021 IEEE Frontiers in Education
Conference (IEEE FIE 2021), Lincoln,
Nebraska, USA, October (2021) 1-9.

tors:

. T. Tkegawa : “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.

I BER] DXy =D EIRFA T B

WAy NI —2TOTy F 7y MER—
'y MO BMSANICHAE T 2 EIRR DS
G, MR TR RS RS B I



@ 45 (2021) 17-26.

Il RER, B FOK, I iz ¢
22 7 — &~ A4 = > 735, R 2017-
1133, FFEF 6877677 (2021).

I BER] R A Y b — 2B 5 H)
=4 1 — R XOBESIE, #H5E)
TARRED I B BT 224 44 (2020)
23-28.

. T.

on mean response time when message

Tkegawa : “Effect of payload size
segmentations occur: Case of burst
packet arrival”, the 12th EAI Interna-
tional Conference on Performance Eval-
uation Methodologies and Tools (VAL-
UETOOLS 2019), Palma de Mallorca,
Spain, March (2019) 7-14.

C. [IsEFER

A EEEFIRICE DL F v ) 7EIRSD

TRV YT I LT —7 HART2EHR

B S, 3B19, 2023 £ 9 AH.

- BOEAM D EBR L T W B BRI 5 5 iR
Mi— X OMEEFE 72 Y 7ETY
¥ 77— BHARTLZEEMAHEES, 3C05,
2022 £ 9 H.

LB M DEBR L TV B BRI 8

EEHEKE IEEE XD X &7 — &

fgh—, HARTYHEMRHEHS, 2C12,

202149 H.

FAPRNVENT VRT3 — A= 2 VK

BRI EHEEHEEL XY VT THA

DERE, BES R T e EZE) | 2021

f£1Hb5H (FBREEE)

BB T HAINIAT 4T BEL
NTARX Y MHIEANOBGH, HATYHE
WeikES, 3E07, 2020 £ 9 H.

CBUEDNEREZD | BEOMI— T
FEEDFZDIC—, HEREREGRER
FWESERL, 2019 4F 3 H (HAR4TH).

1.

F. MAZES — B2
1. 2023 IEEE Transactions on Network and
Service Management (IEEE TNSM) Re-

viewer.

2. 2023 IEEE Frontiers in Education Con-

167

ference (IEEE FIE 2023) TPC Reviewer.

. 2023 IEEE Wireless Communications
and Networking Conference (IEEE
WCNC 2023) TPC Member.

. 2022 IEEE Wireless Communications
and Networking Conference (IEEE
WCNC 2022) TPC Member.

. 2021 IEEE Wireless Communications
and Networking Conference (IEEE

WCNC 2021) TPC Member.

ke #F (ITAKURA Kyohei)
A, WFZEREE

2 R 721395 2 RO JF IHIEENIH 2 80 d B
Schrodinger 1 ZEITN S 2 HIG D IFFTERHIEIC
OWTHIERZRITWV, T L¥— E c R Z2HO&T
TR PSR LY 1 U 7 VB OIERTEI S %
T T, PRI X =K b > 0T/
FAUSEFFEICBY 2 E O+ 595/ aafiic
BHEIENFELRWZ e 2R L7z, HBIEHE S
IR =R EROBAERAREZ VTR I NS E
J& Schrodinger fEFIZEDEZRFEEE L L TEHR X
ns. @HEZOLEBIEHRL L TEEIRS L
TARRAEBRERZRSHV SN S D, R TIEF
TIABEIIE DO REN G U T i 7z e A TEAE 3 % i
ALTED, ZABKHFEOREE L >TND.

I studied resonance free domain for semiclassi-
cal Schrédinger operator with quadratic or sub-
quadratic repulsive potential, and show that for
any F € R the Schrodinger operator has no res-
onances in a certain neighborhood of E € C for
any sufficiently small semiclassical parameter
h > 0 under a virial-type non-trapping con-
dition. Resonance for Schrédinger operator is
defined as complex eigenvalue of complex dis-
torted Schrodinger operator. Usually, complex
dilation is used as a distortion. However I used
a new distortion which is not dilation and is
corresponding to the order of the repulsive po-
tential. The use of such a new distortion is a

novelty of this work.



B. #E&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 Schrédinger operators”,
Rev. Math. Phys. 33 (2021) 2150015.

. K. Ttakura: “Limiting absorption prin-
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.

. K. Itakura: “Rellich’s theorem for spher-

“Spectral theory for 1-body

ically symmetric repulsive Hamiltoni-
ans”, Math. Z. 291 (2019) 1435-1449.

C. HBHFER
L.

Resonance free domain for repulsive
Hamiltonians, A7 kL - 8EL A& >
YRI YL JLEHRYE 2024 F 1 H.

. Resonance free domain for repulsive
Hamiltonians and new distortion, ZEA
T X —, RS, 2023 4 12 .

. On resonances for repulsive Hamiltoni-
ans and a new distortion, M7 H R+t
I —, R, 2023 4 11 H.

. Resonances for repulsive Hamiltonians
with new distortion, 2nd Chile-Japan
Workshop on Mathematical Physics and
Partial Differential Equations, ¥ > 7 «
73T - FLKRY, 20239 H.

. On resonances for repulsive Hamiltoni-
ans, RIMS R #IE K NIRRT 79 8L
BHEACE T 2 FE0ERE, FHEREK
FRAEATISERT, 2023 425 H.

. BB & HEE) S 2 i BT O BEL
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Br, HFRBEEFE R (55 4 1)), AP i~
7, 2023 4 3 A.

. Strong radiation condition for Stark op-
erators, The 19th Linear and Nonlinear
Waves, KBRK, 2022 4 11 A.

. Strong radiation condition and station-
ary scattering theory for Stark operators,
TERRRE I F —, 5URE (A 24 >),
2022 6 H.

. Strong radiation condition and station-

ary scattering theory for Stark operators,

R TR SRR, A T4 >,

2022 £ 3 H.

H 5 FEHITB T S HELBR O EH T

R X B8, A o742 v—2vayS

RO & N, RIRKRY: (4> 2

4 ), 2020 4£ 12 H.

10.

EHER (GIGA Mi-Ho)

A. TR

FeRLIEFES R L Z0 W O D RE K
WZDOWTILFER DT 21T o 72
IEEHRRCHA AN T —BEITH 23D
D, BT 7y b eI FESREAHEES
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IR THERNICRDOT Z ek s. o s
7 AR MYNCERT 5 Z 21 X D& e iigoE i
ZHESL LT

—7. EERECBI27 7ty MHOBNS
RELHFOAR 2 3, 4 BoRRIEETEA T
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3 2 PIEME N U TR R TR O — BN Z R
L7.

F7-. BESEXOMO—EMIEHO % o AT
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S o iR RERIc X 2o = 2 J5H LT,
BIERIC D738 7 — R T HEHE R WL L Tz,

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.

B. FE&KGX

1. M.-H. Giga, Crystalline surface diffu-
sion flow for graph-like curves, Proc. of
Workshop: Surface, Bulk, and Geomet-
ric Partial Differential Equations (eds. C.
M. Elliott et al.), Overwolfach Reports,
16(2019), 194-197.

. 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-

K. Imamura,

diction of compound bioactivities us-
ing heat-diffusion equation", Patterns 1
(2020) 100140.

3. M.-H. Giga, Y. Giga, R. Kuroda and Y.
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Ochiai, Crystallilne flow starting from a
general polygon, Discrete and Continu-
ous Dynamical Systems, 42 (2022) 2027—
2051.

AN BT, HE b, #3R SRR, #IR E
B R BdEEDT X (HDE) €70
12 X BHEHRIRERSR AL Y — LV DBFE”,
BT AT BIZE (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(#3#): A basic
guide to uniquness problems for evolu-
tionary differntial equations, Birkhauser
(2023) pp.155+x.

C. HEEFER

1. Crystallline surface difusion flow for
graph-like curves, (Surface, bulk and ge-
ometric partial differential equations: in-
terfacial, stochastic, non-local and dis-
frete structionres (January 20-25, 2019),
Organized by Charles M. Elliott, Harald
Garcke and Ralf Kornhuber) Mathema-
tisches Forschungsinstitut Oberwolfach,
Germany, January 25, 2019.

. On crystalline surface diffusion flow for
graph-like curves, PDE Seminar series
(Seminar by NYU-ECNU Institute of
Mathematical Sciences at NYU Shang-
hai), Zhongbei
Campus, East China Normal University
Shanghai, April 23, 2019.

. Crystalline surface diffusion flow for

Geography Building,

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.



7tR EfE (GENRA Naoki)

A. WS

HIEGHER OB ERM LD —DOTH 2 THAMRE
Wi, WREEMEN 2 BERENFET . W
REIHTEGH RO BARME 2 S 223 5 k
THERHITH 5723 TIE#RL, 7774 Lie
RESEY 27 -7 VY VEOHE, X5ICIEE
FHAM2ZH Langlands 70275 A ¥ HEE LT
BD, REGECHED 2 X X F 8 ERICHE
O 2 EERKE ZH-oTWS. fADT W A%
DIFFECHNT VRS ERY — VBRI Y ==
ERETHZ. X7 —=V Z7ERHRIE W R
DHFLWEEREEEX 223, WREOHED
FEHARFETOFIICHNS Z e R TES. Rl
TlX Feigin-Semikhatov T 2 FEEN 2 W REL
OB DIEDFEHICHWTE Y, REGH~ICH
L7z h W RE DM FEBL & DBI#E 2T
W35,

W-algebras are an important family of ver-
tex algebras, which are mathematical models
of conformal field theory. The W-algebras not
only shed new light on the mathematical struc-
ture in conformal field theory but also related to
affine Lie algebras, modular tensor categories,
and quantum geometric Langlands programs so
that W-algebras will play an important role
to connect various representation theories with
each other. My main tool to study W-algebras
is screening operators, which give rise to new re-
alizations of W-algebras and is useful to prove
non-trivial isomorphisms between W-algebras.
In fact, I have recently applied screening op-
erators to prove Feigin-Semikhatov conjectures
(dualities between W-algebras) and to study
the representation theory of the W-algebras. I
also research the relationship between screen-
ing operators and geometric realizations of W-

algebras.
B. FEK
1. D. Adamovi¢, T. Creutzig and N. Genra:

“Relaxed and logarithmic modules of
sl3”, Math. Ann. (2023) Published on-
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line.

. T. Creutzig, N. Genra, S. Nakatsuka and
R. Sato: “Correspondences of categories
for subregular W-algebras and principal
Wh-superalgebras”, Comm. Math. Phys.
393 1 (2022) 1-60.

. T. Creutzig, N. Genra and S. Nakatsuka:
“Duality of subregular W-algebras and
principal W-superalgebras”, Adv. Math.
383 (2021) No.107685.

. D. Adamovié¢, T. Creutzig, N. Genra and
J. Yang: “The vertex algebras R® and
V@) Comm. Math. Phys. 383 2 (2021)
1207-1241.

. T. Creutzig, N. Genra, Y. Hikida and
T. Liu: “Correspondences among CFTs
with different W-algebra symmetry”,
Nucl. Phys. B 957 (2020) No.115104.

. N. Genra and T. Kuwabara:
generators of the subregular W-algebra
WHE=N (s, foup) and combinatorial de-
scription at critical level”, Lett. Math.
Phys. 110 (2020) 21-41.

“Strong

7. N. Genra: “Screening operators and
Parabolic inductions for Affine W-
algebras”, Adv. Math. 369 (2020)
No.107179.

C. MEEFEX
1. Reduction by stages on W-algebras, Ge-

ometric Representation Theory and W-
algebras workshop, International Centre
for Mathematical Sciences (ICMS) Edin-
burgh, 22 v b7 ¥ K, 2023 4E 8 H.

. Reduction by stages on W-algebras,

Algebra Conference in
the Philippines, Belmont Hotel Mactan
Cebu, 74U ¥, 2023 F 8 H.

. Reduction by stages on W-algebras,
Representation Theory XVIII,
University Centre Dubrovnik, 7 1 7 5
7, 2023 46 H.

. Reduction by stages on W-algebras, Ver-

International

Inter-

tex algebra, Hopf algebra and related



topics, Shanghai Jiao Tong University,
FRE, 202346 H.

. Reduction by stages on W-algebras,
Representation theory and geometry of
loop spaces, Laboratoire de Mathéma-
tiques d’Orsay, 7 7 > X, 2023 £ 1 A.

. On twisted Zhu algebras, Conference in
finite groups and vertex algebras dedi-
cated to Masahiko Miyamoto on the oc-
casion of his 70th birthday, Academia
Sinica, A5, 2022 4 12 H.

. Feigin-Semikhatov duality, Representa-
tion Theory XVII, Inter-University Cen-
tre Dubrovnik, 7 @ 7 57, 2022 4 10 A.

. Feigin-Semikhatov X#EicoWT, HAR
BeE R 2022 FEMFRE DRI Kol
(REEE) |, ALBERY:, 202249 H.

. Feigin-Semikhatov duality, Conference

on Vertex Algebras and Representation

Theory, Centre International de Rencon-

tres Mathématiques (CIRM), 75 >~ X,

2022 46 H.

Dualities of W-algebras and Feigin-

2022 AMS

Spring Western Virtual Sectional Meet-

10.

Semikhatov conjectures,
ing Special Session on Some Modern De-
velopments in the Theory of Vertex Al-
gebras, University of Denver (> J A
VEAME) | 7RV A, 202245 H.

Fi# 5% (CHIBA Yuki)

A TR

18 6 i IR E ORI TR OBUERT R 21T 5
B, ARERETIEZ L 058, Hilz2MIE Tk
BLUTEHEEZT> TV, 2Ok =, FHEEPME
DIEPDEFIC X - Tk, TTORMEL TR 5/
BORZRDTLEDS ZeddH 5. Kz, MO
YIal—yaYETEIZHVSLNRS reduced-
FSI €7D & 57, BFREMITHETIAOMITH
BENSMECOVTIER IV EREPIRLETH 5.
ZZTVWAHEEBAREICX > TET 580D
D, HEOHMBEIIS U EEATFHEORREL £
DM EATORED D 5. 1SR OB
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BERGEMFR BRI U, BRI BR
BRIE, FMEBESIEIC DG time-stepping %% i
RAUL7AF—LZ2RRL, AT ETo 7.
T2, RBROBMEE TNV TH S Aw-Rascle £
TRk A RIGERICEH L, BRoRESZD
EBRICOWTHERZ{To T2,

If solving PDEs numerically in a smooth do-
main, we should consider polyhedral approxi-
mations of the domain. In this case, facile ap-
proximation of the problem may cause wrong
numerical solution. In particular, we need
more attention when solving the problem in-
cluding tangential derivative like reduced FSI
model. Since the domain may change with
time, it is necessary to propose a numerical
method and its analysis according to the real
problem. I consider the heat equation with
dynamic boundary condition in a smooth do-
main. I apply finite element method in space-
discritization and DG time-stepping method for
time-discritization and get error estimate.

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.
B. FE&K#X
1. Y. Chiba and N. Saito:“Weak discrete
maximum principle and L*> analysis of
the DG method for the Poisson equa-
tion on a polygonal domain”, Jpn. J. Ind.
Appl. Math. 36 (2019) 809-834.

. THEIKE“EV OERZ W RN
RIDPRFENT K B ATHE BN RBOBRIE”, B
A RERTZE L % — (2019) LMSR 2019-
14.

. Y. Chiba and T. Miyaji and T.
Ogawa:“Computing Morse decomposi-
tion of ODEs via Runge-Kutta method”,
JSIAM 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.



C. MEaFER

1. #5272 K O Robin &M Z2HD
Poisson 77 203 2 A Galerkin
%, HARBUER 2019 FEER, B TEKR
EREILF v 2082, 2019 4E 3 H.

. Nitsche’s method and discontinuous
Galerkin method for Poisson equation
with Robin boundary condition in a
smooth domain, International Congress
on Industrial and Applied Mathematics
2019, AXA >, 2019 FE 7 A.

. —f&{t Robin 55t S0 5 5 i
Galerkin 7%, HAJGHEME S 2019 £
FR HE KRG F v %2, 20194 9
H.

e Lo TR T 51 T
U v REIRERE Galerkin %, RIMS H:[Hf
%8 FERE T R A S EREM E LT o
fEfEtTeE, SRR AR AT 25 AT, 2019
11 A.

. Runge-Kutta %12 & % Morse 53 f# D3 1L
R OMERE, HARRHEFEYERE 17 [T
FERHEEHER, T4 >, 2021 43
H.

. Runge-- Kutta 12 & % ODE @ Morse
IREDELETE, IS 7Ly Y a~v
3 —2021, AT 4, 2021 4F 12 A.

. 18 S 272 fEI | D Robin 5 5E R
$ % Nitsche 7%, HARFER 2023 FEK
Fea T RR, ALK, 2023 9 H

= R0/ =8 AL N B S L S A
DG time-stepping %, HARICHEEHEER
917 IR R E SRR R, RMAKIME
HRF, 2024 % 3 A

K
i

. BARICHBH A 25 SCE (JSIAM Letters
HFY) 2022 R
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F>14Fav (CHEN Weichung)
A. WHFEREE

I studied minimal log discrepancies of gener-
alized pairs. Generalized pairs appear in C.
Birkar’s proof of the Borisov-Alexeev-Borisov
conjecture as an important tool. The conjec-
ture says that Fano varieties with a fixed di-
mension and a fixed positive lower bounded of
their minimal log discrepancies form a bounded
family. Roughly speaking, generalized pairs are
a generalization of usual log pairs such that the
generalized boundaries are not required to be
divisors on the base varieties but allowed to be
relatively nef divisors on birational models over
the base varieties. This generalization makes
it possible for us to construct new generalized
pairs on adjunctions with subvarieties to reduce
the dimensions of boundedness problems and
play induction, which is not well-defined under
the setting of usual pairs. It is shown by Birkar
that a family of bounded generalized pairs de-
scend to birational models in a fixed bounded
family. On the other hand, my joint paper with
Y. Gongyo and Y. Nakamura shows that mini-
mal log discrepancies of generalized pairs with
coefficients of boundaries and Cartier indexes in
a fixed finite set are in a discrete set. Combin-
ing these results, I showed the ascending chain
condition for minimal log discrepancies holds
for fixed bounded families of generalized pairs.
Applying Birkar-Borisov-Alexeev-Borisov the-
orem, I showed that minimal log discrepan-
cies of generalized pairs holds for generalized
weakly-Fano pairs. I also showed that the as-
cending chain condition e-log canonical thresh-
olds holds for every non-negative real number e.
As a corollary, for any non-negative real num-
ber €, bounded e-log canonical compliments can
be constructed for e-log canonical generalized
pairs in a bounded family with coefficient of
boundaries in any fixed set satisfying the de-
scending chain condition. In particular, such

bounded complements can be constructed for



generalized e-log canonical weakly-Fano pairs
with fixed dimension. This generalized the re-
sult, where usual pairs was considered, in my
joint paper with Gongyo and Nakamura.
B. KL

1. W. Chen, G. Di Cerbo, J. Han, C.
Jiang, R. Svaldi : “ Birational bounded-
ness of rationally connected Calabi-Yau
3-folds”, Advances in Mathematics 378
(2021).
W. Chen: “Boundedness of Weak Fano
Pairs with Alpha-Invariants and Vol-
umes Bounded Below”, Publ. Res. Inst.
Math. Sci. 56 (2020) 539-559.
3. W. Chen, Y. Gongyo, Y. Nakamura:

“On generalized minimal log discrep-

2.

ancy”, J. Math. Soc. Japan Advance
Publication, 76 (2024) 393 —-449.

C. MEEFER
1. Constructing Strong (e,m,T)-
Complements for e-lc Fano Pairs,

Mini Workshop in birational geome-
try, Imperial College London (United
Kingdom), January 2020.

. Bounded Complements For e-lc General-
ized Fano Pairs, Kinosaki Algebraic Ge-
ometry Symposium 2020, Online, Octo-
ber 2020.

. Bounded Complements for ¢ — lc gen-
eralized Fano Pairs, Iskovskikh Seminar,
Steklov Mathematical Institute (Russia),
March, 2021.

. Ascending Chain Condition for Minimal
Log Discrepancies for Bounded General-
ized Pairs, NCTS Seminar in Algebraic
Geometry, National Center for Theoret-

ical Sciences (Taiwan), January 2024.

f&H# B (TSUTSUI Yuki)

A. TFFERREE
ROERMET —<E Fr I RA¥ETH S
FHC, BRRO SR 77 4 VEMAR trE D

173

NERRR EOERHRIZHF % Riemann-Roch O
EHOFLLY 2 DI5HZ HFITHZE L TW» 5.
Gathmann-Kerber i2&k 2 a7 F taobEhL
ph#R_E D EHRH D Riemann—Roch OEED + 1
S % VN S= IR J= DDA/ N N = R D P2
RIS —fAL s 2 Z e SRR D DTH 5. FAdd
N FE THFFE L Tz Riemann—Roch OEHD
$HLX, Strominger-Yau-Zaslow FHD 7 £ 7
TIEDSLBDTH D, Hidke 3R a 27 S o—
FTHb. ZO77v—FF ar 7 hbtut
ANERIK FOBERRRZ KRBT 208 C KT
12t LT Floer akEm Y —#D Euler D
BEEZL, AU LT b r AL Chern FHIZ
FBHRAEEZZ2 VW DDTHSE. ZNET
DIFEE EAR O FRDOEAL L Z DFERAD
HUDHRGFEETH o 72,
SEETHR LN FRERIX, fidid Riemann—
Roch OEHEOHEMO FROMAE DR & MR
7R —HERL L, 2% Delzant HifE%
TS, ay 7 b buALHEOEEITRL K
e THB. ZOMAEDERDO FHEIE, a8
b hREANERE X EORIIL1I DO aY
HNERDZREE D 25 X EHERMNEICH S &
MBS X\ D OfiAH) Euler & Riemann-
Roch 8 RR(X; D) ®—H 3222 THT2
bDTH5. £z, ZOFHRIEEINTIANZFIR

DHEN 72 BAAGI Z RS 2 DI SO,

My main research theme is tropical geome-
try. In particular, I'm focusing on the study
of analogs of the Riemann—Roch theorem for
line bundles on integral affine manifolds with
singularities and tropical manifolds, as well as
their applications.

The tropical analog of the Riemann—Roch theo-
rem for line bundles on compact tropical curves
by Gathmann—Kerber is difficult to generalize
to higher-dimensional compact tropical mani-
folds. The analogy of the Riemann—Roch the-
orem that I have been studying is based on
the ideas of the Strominger—Yau—Zaslow con-
jecture, which is a different approach from the
aforementioned. This approach is defining an

analog of the Euler characteristic of the Floer



cohomology for permissible C'*°-divisors repre-
senting line bundles on compact tropical man-
ifolds, and providing an explicit formula using
tropical Chern classes. The central focus of my
previous research has been on the formulation
and proof of the aforementioned mathematical
statement.

The main result in this year is that I ob-
tained a partial formulation of a combinato-
rial analog of the aforementioned analog of the
Riemann—Roch theorem, and I proved it for
compact tropical surfaces admitting a Delzant
face structure. This combinatorial version of
the conjecture suggests that when a tropical
submanifold D of codimension 1 is in moder-
ate position on a compact tropical manifold X,
the topological Euler characteristic of its com-
plement X \ D and the Riemann—-Roch number
RR(X; D) coincide. Additionally, this conjec-
ture is also useful to construct positive concrete

examples for the initial statement proposed.
B. FEKam X
1. Y. Tsutsui : “Graded modules associated
with permissible C'°°-divisors on tropical
manifolds”, HEFREBERR AR E A
W (2023)

C. HEEFESE
1.

Radiance obstructions of tropical Kum-

mer surfaces, Young Researchers’ Work-

shop on Non-Archimedean and Tropical

Geometry, Regensburg, KA >, 2019 4 7

H

. Radiance obstructions of tropical Kum-
mer surfaces and their quotients, EE{%
BB~ — 27— 2019, FBH, 2019
F8H

. BB P aEANZRRRCE T 2 BT RO

2 EURE F4E ba KMy -2

Ta vy 7 WEHENIRY, 2022 4 2 A

On graded modules associated with line

bundles on tropical curves and inte-

gral affine manifolds, Young Researchers’

Conference on Non-Archimedean and
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Tropical Geometry, Regensburg, F A/,
2022 £ 8 A

. Graded modules associated with permis-
sible C'*°-divisors on tropical manifolds,
Workshop on Mirror symmetry and Re-
lated Topics, Kyoto 2023, F#L A2, 2023
F12 A

. The Riemann—Roch number of tropical
curves in moderate position on tropical
surfaces, 55 6 [@ b @ ¥ LKA — 27 >
a v 7, KRR, 2024 4 3 H

hE &5F (NAKAJIMA Sachiko)
A. BHFEREE

2022 I E, FENRBATRYZ LB X,
R e SR OB TOMEZ ML TV 5.
—77, 2023 FEFE X b 2 T EER e e, v
N7 22 —=FE (YB) MR AR
By oz EANRTVWS (ki H, 2022) . W
HHEBIZ, Zd 3DConsistency & b YB % iifi
7T ZebhroTEY, ZhsiX 105 Fr 2
5 Fy, Hy 6 Hy WZiniahs. 22T, YB
SPNTHERFRIE 723 Hx OFTFIIE A2, W
EHEBRDOITHIIEA A, WA B BARAIRAL R
FRIZFOM MM, R oMuhAEEh.
303 Fy O#EYIZATHIRD H G YB ZiifiZz 3 Z
R BUER RIS X DRERR L, JIUNKR¥OBIHFZ
BIRIZVL O DOAREEOHEA I ZhERL
Jo. =77, R OREERRZ £ 572 b
BAITH, RO Z I b e b
BT 2 NEHEBRD 3D —~EMH»s tn il
YB il e N g, —Hed® i3 YB,
WEEEAG G |, MAZHERFR] (FER) 2w
5 3 DM, Mo EES 2 BREDH 2 2
EPTFREIN, ZREIH L VWEODO YB BT
MEGFAIERRET2FER2 DIk 2 BEbhs.
A DRFZECTIEFVE L O ST A I F— LT
WBEEEBR e HICHY THFEe B 0¥k
Fit, TICHEREZBEEZNANOFEES L BXR
DIKKEDEE B, s BEROWE OB
BRSNS K MEMEEZ TR 272, HHT
X, Bortit, HaoREonsil, Mo TR
KOAH(L2 ¥ 2 L FEFRICTITo TV 5.



As a continued project from 2022FY, I do inter-
disciplinary research on math and some other
fields, Additionally, from
2023FY, with Professor Makiko Sasada, we are

especially music.

researching on the relationships among Yang-
Baxter equations(YB), Independent Preserving
Property, and Quadrirational maps from the
Quadri-

rational maps are proved to satisfy YB, for they

geometric viewpoints (Sasada, 2022).

have 3D consistency. These are classified into
10 types, called F; to Fy, H;y to Hy. Now,
What is

the matrix version of Hyx which satisfies YB,

the questions like the below arise.

or Independent Preserving Properties? What
is the matrix version of quadrirational maps,
and why do quadrirational maps has Indepen-
dent Preserving Properties? So, we computed
some cases of YB of Fy-like matrix version,
and Professor Tomoyuki Shirai finally proved
this with some discovery of the hidden invari-
On the other hand, if we take the dis-

crete limit of those geometry: Tropical Geome-

ants.

try, as long as this satisfies some basic axiom, it
is easily conjectured that quadrirational maps
in tropical geometry would satisfy the tropical
YB. These seemingly different 3 worlds, YB,
quadrirational maps in geometry, and Indepen-
dent Preserving Properties in probability, could
be somehow deeply linked. This may let us dis-
cover new YB maps or Independent Preserving
Properties in various spaces.

In the former research, with Professor Tomo-
hiro Tachi,
as the interdisciplinary program linking liberal
The targeted

I had the seminar "math x music",

arts and mathematical sciences.
students of College of Arts and Sciences, and
of Ochanomizu University did various superb
integrated research and creations. I myself am
continueing the joint research on the visualiza-
tion of sounds and music, especially the color
of tones, auralization of some differential equa-

tions.
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B. FE#

HE X B, R EERA, EKE, (LHE
3 oL TR 75 e —iEEiRE
FHEi D STEAM {Lic k287 x —<w > R
A b —/NER TR ) &R B T 25858 -
7ur 7 IV IHNEEEADRR—) , X
R=Y% 7 3 —< VAW, 14 (2022) 45
- -H9.

. J. Akiyama, K. Matsunaga, and S. Naka-

1.

jima. ” Mobius Flowers”, Thai Journal
of Mathematics. 21(2023) 1081-- 1098.
CHEEBET R, EAE. TRUCEM
L7 — brtE L H STEAM &
B BHFE & FEERIREE -ABRAY - FERAY - Al

W7 U D STEAM k-1 HABEH
BHYER BAHE, 105(2023).
4. HEXBHF. [STEAM B DOER) 55
S ALAE, 185(2021) Fith, B TR
C. MEEHR
1. 12757 =282 RKR— VI

v —,v] , RIMS HFE#F%
Bty 7 v v =27 e Z20RMRNBERHA
BT BISE), A 54 >, 8 A, 2021 4.

. "The Mobius Love-Fate Fortune Telling
Conundrum", TJCDCG 202041, On-
line(Thailand), Sep. 2021.

. ISTEAM ft & = BUFDRIEM & 555D

AIREME ), TR RSB E M AR, &

vo4v,11 B, 2021 4.

” Possibilities of Global STEAM creative

network - toward World Expo", KK/

FLZ7 Y ITRERY: E OEBEA S v R

v 24, Online, Sep. 2021.

. "Possibilities of CoCreative STEAM
Ecosystem in the 21st century", WCCE
2022, |REERR Y, Aug., 2022.

. TSociety 5.0 OEINZ M AT EE 2B
TOEE LE) , HAWR A RWEHE
ZER REHtyYay, A4, 9 A,
2022 4F.

R oD ORYy | HRKYR, 7
B o {l D 7= 0 D XERTE, WA KR, 6 A,
2023 4.

Sa2ab—Yav
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1. XHEBEE I - Ee B (B
FHIFZ e H12) (BEEFIRATHZIE, £
K, 7R IR, 2024 4E 2-3 A).
HSNRZEY — b 2
1 TS v F R4 b~FheBF~) >V —
R B (R RE R BB A ST R

EH) .
2. KIOI STEAM LAB % v T2
(202346 A) .

3. EBEEA Y > ¥y 7 IMO2023 HAKRS
thf (20234E 7 H) .

4. BHBAK YRR LHEHSIBOLERMAS
(2023 4 10 A) .

#il B (YOKOYAMA Satoshi)
A. WS

YR LN EER L HS 2R TR K
W2, 1) MERA A T —, HERFEZ - A =T R
FHERX 2) 220 2 RIS TR oY
BIRICBE T 5 MR RCIERO 12 FITE L T
Wd,

I study stochastic partial differential equations
describing physical phenomena, in particular,
1) stochastic Euler and Navier-Stokes equa-
tions 2) stochastic reaction-diffusion equations
for physical phenomena such as fluctuations at
the interface separating two phases.

B. FEKGX

1. F. Flandoli and S. Yokoyama : “The ef-
fect of transport noise on interface for-
mulation”, to appear in Results in Math-
ematics.

. S. Yokoyama : “A stochastically per-
turbed mean curvature flow by colored
noise”, J. Theoret. Probab. 34 (2021)
214-240.

. T. Funaki and S. Yokoyama : “Sharp in-
terface limit for stochastically perturbed

mass conserving Allen-Cahn equation”,
Ann. Probab. 47 (2019) 560-612.
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YIZNZXU7TL (MARRA Pasquale)
A. W7

My research is focused on the theoretical con-
densed matter physics, in particular topo-
logical superconductivity in mesoscopic sys-
tems, Thouless quantum pumps in cold atoms,
and the various generalizations of the Harper-
Hofstadter model. Although I work on differ-
ent physical systems (e.g., quantum nanowires,
cold atomic gases), the unifying concept is the
study of topological phases induced by inhomo-
geneous fields. My main scientific contributions
in the last year were focussed on two main top-
ics

(I) Hofstadter model and the relativistic Toda
lattice — The Hofstadter model and the rela-
tivistic Toda lattice are two seemingly disparate
systems with profound implications in con-
densed matter physics and high-energy physics,
respectively. Recently, a remarkable spectral
relationship between these models has been
discovered, shedding light on their underlying
connections and paving the way for new in-
sights into both fields. The Hofstadter model,
renowned for its ability to describe phenom-
ena such as the quantum Hall effect and An-
derson localization, exhibits fractal behavior in
the quantum realm. On the other hand, the
relativistic Toda lattice has garnered attention
in complex nonlinear dynamics and its asso-
ciation with supersymmetric Yang-Mills the-
ories and topological string theories in high-
energy physics. The discovered spectral rela-
tionship between the Hofstadter model and the
relativistic Toda lattice hints at a deeper con-
nection, possibly linked to the Langlands du-
ality of quantum groups. Employing similar-
ity transformations compatible with the quan-
tum group structure, we derived a formula to
parametrize the energy spectrum of the Hofs-
tadter model using elementary symmetric poly-
nomials and Chebyshev polynomials. The con-
vergence of these seemingly disparate models

underscores the profound interplay between dif-



ferent branches of physics. This spectral rela-
tionship not only enriches our understanding
of both systems but also opens avenues for fur-
ther exploration, potentially leading to break-
throughs in condensed matter physics and high-
energy physics.

(IT) Emergence of Majorana Zero Modes in In-
homogeneous Superconducting Systems — Ma-
jorana zero modes are promising candidates for
applications in topological quantum computing
and the exploration of exotic quantum phases.
These modes are localized at the vortex cores
of two-dimensional topological superconductors
or at the ends of one-dimensional topological
superconductors. In our work, we propose an
alternative platform: two-dimensional topolog-
ical superconductors with inhomogeneous su-
perconductivity. In these systems, Majorana
modes localize at the ends of topologically non-
trivial one-dimensional stripes induced by spa-
tial variations of the order parameter phase
in a two-dimensional topological superconduc-
tor. Intriguingly, in certain regimes, these Ma-
jorana modes exhibit hybridization, resulting
in a single highly nonlocal state spanning spa-
tially separated points. Remarkably, this state
maintains exactly zero energy at finite sys-
tem sizes and demonstrates emergent quantum-
mechanical supersymmetry. Furthermore, we
provided detailed descriptions of braiding and
fusion protocols pertinent to the Majorana
modes localized in the proposed inhomogeneous
superconducting system. These protocols lay
the foundation for harnessing the topological
properties of Majorana zero modes for quan-
tum information processing tasks. Moreover,
we explore the versatility of our proposal by
suggesting possible experimental setups. These
setups hold the promise of realizing Yang-Lee
anyons and potentially facilitating the explo-
ration of the Sachdev-Ye-Kitaev model, thus
extending the scope of investigations into ex-
otic quantum phenomena. The emergence of

Majorana zero modes in inhomogeneous super-
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conducting systems offers a novel platform for
studying topological properties and advancing
the field of quantum computing. By elucidat-
ing the mechanisms underlying the localization
and behavior of these modes, we pave the way
for future experimental exploration and poten-
tial breakthroughs in quantum information pro-
cessing and fundamental physics.
B. FEXKHX
1. Hofstadter-Toda
and quantum groups,
Proietti, X. Sheng,
arXiv:2312.14242 (2023)

. Majorana

spectral duality
P. Marra, V.
arXiv preprint
modes in striped two-
dimensional inhomogeneous topological
superconductors, P. Marra, D. Inotani,
T. Mizushima, M. Nitta arXiv preprint
arXiv:2312.08439 (2023)
. Majorana nanowires topological
quantum P.
J. Appl. Phys. 132, 231101 (2022)

. One-dimensional Majorana Goldstinos

for

computation, Marra,

and extended supersymmetry in quan-
tum wires, P. Marra, D. Inotani, M.
Nitta, Comm. Phys. 5, 149 (2022)

. Dispersive one-dimensional Majorana
modes with emergent supersymmetry in
one-dimensional proximitized supercon-
ductors via spatially-modulated poten-
tials and magnetic fields, P. Marra, D.
Inotani, M. Nitta, Phys. Rev. B 105,
214525 (2022)

. Majorana/Andreev crossover and the
fate of the topological phase transition
in inhomogeneous nanowires, P. Marra,
A. Nigro, J. Phys.: Condens. Matter 34
124001 (2022)

. Competition and interplay between
topology and quasi-periodic disorder in
Thouless pumping of ultracold atoms,
S. Nakajima, N. Takei, K. Sakuma, Y.
Kuno, P. Marra, Y. Takahashi, Na-
ture Physics 17, 844 — 849 (2021)

. Topologically quantized

current in



10.

. Topologically

quasiperiodic  Thouless pumps, P.
Marra, M. Nitta, Phys. Rev. Research 2,
042035(R) (2020)

nontrivial Andreev
bound states, P. Marra, M. Nitta,
Phys. Rev. B 100, 220502(R) (2019)
Degeneracy lifting of Majorana bound
states due to electron-phonon interac-
tions, P. P. Aseev, P. Marra, P. Stano,
J. Klinovaja, D. Loss, Phys. Rev. B 99,
205435 (2019)

C. HEFER
1.

Topological superconductivity and Ma-
jorana modes in the presence of inhomo-
geneous fields, Max Planck Institute for
the Physics of Complex Systems, Dres-
den, Germany, 9 May 2023

. Controlling Majorana modes via Fulde-

Ferrell-Larkin-Ovchinnikov  phases in
topological superconductors and super-
fluids, JPS Autumn meeting, Sendai,
Japan, 17 September 2023
Unifying the theoretical description
of Andreev, Majorana, quasi-Majorana
bound states, DPG Spring Meeting,

Dresden, Germany, 29 March 2023

. Towards a unifying description of An-

dreev, Majorana, quasi-Majorana, and
Shockley states, APS March Meeting
(online), USA, 20 March 2023

. Partial supersymmetry breaking and

dispersive Majorana modes in quan-
tum nanowires, YIPQS Novel Quantum
States in Condensed Matter workshop
(NQS2022), Yukawa Institute for Theo-
retical Physics, Kyoto University, Japan,
10 November 2022

. One-dimensional Majorana Goldstinos

and partial supersymmetry breaking in
quantum wires: From Majorana pumps
to braiding, at the 29th International
Conference on Low Temperature Physics
(LT29), Sapporo, Japan, 23 August 2022
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10.

. Topologically

. Topologically

and at the International Conference on
Ultralow Temperature Physics (ULT),
Otaru, Japan, 27 August 2022

. Partial supersymmetry breaking and

Majorana modes in quantum nanowires,
workshop "Inhomogeneous superconduc-
tivity and superfluidity", Tokyo Institute
of Technology, Tokyo, Japan, 28 Septem-
ber 2022

Extended quantum-mechanical super-
symmetry in Majorana nanowires, APS
March Meeting 2022, Chicago, USA, 14
March 2022

nontrivial phases in-
fields in
“The-

oretical studies of topological phases of

duced by

one-dimension, YITP workshop

inhomogeneous

matter” , Yukawa Institute for Theoret-
ical Physics, Kyoto University, Japan,
18 October 2021

nontrivial Andreev
bound states, one-dimensional Majo-
rana fermions, and supersymmetry in
quantum wires, CMD29 online series,
“Bound

hybrid superconductor nanostructures” ,

mini-colloquium states in
online meeting, 29 June 2021
Topologically nontrivial Andreev bound
states, CMD2020GEFES, Madrid,
Spain, 1 September 2020
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e E 2t A BE S % 27 2 2 & — 8z Al
THRL, FRED I 5 22 —REUTOWTHRILT
52 &R, ERLHBEHNRINTOHRN
R EHEICOVWTHHEBEERZRES L LTV
%, ZASIHILKRZOLEEK C ST ERHK
DR ICHE D {, By the representation of

the earthquake theorem with cluster algebras
of surface type, we show this theorem for clus-
ter algebras of finite type. We will prove the
earthquaket theorem for marked surfaces not
having been proved. This is done with Tsukasa
Ishibashi and Shunsuke Kano.
B. #E&KX
1. T. Asaka, T. Ishibashi and S. Kano:
"Earthquake theorem for cluster algebras
of finite type", arXiv:2212.09942.
. T. Asaka, "The

twist in terms of the cross ratio",
arXiv:2212.09942.

Fenchel-Nielsen

C. HEHFER
1.

Earthquake theorem of cluster algebras

of fintie type, The 17th East Asian Con-

ference on Geometric Topology, * > 7 4

¥, 202241 H.

. 7R R MBZTY, RALKF&A]
£ 3 —, ALK, 2022 F 2 A.

. Earthquake maps and cluster algebras,

HABER, HERY, 2022 4E 3 A

Earthquake theorem and cluster alge-

bras, HHEYHEt I F—, FE K, 2022

6 H.

. Earthquake theorem for cluster algebras
of finite type, % 56 BIEHGERY ~— & 3
F—, BRKE, 2022 F 9 H.

. Earthquake theorem for cluster algebras

of finite type, HARE¥ =, JLifFE K%,
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20229 H.

BB 7 T 2 & — B, RICRZEEREE

HEL I F—, RIORH, 2022 4 12 H.

. Some calculations of an earthquake map
in the cross ratio coordinates and the
earthquake theorem of cluster algebras
of finite type, PR u Y — kit I F—,
BHURY, 2023 4 1 H.

. Earthquake theorem and Cluster alge-
bras, V —~ v - TEGEGR, 4> T4
>, 2023 2 AH.

10. Some calculations about earthquake

maps in the cross ratio coordinates, Ad-

vances in Cluster Algebras 2023, + > 2

4>, 2023 4 3 H.

Earthquake theorem and Cluster alge-

bras, UV —~ > HZ B 3 % {7 HH 3] 27,

FHURY, 2023 4 8 H.

HEEHYE 7 7 22 -8, % 64 [\ K

LE RN £ I F—, BALKR, 2023 4

12 H.

11.

12.

158 3% (SATO Ken)
A. R

REZ R D Chow BEDO—f{k.x LT, Bloch i
KD EX Chow B WD b OBERI N, @R
Chow BHIREN Y £ Z L EF — 7 OWMFLOH]
RO HHEBELMETH Y, RECRT - BEmics T
B DTFRLELDONWTWBH, RRITH 2
P EDBGEDHEEIZ X Dhro TR,
WEARRE © AMEE, K3 i ko (2,1) %4 F0
X Chow BHZDWT, A4 7% BRI HERL
T5ZrT, @R Chow BEOIEDRE D Z > 7
D FHi %2 15 7.

BRI, #i 2. BV T, HBHifRoER
WATBES % Kummer B 2> 572 5 D _ETEMK
NCIED RS A 2 L/ L, BRr o®FETH
X 1. T, #@iX 2. THEONEYAL 7 LEIR
LTV 2T, XDZLOBTFRER K3 i
HED 1T, IEFENIRT 14 7 1o BiRkplE 5 2



7o. BT, MRHMR TS 5 PO 4 BEHE
Lo n s K3 Mmoo LTy, wiEiie
WC, JEGRIYIRY A ZVERERT 5 LT E
Tetzd, BUERXHETTH 5.

Bloch defined the higher Chow groups for al-
gebraic varieties, which are generalizations of
the classical Chow groups. The higher Chow
groups are important objects from the view-
point of researches on algebraic cycles and mo-
tives, and are related to many important con-
jectures of algebraic geometry and number the-
ory. However, their structures are still myste-
rious when codimension is greater than 1.
This year and last year, I obtained a rank esti-
mate for the indecomposable part of the higher
Chow group of type (2,1) for K3 surfaces, by
constructing higher Chow cycles explicitly.
More specifically, in the paper 2, I constructed
indecomposable cycles on a family of Kum-
mer surfaces associated with products of ellip-
tic curves, and in the paper 1, by degenerat-
ing those cycles, Ma and I gave examples of in-
decomposable cycles on many lattice polarized
families of K3 surfaces. Furthermore, I con-
structed indecomposable cycles on a family of
K3 surfaces which are the quadruple coverings
of the plane branching along quartics, by using
bitangents of the quartics. The paper of this

result is in preparation.

B. #E&KGX
1. M. Shohei and K. Sato: “Higher Chow
cycles on some K3 surfaces with involu-
tion”, preprint(2023), arxiv:2309.16132.

. K. Sato:
Chow cycles on a family of Kummer

BORK b AR s, 2023,
arXiv:2211.16109.

. K. Sato: “F2XXRZ MLVHEEEZ AV
cloaking device TERAD 7 70 —F7" ¥
BB AR L & —, LMSR2021-4.

. K. Sato: “Construction of higher Chow

“A group action on higher

surfaces”,

cycles and calculation of the regulator
map”, JLHEERARELHETTR (178), 2020.

180

5. K. Sato: “Indecomposable parts of
higher Chow groups of a certain type of
Kummer surfaces”, B K2EELH,
2019.

C. Mgz

1. On higher Chow cycles on K3 surfaces,
REGEFIYE I —, BHERYE, 2024 4F 1
H.

. Higher Chow cycles on K3 surfaces and
their images under the regulator map, %%
19 [ELRERGRIT 7SR = TS B R o G
LZOREM, BRKE, 2023 411 H.

. K3 i@ LD & X Chow ¥4 Z 1izoWw
T, ¥t 39—, BALREE, 2023 4 11 A.

. Kummer #iH D &KX Chow ¥4 7 11z
DWT, HABFER, HILKT, 202349
H.

. Indecomposable higher Chow cycles on

Kummer surfaces, fR¥Faua*v 4, K
K, 202345 H.
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A. TFFEAE

R E O /NRBITRAEDREA - KA R 7 &3
F— B L7206 B8AABIET 2 AERXDHF
FexfTol. RMIRFAa >y 7 bEEG BT
Young DEAAAFERD RGBT (FEFEAD R
W2 XS RO Y (p1, po; G) 12V,
o DFHliE 5 R 7.

& 1pr + 1/ps > 1 AT X5 RIEED
1< p1,pe < oo EEREOHERDE H C GIioxt
L, Y(p1,p2;G) < Y(p1,p2;s H) 725 T & %R
L7z, ZORELT, 1/p1+1/pe > 1%AT
ko971 < pi,pr < 0 ITHL, GIZHETBZX
DEMBIRNTEETHZ 2R LE: (1) G
B a Y s b gl wv. (2) G
DHMTERS Gy C G 1Ea > 7 TR, (3)
G INHHEEE LT R & RIBZEAT B2 0.
(4) Go XNiMHAEEE LT R k2 RAB LTS REE
2. (5) Y(p1,p2; G) < Y(p1,p2sR) &2 5.
(6) Y(p1,p2;Go) < Y(p1,p;R) &% %. (7)
Y(p1,p2;G) #1 2% %. (8) Y(p1,p2:Go) # 1



&5,

Fiz, PHMRDOFLEEREEERZ X5 7R
EEOEK Lie #f G XL, G ofika >
I NBEOITEE Q) LF B Y(pr,ps: Q) <
Y (p1,py; R)IMCG—(E) v ez Z v 2R L .
Y (p1,p2; R) OEAS Beckner 12 & b BI/RIICE:
ZHNTVWBEDT, ZOARFEARIXY (p1,p2;G) D
BRI B2 & O %Z 52 T\ 5.
MEr=er 27 —-RFAary 7 M G HH
EZME (1)-8) xA LS RWVWHATH, B D
BANXITNIEX Young DR EFEXEHEENTE
22kl T2bb, G OIS HOH
o TBE%Z m(G) & L, &M vol(supp ¢1) +
vol(supp ¢2) < m(G) ® FTD Young D
FERORBEERE Y(p,pG) tEL &,
Y (p1,p2; G) < Y (p1,p2; R) B D 370,

Young D& HAAREFER L FERIC, ¥ Young ©
AEXbI=EY 2 T —mATar 7 ML
—fbT & 3. ¥ Young D ARER D KT
Yr(p1,p2; G) IC2OWTH, ORI LIDES
Nz, Ihbb, FEDO0 < pr,pr < LIIHL
G 123 2 LoRESA (1)-(4) 3XOEMAE S
FMET®H % : (5) Yr(p1,p2:G) > Yr(p1,p2;R)
&7 % . (6) Yr(p1,p2;Go) > Yr(p1,p2;R)
7% %. (7) Yr(pr,p;G) # 1 272 %. (8)
Yr(p1,p2;Go) #1 £72%.

¥ 72, &M vol(supp ¢1) + vol(supp ¢2) <
m(G) @ N ToH Young DA% K D K E
& Yr(pr,p2:G) £ EL Y, Yr(p,psG) >
Yr(p1,p2; R) D3 D 2D,

I studied inequalities related to convolutions
while participating in weekly graduate students
and post-doctoral seminars in Prof. Toshiyuki
Kobayashi’s laboratory. 1 gave some esti-
mates of the optimal constant (optimal ratio of
both sides such that the inequality is optimal)
Y (p1,p2; G) of Young’s convolution inequality
of a locally compact group G from above.

I proved Y (p1,p2;G) < Y(p1,p2; H) for any
1 < p1,p2 < oo with 1/p; +1/py > 1 and any
closed subgroup H C G of G. As a corollary,

the following conditions of G are equivalent for

any 1 < p1,ps < oowith 1/p1+1/ps > 1: (1) G

181

has no open compact subgroup. (2) The iden-
tity component Gy C G is not compact. (3)
G has a closed subgroup which is isomorphic
to R as a topological group. (4) The identity
component GGy has a closed subgroup which is
(5)
One has Y (p1,p2;G) < Y(p1,p2;R). (6) One
has Y (p1,p2; Go) < Y(p1,p2;R). (7) One has

Y(p1,p2; G) # 1. (8) One has Y (p1,pe; Go) #
1.

isomorphic to R as a topological group.

In addition, I proved Y(p1,p2;G)
Y (p1, pa; R)M G 7r(@)

Lie group G such that the semisimple part has

<
for any connected
the finite center, where r(G) is the dimension
of the maximal compact subgroups of G.
This inequality gives an explicit bound of
Y (p1,p2; G) from above because the value
of Y(p1,p2;R) is explicitly determined by
Beckner.

Even when G does not satisfy the equivalent
conditions (1)-(8), I proved that Young’s in-
equality can be improved for any functions
with small supports. That is, it follows that
Y (p1,p2; G) < Y(p1,p2:R), where Y (p1, pa; G)
is the optimal constant of Young’s inequal-
ity under the assumption vol(supp ¢1) +
vol(supp ¢2) < m(G) and m(G) is the infimum
of the measure of all open subgroup of G.
Similar to Young’s inequality, the reverse
Young’s inequality can be generalized to any
unimodular locally compact group. I gave some
results similar to the above for the optimal con-
stant Yr(p1,p2; G) of the reverse Young’s in-
equality. That is, the equivalent conditions (1)-
(4) of G are also equivalent to the following
conditions for any 0 < pi,ps < 1: (5) One
has Yr(p1,p2; G) > Yr(p1,p2;R). (6) One has
Yr(p1,p2;Go) > Yr(p1,p2;R). (7) One has
Yr(p1,p2; G) # 1. (8) One has Yr(p1,p2; Go) #
1.

In addition,
Yr(p1,p2; R),
the

Yi(p1,p2; G)
Yir(p1,p2; G)
of the

the assumption

I proved >

where is

optimal  constant reverse

Young’s inequality under



vol(supp ¢1) + vol(supp ¢2) < m(G).
B. R
1. T. Satomi : “BMiHAES HERIC L 2%
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RE KRB BRI FERHE L3R
(2019).

. T. Satomi : “JafTa > 7 LD/ 74
AAD LP TR Young DAER DR
R, FERR A RPRRNTITFE T FE8% 2139
(2019) 136-147.

. T. Satomi : “JFffia > 7 FHEDEAAA
1ZB9 3 % Young-Beckner-Fournier DA%
AROBRMER”, REGHS VAR P ¥ 4 2020
FTHEE (2020) 128-139.

. T. Satomi : “An inequality for the com-
positions of convex functions with con-
volutions and an alternative proof of the
Brunn-Minkowski-Kemperman inequal-
ity”, Proc. Steklov Inst. Math. 319 No.
1 (2022) 265—282.

. T. Satomi : “An Inequality for the Con-
volutions on Unimodular Locally Com-
pact Groups and the Optimal Constant
of Young’s Inequality”, J. Fourier Anal.
Appl. 29 (2023) Paper No. 13.

. T. Satomi : “Refinement of Young’s con-
volution inequality on locally compact
groups and generalizations of related in-
equalities”, B E KSR 2E BRI AR5
BHE-EFST (2023).

. T. Satomi : “Inequality on the opti-
mal constant of Young’s convolution in-
equality for locally compact groups and
their closed subgroups”, Ann. Mat. Pura
Appl. (4) 203 No. 2 (2024) 805-821.
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1. “An Inverse Theorem for an Inequality

of Kneser” (T. Tao) D #f41, Workshop
on “Actions of Reductive Groups and
Global Analysis” (FEE /MMEITHRAE) ,
Fro4,2021 48 H.
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HAOIGH, HARBUAR 2021 FEKER
EORE, A 54,2021 9 H.

L A=EYaT—Rfiar Ry MELEDEA

AAAREAR DR E DR, Lie Baf - 31
Bt 2 — (FEE  PIRRITRE) | 4
o4, 202245 H.

. Estimate of the optimal constant of con-

volution inequalities on unimodular lo-
cally compact groups, Symmetry in Ge-
ometry and Analysis (F## . Michael
Pevzner 54, BAOWTHRAE) , 79 VX,
Reims University, 2022 4 6 H.

. “Optimal Young’s inequality and its con-

verse: a simple proof” (F. Barthe, Geom.
Funct. Anal. 8 (1998), no. 2, 234-242.)
DA, Workshop on “Actions of Reduc-
tive Groups and Global Analysis” (FEf#
HIRBITRA) , AV T4 >, 2022 4F 8
H.

L AZEYaT—Rfiar ks MEEDEA

AH BB S 2 A EX e BE T 21
FROFBEER, HARF R 2023 (FEE
=, PRAREH T AR, 2023 4 3 H.

. Optimal constant of Young’s convolution

inequality on locally compact groups,
Geometric Analysis in Harmonic Anal-
ysis and PDE (Ff#E# : Neal Bez 54,
Michael Cowling ¢4, Ji Li 5642, Wen-
hui Shi 7e4:, AT | FERRFAREE
FEMTRIESERT, 2023 4 3 H.

LWL O DATHEE MM & Hausdorff—

Young @ & % X @ B %, Workshop
on “Actions of Reductive Groups and
Global Analysis” (FEH /MIMEITHRE) ,
F>o4,2023 %8 H.

.Cayley 779 7D 7 AN X -1

Young DBEAHAAFER, =7 280 X —
275 7 OF LB TEDHENL & Z DJEH
(FMEHE ETAPEEE) | JUNRZFHER
FyrR2AvTR 1 5H, 2023 £ 9 H.

Optimal constant of Young’s convolution
inequality on locally compact groups, 7th
Tunisian-Japanese Conference, Geomet-

ric and Harmonic Analysis on Homoge-



neous Spaces and Applications in Honor
of Professor Toshiyuki Kobayashi (Ffi#
# . Ali Baklouti Jo4, AR ZEE) |
F 2 =Y 7, Iberostar Selection Kuriat
Palace, 2023 £ 11 H.
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B #FEL (SEKINO Nozomu)

A. TSR

IRILEMREEZZDOHFHD T 7 A N=FEUH., Z
MTHIS Lz = — Pz W TR K S
& L7, I tried to research 3-manifolds by us-

ing their fibered knots and the corresponding
Heegaard splittings.
B. FE&K

1. N. Sekino:

alizable as closures of homology cobor-

“Lens spaces which are re-

disms over planar surfaces”, Illinois J.
Math.Volume 64, Number 4 (2020), 481—
492.

. N. Sekino: “The existence of homologi-
cally fibered links and solutions of some
equations”, Topology and its Applica-
tions 302 (2021).

. N. Sekino: “Generalized torsion elements
in the fundamental groups of 3-manifolds
obtained by 0-surgeries along some dou-
ble twist knots”, Topology and its Appli-
cations 343 (2024).

. N. Sekino: “Generalized torsion elements
in the fundamental groups of once punc-
tured torus bundles”, Topology and its
Applications 345 (2024).
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1. FHHAE £ homology cobordism DEAT
rLTEEINS LY REM, EESs TE
RILhARuY—in B 2019 , HEH
FABRE > & — 2019 4E 10 H.

ZHANG Qiang
AL WFFEREE

My study investigates two types of medi-
cal imaging problems based on elliptic par-
tial differential equations, i.e., the electrical
impedance imaging problem of reconstructing
internal conductivity distributions from certain
measurement information of biological tissues,
and the electrocardiographic imaging problem
of reconstructing transmembrane voltage dis-
tributions at the surface of the heart or inside
the heart from potential information measured
at the body surface.

(1) Inverse conductivity problem Consider an
inverse problem of recovering the medium con-
ductivity governed by an elliptic system, with
partial information of the solution specified in
some internal domain as inversion input. We
firstly establish the uniqueness of this inverse
problem and the conditional stability of Holder
type in internal domain in terms of the analytic
extension of the solution. Then by represent-
ing the solution of the direct problem with vari-
able coefficient under the Levi function frame-
work, this nonlinear inverse problem is refor-
mulated as solving a linear integral system pro-
vided that the boundary value of the conduc-
tivity be known. Then this linear system is
regularized to deal with the ill-posedness of the
function extension, with an efficient numerical
realization scheme for seeking the regularizing
solution firstly for the density pair and then
for the conductivity to be recovered. Numeri-
cal implementations are presented to show the
validity of the proposed scheme.

(2) Electrocardiographic

(ECGI)

imaging



ECGI is a diagnostic tool designed for the
noninvasive detection of electrical activity
in the heart. Mathematically, this imaging
process can be modelled by an inverse problem
for the coupled elliptic system with Cauchy
data. For the bidomain model describing
the electrical activity in the myocardium,
we reconstruct the transmembrane potential
on the heart surface from ECG recordings.
The reconstruction process is split into two
steps: firstly computing the electrical poten-
tial and current on heart surface from body
surface recordings and then recovering the
transmembrane potential on the heart surface.
The first step is essentially a Cauchy problem
for elliptic equation which is well- known to
be severely ill-posed. We realize this step
in terms of boundary integral system by a
quasi-regularization scheme to deal with the
ill-posedness. The second step is implemented
by an integral equation of the second kind
with nontrivial null space. We remove the
non-uniqueness and then provide a numerical
scheme by the boundary element method for
obtaining the transmembrane potential on the
heart surface. The regularized solution from
noisy measurement data is proven rigorously
to be convergent to the exact solution as the
measurement error in the body surface tends
to zero. For solving the regularization system
numerically, we established quadrature formu-
las for boundary potentials for 3-dimensional
bio-tissue in terms of the concept of solid
angles. The numerical realizations for different
configurations are finally presented to show

the validity of the proposed scheme.

C. HEaFER
1. (1) 2021 Jiangsu Province Confer-

ence on Computational Mathematics ,
Changzhou University, China, 2021.6.4-
2021.6.6
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A. TG

F 7 2058 7 — <\ IHERAE DO 1EH @ amenability
@. Banach IR FHHOITTDH 2,

HERGEE G O Rz, O X 2 EBETARLER
BEIERRIENEZES 2 L 2, G % amenable
THH WV, ZOWHIFKA BTHOEEIC L
RO B RO, R, AIRE BABZER H(G)
42 convolution #%Z AL T T & % Banach B%
FWERES I BEET %,

—7 . Anantharaman-Delaroche (& 1987 4£IZ
amenability D&% BEREED 2 > %7 22N
DYERIC B IEER L7223, fEF @ amanebility 121%
Z A E T Banach Bl RO I B HI ST
o Tz,

EH X, Nowak 512k % fEFI®D amenability @
bounded cohomology 2 & 3 EF(LTHW ST
» % Banach ZEFICE H LT, ZHA Banach B
DOMEZFOZ e ZRL. 2D LD derivation 23
HBEHEDDHETinner 2 ZERLTZ, Z
U (fitl) DA @ Banach BRI 72 ER L
DL 72> T2,

My main research area involves the characteri-
zation of amenable actions of groups through
the use of Banach algebras that arise from
them.

A discrete group G is said to be amenable if
The

amenability of groups has various characteriza-

G has a left-invariant mean in ¢>°(G).

tions, esspecially through the Banach algebra
¢Y(G) with its convolutional product.

On the other hand, Anantharaman-Delaroche
proposed the amenability of actions of groups
on compact spaces in 1987 as an extension of

the concept for groups alone. However, there
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has been no characterizations of amenable ac-
tions using Banach algebras to date.

We investigate certain Banach space arising
from group actions suggested by Nowak etal,
used to characterize amenable actions in the
words of bounded cohomologies of groups.
Currently, we proved this Banach spaces pos-
sesses the structure of a convolutional product
and a Banach algebra, and that derivations on
this algebra are inner under certain conditions.
This result is analogous to the characterization
of amenable (topological) groups using Banach

algebras.
B. &KX
1. H.Awazu, On the permanence properties

of residually exact groups, B K2EFFH
BREERRZERE  B1ERSC (2020)

C. HEEFER
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. Wedged products of graphs and groups,
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Jacobi-Bellman (HJB) SR O#ERE UTE
e 2, KBS — 2020
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I aim to establish numerical algorithms for
large-scale control problems. I am particularly
interested in the mean-field games (MFGs), in
which a population with cost functions moved
to achieve a Nash equilibrium. The MFG is
composed of a coupled system of the Fokker—
Planck equation, which describes the movement
of the distribution, and the Hamilton—Jacobi—
Bellman (HJB) equation, which describes the
optimal action of the population. To apply
the MFGs to real-world control problems, it is
necessary to establish a user-friendly numerical
method, with a convergence guarantee. This

year, I presented on the following topics:

e Proposal of an iterative finite differ-
ence scheme with convergence proof for
MFGs [paper 1, oral presentations 1,2].

e Proposal for solutions for the problems

in applying MFGs to control problems
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of large populations [paper 2, oral pre-

sentation 1,2].

In addition, two topics have not yet been pub-

lished as follows:

of

schemes for the HJB equation (under

o Convergence analysis numerical
review)

Proposal of a numerical scheme for lin-
ear PDEs combining Monte Carlo meth-
ods and Gaussian process regression (in

preparation for submission)

Peer review responses to these projects will be

carried out in the next year.

B. FEXKGX

1. 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: Mathe-
matical Modelling and Numerical Analy-
sis (ESAIM: M2AN), vol. 57, no. 4, Art.
no. 4, Jul. 2023.

. D. Inoue, Y. Ito, T. Kashiwabara, N.
Saito, and H. Yoshida, “Partially Cen-
tralized Model-Predictive Mean Field
Games for Controlling Multi-Agent Sys-

IFAC Journal of Systems and

Control, vol. 24, p. 100217, 2023.

tems,”

C. HEEFER
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SH #E (IMAI Koto)
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K 258 p > 0 0k, L/K % K DA
X Galois ik & § %,

L/K ORIEHOREIE. L/ K »a#haico
WTIX Brylinski 12 & - T 1983 iz I TW»
5, ERHEOEGEIC OV TIEE T 2RI
BE-oTWd, HlZIE, 1998 4£iZ Abrashkin 12
X o T K DMK p KO DI RE% ., Galois BED
BEDg o p FBEHICH 12 2580 B CH - 72wkt
DWETE XN, Galois BOERITTEZHWTEHEER
SNz FADIHSED HEEZ, R DOHRKIEAH#
p RO R H T 2 ERLT 52T
H5,

EHERSC T, Galois REDMHEIE 2K o Tl %
FHR L7, BRI, kb —RoIER05EICD
W, Abrashkin & FAOBLERXOFEEHAS
LETHERIRITZZE2HIELTWS,

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
Galois groups have some specific structure. I
am presently trying to solve the general non-
commutative case by combining Abrashkin’s

method with that of my master’s thesis.
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B. &KX
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. HEFER
1. EEBORFRLORBEERRKOD 2H
FRX Galois #: K @D 47 I ## Ramification
groups of some finite Galois extensions of

maximal nilpotency class over local fields
of positive characteristic, 2 20 [E/& Bl

BEBERESR, Zoom &3 F > 54
fi£, 2021 £ 7 A,
2. On ramification groups of non-

commutative finite Galois extensions
over local fields of positive characteristic,
East Asian Core Doctoral Forum on
Mathematics, FE - 1 H K22, 2024 & 1
H.
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In this research, we propose numerical schemes
to compute geometric evolution equations
which describes the motion of interfaces driven
by its geometric features, and we discuss its
properties. In [1], we proposed a numerical
scheme based on the charge simulation method

for the two-phase Mullins—Sekerka problem in
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R2.

of the secondary singular points, the number

Therein, we proved that the position

of collocation points and the time step con-
tribute the curve shortening property of the
proposed fully discrete scheme. Moreover, us-
ing the uniformly distribute method, we de-
fined tangential velocity at each vertex and
were successful to approximately keep the area
of the moving polygon. Incorporating heuris-
tic surgery into the proposed scheme, we dealt
with topological changes of a same phase dur-
ing the evolution of the polygon, say pinch-
ing off, fusion and disappearance. In [2], we
proposed a parametric finite element method
for the multi-phase Mullins—Sekerka problem
in R? and showed solvability of a linear sys-
tem and unconditional stability of the proposed
scheme. We also showed that the proposed
scheme can be arranged so that the area of
each phase is kept in discrete level. We justified
the proposed scheme through several numerical
experiments. 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 8 = —cosf and the contact angle . 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,f (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 trans-
lated the capillary Chambolle scheme T}, into
a function operator Sj, and constructed an ap-
proximate solution to the corresponding level-
set flow equation using this Sj,. To show the
convergence of the approximate solution to the
unique viscosity solution of the level-set flow
equation, it was necessary to derive the gen-
erator of Sy,. For estimation of the generator
of Sy, the characterization of Cg(u) and the
equi-continuity of the minimizer of E,/f (u) with
respect to data played an important role.

B. FE#

1. T. Eto : “A Rapid Numerical Method for
the Mullins - Sekerka Flow with Appli-
cation to Contact Angle Problems.”; J.
Sci. Comput, 98, 63 (2024).

. T. Eto, H. Garcke and R. Niirnberg :
“A structure-preserving finite element
method for the multi-phase Mullins -
Sekerka problem with triple junctions.”,
arXiv:2309.11948 (2023).

. 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.”,
Annali di Matematica Pura ed Applicata
(2023).

. T. Eto and Y. Giga . “A convergence re-
sult for a minimizing movement scheme
for mean curvature flow with prescribed
contact angle in a curved domain.”,
arXiv:2402.16180 (2024).

C. HEEFEE

1. T. Eto, Y. Giga, Minimizing movement
for mean curvature flow with prescribed
contact angle in curved domain, Inter-
national Council for Industrial and Ap-
plied Mathematics 2023, Waseda Univer-
sity, Poster session, 20-25th Aug 2023.

. T. Eto, Y. Giga, On a minimizing move-
ment scheme for mean curvature flow

with prescribed contact angle in a curved
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domain and its computation, HAE A=
2023 FEMFREDIFIR, FALKE, 2023
9 H 20-23 H.

- TLHE T8, BREYEC X 2 RmFEEA X
DBUEFHEICDWT, BEMRHT & B2
DI K FRHARDOBERRLE, N KE,
2023 £ 11 A 2-3 H.

. T. Eto, Y. Giga, On a minimizing move-
ment scheme for mean curvature flow
with prescribed contact angle condition
in a curved domain, 2§ 25 [0t B £ 2 f#
Mithsesx, RAR—tv > ay, JLiEEk
22024 4£ 2 A 19-20 H.

. T. Eto, H. Garcke, R. Niurnberg,
A structure-preserving finite element
method for the multi-phase Mullins—
Sekerka problem with triple junctions, H
AR 2023 FEFER, KIRAIZKRE,
2024 4 3 H 17-20 H.

RJI| B (OIKAWA Mizuki)

(%R DC2)
A, BFZEMEE
AT > VIE O RERIZ 72— A DWW T
FL TV, FEEDOWIETIE, Rehren 12X %
a-ihH Q-2 AT L DREL D [FIZE— AL % MR
B 7288 TIT o 725, Rehren DAL D EE A F
BTHBEY 2 7 —AEMAD L 5 DEKTIA
ERBEWC—RILEINZ 08 5 IR - 72,
Z I THEEOMETIE. FEEOMATEON
7z Frobenius fRECFEE (induction) & W5 4
21522 T, #Pxy FOEERHHDEY 2
Z—AEEPRONSATREEZ R L. Z DOHIEA
EFCW e oRlfESRFZERLL 72, T DFE
FIZOWTIEFL 1 2B E N0,
Fle. WEEOWME T, FZE a-AEO5EIcB
3 L T. Bernaschini-Galindo-Mombelli & & ¢
Sheikh 12k 3. 7V VENCEIERRH % & &
IZEFR T = % Drinfeld DD RIZEIRZ k- 725,
et ZBRBHIG DR FMmICB T 2 RN EHD
B, B G offFHIcmATzh e ¥EET 5 G-X
BT (grading) ZF5D Turaev DEKETOD G-
A (crossed) 7Y VILE ] IZRoTED, 20D



77 ADT VY IIVEIIHT 5 HLOMKS D %
NERLEEZ e ZITHHEEOHETIE, [
% Drinfeld H/0 & Turaev—Virelizier O X H
D (graded center) DR Z FRFIC—f(LF 5 Z
L&D, EET Y VEDOEETD (crossed
center)  EF L7, T HIT, G-EET VY ILHE
DEEHINIES L G x G-ERB XU G x G-
KB EFEOD, ZD G x GAEAIZER DEEKT
37 Y ABEERT. GHESHOIE Natale ©
BEHRTo (G x G,G x Q)-#HEET VY IVE] «
BoTWB I ERLE, IHHDFERICTOWVT
3 2 BRI N0,

I am studying a group-equivariant version of
braided tensor categories. In the last fiscal year,
I gave an equivariant generalization of Rehren’s
construction of a-induction Q-systems in a
purely algebraic setting, but it was unclear
whether modular invariance, which is an impor-
tant feature of Rehren’s construction, can be
generalized to the equivariant setting in some
sense. Then, in this fiscal year, I showed the
possibility that we can obtain modular invari-
ants by “inducing” the Frobenius algebras ob-
tained by the research in the last fiscal year and
formulated an equivalent condition under which
this strategy indeed works. For this result, see
article 1.

Also, in the last fiscal year, I treated the equiv-
ariant version of the Drinfeld center construc-
tion by Bernaschini-Galindo-Mombelli and
Sheikh, which is related to my research on
equivariant a-induction, but I realized that
there should be the center construction for
the class of tensor categories with an action
of a group G and a compatible G-grading
(“G-crossed” tensor categories in the sense of
Turaev) since this class includes, for exam-
ple, the categories of twisted representations
that appear in algebraic quantum field the-
ory. Then, in this fiscal year, I defied the
notion of the “crossed center” of a crossed
tensor category by simultaneously generaliz-

ing the equivariant Drinfeld center construction
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and the graded center construction by Turaev—
Virelizier. Moreover, I proved that the crossed
center of a G-crossed tensor category has a
G x G-action and a compatible G x G-grading
but this G x G-action does not preserve ten-
sor products in the ordinary sense. Instead,
the crossed center becomes a “(G x G, G x G)-
crossed tensor category” in the sense of Natale.

For these results, see article 2.
B. KL

1. M. Oikawa: “Frobenius algebras associ-
ated with the a-induction for equivari-
antly braided tensor categories”, Ann.
Henri Poincaré (2024).
M. Oikawa:

Morita theory for crossed tensor cate-

“Center construction and

gories”, in preparation.

C. MEFER
L.

On equivariantly braided tensor cate-
gories, 5 6 FIBEH AL I F—, JUNK
%, 2023 2 H.

. On equivariantly braided tensor cate-
gories, 55 19 EEFEHREEFHAESR, 4L
MERY:, 2023 4E 3 A

. New center construction and a-induction
for equivariantly braided tensor cate-
gories. Operator algebra seminar, &2 —
< Tor Vergata K% (£ %1 7), 2023 4 3
H.

. Frobenius algebras associated with the
a-induction for equivariantly braided
tensor categories. iTHEMS math sem-
inar, FYLEHFSERT, 2023 4E 4 A.

. Group actions on bimodules and equiv-

RAREHZREE 3

F—, HERY, 2023 F 5 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 /£ 6 H. K
AR —FER.

. New center construction for tensor cate-



gories with group actions. FABEH KR
t I —, FECRAEER AT ZET, 2023
FTH.

. An introduction to tensor categories.
2023 4 BBURHTITZE 2, HUER L= Mk ke
K2, 2023 49 H.

. Center construction for tensor categories
with group actions. 2023 {EF =G - /EH
REGRITFURR, JUNKRE, 2023 4 11 H.

10. Center construction for tensor categories

with group actions. East Asian Core

Doctoral Forum on Mathematics, 8 H K

% (PE), 2024 1 A.
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(p,T) INBETH %. Lubin-Tate (¢, ) MMEEDE
Va4 ARy 7, NF v ARBEICOVWTIE
Dat Pham [KIZ & D HLE TV 223, f#HTHY 72
OB ED (o, 1) MEDEY 254 A%y 71T
LTI ELEBREINATES T, ik ZuchH
LT ZTTo TV 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 (¢, T')-modules. Recently, a moduli
stack of circular (¢,T')-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
(p,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 (¢, T')-modules are a very use-
ful tool to study Galois theory on Q,, but to
study Galois representations on a more gen-
eral local field F' which is a finite extension

of Qp, a different kind of (¢,I')-modules is



needed. One such is the theory of Lubin—Tate
(¢,T')-modules. These are (¢,I')-modules that
are constructed by using the Lubin—Tate exten-
sion, which plays an important role in class field
theory, instead of the circular extension. The
moduli stack of Lubin-Tate (¢, I')-modules has
been constructed by Dat Pham for the Banach
case, but for the analytic case, i.e., the moduli
stack of (¢,I')-modules over Robba ring han
not been constructed yet. We have been work-

ing on this recently.
B. FEKam X

1. Y. Saito,

(p,T)-modules for different uniformiz-

ers, Int. J. Number Theory 19 (2023),
1553-1562.

Overconvergent Lubin—Tate

C. HEgER

1. Overconvergent  Lubin—Tate

(‘)07 F)_
modules for different uniformizers, %

anFxw s, 202141 A.
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TZeHREEN B, £/27 7 74 ¥ Deligne-
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T&hk ZLTZOMRIEEARLXXRIZEW
TE2HOIEA%Z#H>D. ZD7 7 74 ¥ Deligne-

Lusztig ZHRICDWT (1) 24 h8 Bifli 2z %l i
WEROHBAICOVWTOMIE L (i) Z DB
5 AR ST % HIEIC DV T OIS %

192

1To7=.

The affine Deligne-Lusztig variety is a p-adic
analogue of the classical Deligne-Lusztig vari-
ety. Since the classical Deligne-Lusztig variety
plays a crucial role in the representation theory
of finite reductive groups, it is natural to expect
that the affine Deligne-Lusztig variety plays an
important role in the representation theory of
p-adic groups. Moreover, affine Deligne-Lusztig
varieties are underlying spaces of Rapoport-
Zink spaces and hence related to Shimura va-
rieties. For these motivations, affine Deligne-
Lusztig varieties have been studied by many
people, and the results have numerous applica-
tions towards p-adic representation theory and
the study of Shimura varieties. I studied (i)
the cases where the affine Deligne-Lusztig va-
riety admits a simple description and (ii) the
way of constructing irreducible components of

them from crystal bases.
B. &KX
1. R. Shimada and T. Takamatsu, On the
supersingular locus of the Siegel mod-
ular variety of genus 3 or 4, 2024,
arXiv:2403.19505.
. R. Shimada,

tive Coxeter

Basic Loci of posi-

type for GL,, 2024,
arXiv:2402.13216.

. F. Schremmer, R.Shimada and Q. Yu,
On affine Weyl group elements of positive
Coxeter type, 2023, arXiv:2312.02630.

. R. Shimada, V>R —LEFNMIZBIT 2 H
MR & R RRIR, BRI AR 7S L
& — 2023, LMSR 2023-13.

. R. Shimada, The Ekedahl-Oort strati-
fication and the semi-module stratifica-
tion, 2023, arXiv:2309.03371.

. R. Shimada, Semi-modules and crystal
bases via affine Deligne-Lusztig varieties,
Adv. Math. 441(2024), Paper no. 109565.

. R. Shimada, On some simple geomet-
ric structure of affine Deligne-Lusztig

varieties for GL,, Manuscripta Math.
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173(2024), no.3-4, 977-1001.
R. Shimada,
affine Deligne-Lusztig varieties for GLs,
J. Algebra 623(2023), 86-126.

Geometric structure of

C. HEEFRE

1.

10.

. Beyond

Beyond the cases of Coxeter type, Math-
ematical Society of Japan Spring Meet-
ing 2024, Osaka Metropolitan University,
March 18, 2024.

. Beyond the cases of Coxeter type, Mit-

tagsseminar zur Arithmetik, the Univer-
sity of Miinster, November 7, 2023.

the of
type,Research Training Group Sem-

cases Coxeter

inar,the University of Duisburg-Essen,
October 26, 2023.

. Crystal bases and affine Deligne-Lusztig

varieties, 22th Hiroshima-Sendai Work-
shop on Number Theory, Hiroshima Uni-
versity, July 14, 2023.

. Crystal bases and affine Deligne-Lusztig

varieties, Algebraic Lie Theory and Rep-
resentation Theory 2023, Tokyo Institute
of Technology, May 14, 2023.

. Semi-modules and crystal bases via

affine Deligne-Lusztig varieties, the 19th
Mathematics Conference for Young Re-
searchers, Hokkaido University, March 7,
2023.

. Semi-modules and crystal bases via affine

Deligne-Lusztig varieties, Berkeley Num-
ber Theory Colloquium, University of
California, Berkeley, February 15, 2023.

. Semi-modules and crystal bases via affine

Deligne-Lusztig varieties, Lie Groups
and Representation Theory Seminar,
University of Maryland, November 16,

2022.

. Semi-modules and crystal bases via

affine Deligne-Lusztig varieties, GAUS-
Seminar, Technischen Universitdt Darm-
stadt, October 20, 2022.

Semi-modules and crystal bases via
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11.

12.

13.

14.

15.

16.

affine Deligne-Lusztig varieties, Number
Theory Seminar, Hokkaido University,
September 21, 2022.

On some simple geometric structure
of affine Deligne-Lusztig varieties for
GL,,, Mathematical Society of Japan Au-
tumn Meeting 2022, Hokkaido Univer-
sity, September 15, 2022.

On some simple geometric structure of
affine Deligne-Lusztig varieties for GL,,
Number Theory Seminar, Kyoto Univer-
sity, May 27, 2022.

Geometric structure of affine Deligne-
Lusztig varieties for GL3, Mathematical
Society of Japan Spring Meeting 2022,
Saitama University(online), March 31,
2022.

Geometric structure of affine Deligne-
Lusztig varieties, the 18th Mathemat-
ics Conference for Young Researchers,
Hokkaido University (online), March 3,
2022.

Geometric structure of affine Deligne-
GL3, 20th
Hiroshima- Sendai Workshop on Number

Lusztig  varieties for
Theory, Hiroshima University (online),
July 13, 2021.

Geometric structure of affine Deligne-
Lusztig varieties for GL3, Number The-
ory Seminar, the University of Tokyo

(online), May 26, 2021.
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A. BFFEREE

JT4E, Jones 1& Thompson #f F 2= & Y FH
WET 2R EITV, ZOMET F Otk Hib
CESCHMAEZEE T 2 FEZEALL. Zh
X, F2ofi0CECHBAEHREKOEENDER
FERLEDMRTE S, Jones 1X, ZDEH
PEFTHZZrmll. ZOFEEZ MHCH
Hem & AHAMEE E ORfRICHE R AT, Alexander
DEBE NS, FAX, ZOE/R%E F OFS
FHICHIR Lz 2OMEIZOW TR Z{T- 7.
Thompson #f F &, FAXM [0,1] Lo BCRFME
HoOENEe LTERIND. 22T, fiE, ¥
2 [0,1] ND® 2 FRZEE S 2 70h 572 58807
BRCIEH LT, Jones DEARDMEE Z N T-.
g, WREKIRR GREHELR) & oHFEFET
»H5.

-
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Recently, Jones researched unitary representa-
tions of Thompson’s group F', and in this pro-
cess, he introduced a method of constructing
knots and links from elements of F'. This is in-
terpreted as defining a map from F' to the set of
all knots and links. Jones showed that this map
is surjective. This fact is called Alexander’s
theorem, inspired by the relationship between
knot theory and the braid group. I studied the
properties of this map when restricted to sub-
groups of F. Thompson’s group F' is defined
as a subgroup of the homeomorphism group of
the closed interval [0,1]. Therefore, I investi-
gated the properties of Jones’ map, focusing
particularly on the subgroups consisting of el-
ements fixing a certain real numbers in [0, 1].
This is joint work with Yuya Kodama (Tokyo
Metropolitan University).
B. J&£KaL
1. Akihiro Takano:
ory using braid groups and Thompson’s
group”, R KR (2024).
2. Yuya Kodama and Akihiro Takano:

“Virtual Thompson’s group”, accepted

“Studies on knot the-

for publication in J. Math. Soc. Japan,
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arXiv:2210.15990.

. Akihiro Takano: “The Long—Moody con-
struction and twisted Alexander invari-
ants”, Comm. Algebra, Published online,
arXiv:2111.12303.

. Yuya Kodama and Akihiro Takano:
“The 3-colorable subgroup of Thomp-
son’s group and tricolorability of links”,
J. Algebra, Vol. 634 (2023), 336—344.

. Arthur Soulié and Akihiro Takano:
“Extensions of Tong-Yang-Ma represen-
tation”, Topology Appl. 325 (2023),
108393.

. Akihiro Takano: “Twisted Alexander in-
variants for the braid group associated
with the Tong-Yang-Ma representation”,
J. Knot Theory Ramifications 31, No. 10
(2022), 2250065.

. Akihiro Takano: “Studies

Tong-Yang-Ma representation —Twisted

on the

Alexander invariants and extensions of
the representation—", B KB
(2021).

8. Yuya Kodama and Akihiro Takano:
“Alexander’s theorem for stabilizer
subgroups of Thompson’s group”,

arXiv:2306.13398.

. Yuya Kodama and Akihiro Takano:
“The p-colorable subgroup of Thomp-
son’s group”, arXiv:2302.10060.

C. HEEFER

1. The p-colorable subgroup of Thompson’s
group F, The 19th East Asian Confer-
ence on Geometric Topology, FHHAZEEK
FERERTITZERT, HAR, 2024 4E 2 H

. Stabilizer subgroups of Thompson’s
group F in Thompson knot theory, 7K
0y — Kt I F—, BEUK, 2024 4F 1
H

. Thompson # F OEEH DI T 3
Alexander DJEH, 5 7 [\ %A 5~ HE
V—2rYavy 7, HiRLI=Y YT IY,
20234 11 A



. The p-colorable subgroup of Thompson’s
group F, FHEBIFEF I F—, EHEK
% 2023410 A

. The p-colorable subgroup of Thompson’s
group F, HAE AR 2023 FEEKFERE 7
Bl BALRY, 202349 A

. Alexander’s theorem for stabilizer sub-

group, #h K

KOOK * 3 F— 2023, KR KFEX

L5t v & — (N4 7V »w F), 2023 4 8

H

. Alexander’s theorem for stabilizer sub-

groups of Thompson’s

groups of Thompson’s group F', The 14th
MSJ-SI: New Aspects of Teichmiiller the-
ory, ®HEK¥E (N4 7V v F), 202347 H
(KR & —3K]

. The p-colorable subgroup of Thompson’s
group F, BEHN K - Bf1¥t I F—,
20237 A

. Thompson knot theory {IZH1J 2% 2 DD
“p BEATRENE” (REIKIRK (HZK) 0
HFFHHE), RRALFRFE PR —+& 3
F— (N4 7V v F),2023F4H

A & (YAMAGUCHI Tatsuki)

(%% DC2)
A. TRIEAEE
B BEA AT A 3 REL 2 bR IR 2 BB B AELC & -
THET 2B TH 5. WEERMAZICBWT
EERRFRED 7 5 20 SO 56 R B
P BIEER R S R E 3D 5. IEEE T 6
DIHEEFA LT, F 7R RIS O AED
RENTVRWED, B0 LA CFEEZHNS
ZeRHRAEW. ZoBE, Taxr=y AEGE
AWTE#REINS FREMGRPEHTH 5. F
FRrREAGRTE, FIEAIRRELGS F MRBRARY
NEERZSATH5. E 0 OREE K
WIRAE T 2 Fike U TIRIEEBGETTA —RINT
H5. LrL, ROFOMMER X EELHETIC
ko TR w., 22 ThloFEe L@t
fENTICE H L7, Schoutens (ZEH¥EM 72 ik %
AMRERERMICIGH U, REE IR DR BRI L
Jo. RMIHOFERIRL, /A 7 7 Lo
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H7zeitidz 5 2, FEB 0BT 2H2HOEKR
Cohen-Macaulay X% FI\WCEFE L 7= BCM ¥
EATTNADRREA T TN E—BHTHILERL
7. REEOMEATE LOMEEZRENA T7
DGEE L OHE F MR REAOBEICHRL
Jo. TOIHE LT, IERZMRA X, KT D &
D ZBACHEROVAEN QAT A 2ok bR
7 (X, D+A) @ DI o T AR AR R 2
DI H DO N TH T T % 2 & MO Q-Gorenstein
JAFROF% F-AESMR O T TR T2 2
¢ %7K L7z. Birational geometry is a field in

which the goal is to classify varieties under bi-
rational equivalence. In the theory, Kawamata
log terminal singularities and log canonical sin-
gularities are important classes of singularities.
In positive characteristic, since some vanishing
theorems fail and existence of resolutions of sin-
gularities is not proven, we cannot use the same
technique as in characteristic zero. Here, the
theory of F-singularities defined in terms of the
Frobenius morphism is useful, where F-regular
singularities and F-pure singularities are im-
portant classes. Reduction modulo p > 0 is
often used to reduce problems in characteristic
zero to ones in positive characteristic. However,
for example, purity of ring homomorphisms is
not preserved under reduction modulo p > 0.
Hence, I focused on ultraproducts instead of re-
duction modulo p > 0. Schoutens utilize ultra-
products in commutative algebra to study sin-
gularities of varieties. I extended his result, i.e.,
I gave a non-standard description of multiplier
ideals and showed that BCM test ideals with
respect to some big Cohen-Macaulay algebras
in equal characteristic zero coincide with mul-
tiplier ideals. This year, I extended this result
to the case of adjoint ideals and singularities of
dense F-pure type. As an application, I showed
that pure log terminality of a pair (X, A), con-
sisted of a normal variety X, a prime divisor
D and an effective Q-divisor A whose compo-
nents are not equal to D, descends under pure

morphisms and dense F-purity of Q-Gorenstein



local rings also descends under pure morphisms.

B. &KX
1. S. Takagi and T. Yamaguchi: “On
the behavior of adjoint ideals un-

der pure morphisms”, preprint (2023),
arXiv:2312.17537.
. T. Yamaguchi: “A
of multiplier ideals via ultraproducts”,
Manuscripta Math. 172 (2023) 1153-
1168.

. T. Yamaguchi:

characterization

“Big Cohen-Macaulay
test ideals in equal characteristic zero
via ultraproducts”, Nagoya Math. J. 251
(2023) 549-575.

. T. Yamaguchi: “F-pure and F-injective
singularities in equal characteristic zero”,

preprint (2023), arXiv:2312.14508.
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1. Multiplier ideals via ultraproducts, B&L

KERBEM¥ LI F— TV T4,

2021 £ 5 A

. Big Cohen-Macaulay test ideals in equal
characteristic zero via Ultraproducts, H
ARRPRREEIF— T4, 2022
F£9H

. Big Cohen-Macaulay test ideals in char-

acteristic zero via ultraproducts, YRR/

BRMES VRO L T4, 2022

10 A

Big Cohen -

equal characteristic zero via ultraprod-

ucts, 2 43 BIRTHAERERS VRO v 4 KK

K, 2022 11 H

. Big Cohen -
equal characteristic zero via ultraprod-
ucts, HABESR 2023 FEESR, PRAE,
2023 3 A

. EEMERTFIEE VW 0 To Pk

RIZOWT, 5 34 B[RG30 —, b

RITHEKRY, 20237 A

BCM-Fr# 1, 5 18 [ A[#ERGER < — R

7=, W TLEKRY, 2023 4 8 A

. Pure subrings of singularities of dense

Macaulay test ideals in

Macaulay test ideals in
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F-pure type, Pudue Algebraic Geometry
Seminar, 7 XV %, 2023 4£ 10 A
9. F-injective singularities in equal charac-

teristic zero, ARG I F—,
F4 >, 20234 10 A

10. F-pure singularities in equal characteris-
tic zero, £ 44 [EIAHABRGR S VR U 4|
Lo b—LHL, 2023411 A
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A. TSR
HAMRToTWA2DEEILTVAYT 4 v 73
FERI—IZOVWTONRTH 5. ZHIETH
BHIE LTV A EGERRMFD S B, pEHHEIC
DVWTDNRTHSE. VAT 4 v 7 aAkER
¥ —1% 2019 T Bhatt-Scholze 12 & D #i/=7% p
Eatresuy - LTHEEZH, BropitEa
AERY - DHBEMBED LD ITLD
Z< o p ENERI I —INL. £, TUX
RTAvIOMEERWTIZYUARY YakE
ay—0 q BUERET 2B TE, Zht
TV T 4 v 7 ORI HLEFEIRID L D 37 -
TW3., ZhickDh, FVRX~T7 4 v 7 akER
P—FFDCHANE 2 THETOMA R ak
Y —-HEROMHECEEEICOWT DOIREE
b3 Liliksd. —J, BEOIZVARY va
AERY —IZBWT, —EIRRESERICNL
TIE, MRS E L NUEESE R E 2 20
WhHb. TVART 4 v 7akEny -0t
FBINMCE D T TR ENTWS. pitEakE
0Y—ZoWTIE, “DAHZER” e LTH A b
HhH, TOLETZ Y RZ0L M 2 AN
Brromitol, s L7V R e kD —
AL L 72BERIC DWW T OREDTRDbIE Z 23
Z W3, Berthelot &L~ 7 Y X&) 94
FPELARILO (DEDEHD) ZVRXY H A
FEDZVRZADEDFEEE WS, Frobenius
descent X FREN BHERER L. £z, REZ
BRIE LD 25D p EMD TR E LTIRY
AV VRELDEDHY, ptEarEny -—Mnr
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BT 2720 DfFE e L TEEREE 2R,
NEFLARLZYVZRZY YA M EDTA V7Y
ARNDLNAEED L EOH@EHTE bR
B,
H2REBLHXICBWTELANLD T Y X T 4
vIBEIN G VAR YA NEFTZITHER
L, Frobenius descent OFELIAE L XL DY A
MZOWTHWMO DI ZRL. £, TV
AT A IZE ¢Z VAR AKRKERI—LD
B2 @ L~V OBESRE W THRRL, L~
(m—1)DgZVRZYH AL L mD
TVART 4 v 7% 4 bORIZTZ UV RZLDEHE
B IIOZ e ER LTz, BIZ, g=10D%5E
LA m®D g2 VARYYHAL b Lbm D
ZYVAZY B4 FOficy Y RAZ LD EFRED
BOIIoZ e ERLT.
AREETE, MLV g7V RRXY yakEn
V-, INERFETZEKNRERKCON
TOWRBMEEELRLE LTE L. @
DLV mZYARRY)yakERnY —%iHET
L8R LTI, Le Stum-Quirés Ik 3 = v
MERSR, BERICLZELANLER © T — LHED
B3N, BoEELHRICBWT, Zhs ok
D qHELMEBRLE. CoBRorE®Iz, £F
Berthelot 12 & 3 & L~V ZIEGREO ¢ U OH
BMEFICEEL, m-g? -2V REY B4 b
BT HEBERNMRE, ¢*"-PD @iz AW
WL, BWIRIICBEWTIE, m-PD ZHEAAED
HAR  El =T 2 2 ZiHL 2. 2hb
DFERICED X, EL AL g-F - 5—L8IKE ¢
Vv MIKEMKL, MET 3R VLD
BERTILICED, RS E mg?" -2V 2%
VryarERY-=pEtEINE. ZhoDfERIC
I, K qg-Z7VRERY vakeny —FHhi-ik
p SEFRATI 2 R O B A I X L %

My research is mainly focused on prismatic co-
homology. It specializes in p-adic cohomology
theory, which is the theory of the arithmetic ge-
ometry I major in. Prismatic cohomology was
defined by Bhatt-Scholze in 2019, and compar-
ison theorems with various p-adic cohomolo-
gies were shown, so it generalizes the p-adic

cohomology theories. Moreover, g¢-crystalline
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cohomology can be constructed by using pris-
matic cohomology, and there exists a compar-
ison theorem between them. So it is impor-
tant to mainly focus on prismatic cohomology.
On the other hand, we need to consider log or
higher level structure for crystalline cohomol-
ogy in a general situation. Log prismatic co-
homology was constructed by Koshikawa. We
often compute p-adic cohomology by using a
crystal on a site (corresponding to a sheaf of
modules with good properties, on a ‘topologi-
cal space’). Berthelot proved the equivalence
between the category of crystals on the higher
level crystalline site and that on the level-0
crystalline site (which coincides with the usual
crystalline site), which is called the Frobenius
descent. On the other hand, we can consider
the convergent isocrystal as a kind of p-adic dif-
ferential equation. The category of convergent
isocrystals can be considered as the intersection
of the categories of isocrystals on the higher
level crystalline sites.

In my master’s thesis, I constructed the pris-
matic and g-crystalline sites of higher level, and
proved the analogs of the Frobenius descent
on these sites. I also showed the equivalence
between the category of crystals on the level-
(m—1) g-crystalline site and that on the level-m
prismatic site. Moreover, I proved the equiva-
lence between the category of crystals on the
level-m g-crystalline site and that on the level-
m crystalline site when ¢ = 1. This year, 1 de-
veloped the higher level g-crystalline cohomol-
ogy theory, and gave two certain g-analogs of de
Rham complexes that compute the cohomology
of the higher-level ¢-crystalline site in my doc-
toral thesis. Le Stum-Quirés constructed a cer-
tain complex called the jet complex, and Miy-
atani constructed another complex called the
higher de Rham complex, which both compute
m-crystalline cohomology. In my doctoral the-
sis, I constructed the g-analogs of these com-
plexes. I first defined the g-analog of the bino-

mial coefficient of higher level, and constructed



an important object in m-¢?" -crystalline site
by calculating a certain ¢?” -PD envelope. I
also showed that in a certain situation, the un-
derlying ring of this object coincides with a
natural g-analog of m-PD polynomial algebra.
These can be used to construct the higher ¢-
de Rham complex and the g-jet complex. Fi-
nally, I showed the Poincaré lemma for these
complexes, which states that these complexes
compute m-qP" -crystalline cohomology. It is
expected that these results can be used to de-
velop new p-adic analytic theory, for example

convergent g-crystalline cohomology.
B. JE&GL
1. K. Li : “Prismatic and g¢-crystalline sites
of higher level”, Rend. Sem. Mat. Univ.
Padova (2023).

2. K. Li: “g-de Rham complexes of higher
level”, arXiv:2401.02057.

C. HEEFER

1. Prismatic and g-crystalline sites of higher
level, %5 20 A BIIAREEGERER, IRKEK
2, 2021 4E 7 H.

. Prismatic and ¢-crystalline sites of higher
level, REXHIEERGR & Z DA 2021, HLER
REERORAFATIFCRT, 2021 4F 12 H.

. Prismatic and ¢-crystalline sites of higher
level, NCTS East Asia Core Doctoral
Forum in Mathematics, National Center
for Theoretical Sciences, National Tai-
wan University, Taiwan, 2023 £ 1 H.
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BELZREELOTFRRZ FARICEHT 2R
Hermite Ft & D EEMEICOW TR L TV 3.
AEFIECTOMREZR.

(1)(Yongpan Zou K& OFEMLE) f: X - Y
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EERPELRARE DI S 0727 74 7L — 3
e Ll,L— X % nef 2D f-strongly big & 1E
MEHRKRE TS, Zor & IHEE f.(Kx/y®L)
23 nef 2>D L-big TH % Z & 2’ Biswas-Laytimi-
Nagaraj-Nahm OBFEIC KX DHISA TV 3.
TARZ MLV E 23 L-big ¥ &, Z®D tautological
bundle Op(g(1) 2% big D Z ¥ Z W\, X DiEn
& V-big (Viehweg big) 235 5. 7z, #5
X DERIZIC, IRED f-strongly big # big %
THEOLNEZ DT FHLTWE BRAIEZOTF
Bz HENCHE, X f.(Ky)y ® L) 1% L-big
X hi< V-big b RB2EFTTRLT.
(2) w % compact Kéhler 72 X [ ® Hermite
ftEe 3% FEHIRZIMLVEE - X ORFE
Hermite Ft&izxf LT, Griffiths [EfEM X2 E
HFMECRE SN Zeh L RAASATY
5. RIS L, ZELHMELD
SSWIEEEE LT w- i Z 8 AL, 2hic
X o THREMI 5N 5 IEfEEE LT w-trace 1E
fEYE 2 R 52 Hermite FtB& TER L. ZOIE
EMEL, 18O BGEEE tryiOp ), OIEMENE L [F
ks, FEfMFe LT, FiE Hermite 3t &
PEE D Hermite 3 & w 12X LT, w-trace
IEfA ¥ 72 2% ¥ QCriffiths PIEME M EHE & 72
ZORHAS,ICLE. 2T, BIEEEEIZ X
FTHIEETH > T, PR b —HTEIEHA
LB RED. HEEHIEE ORRL w-trace
HEIEEME>» S, XD 0 XRakEr Y —HOHEK
HO(X,(E*)®™) =0, HY(X,\" E*) = 0 2187
(m e N, 1 <p<rankF). ZHAUIBEHIDORR
R % Griffiths HIBR D ATREZZ R
DOk 7%, F72, Tx DPRiEZ w-trace ¥
IEEMEZ RO 513 X 23R 0 C A BLERS & 72
DHEZAHL 7.

> >
— -

Hermite

I study the positivity of singular Hermitian
metrics on holomorphic vector bundles over
complex manifolds. This year, I mainly ob-
tained the following results.

(1)(joint work with Yongpan Zou) Let f: X —
Y be a smooth fibration between complex pro-
jective manifolds and L — X be a nef and f-
strongly big holomorphic line bundle. In this

case, it is known from the research of Biswas-



Laytimi-Nagaraj-Nahm that the direct image
sheaf f.(Kx/y ® L) is nef and L-big. Here,
a vector bundle F being L-big means that its
tautological bundle Op(g)(1) is big, and there
exists a stronger concept called V-big (Viehweg
big). Furthermore, they conjectured at the end
of their paper whether the assumption of f-
strongly big can be weakened to big. We have
positively resolved this conjecture and, in fact,
proved that the positivity of f.(Kx,y ® L) is
stronger than L-big and becomes V-big.

(2) Let w be a Hermitian metric on a com-
pact Kahler manifold X. It is well known that
for singular Hermitian metrics on holomorphic
vector bundles £ — X, the Griffiths positiv-
ity is often understood in terms of plurisub-
harmonicity. For locally integrable functions,
I introduce the notion of w-subharmonicity as
a weaker positivity than plurisubharmonicity,
and define the w-trace positivity as the posi-
tivity characterized by it for singular Hermi-
tian metrics. This positivity is equivalent to
the positivity of tr,iOg ) in the smooth case.
As a characterization, I have clarified that for
any Hermitian metric w, a singular Hermi-
tian metric is w-trace semi-positive if and only
if it satisfies Griffiths semi-positivity. Here,
quasi-positive means semi-positive on X, and
at least one point is positive. The author ob-
tained the vanishing of 0-th cohomology groups
HO(X,(E*)®™) = 0, H(X,\" E*) = 0 for
any m € N and any 1 < p < rank F from the
singular w-trace quasi-positivity of F. This is
an extension of the known Griffiths vanishing
for singular Hermitian metrics as much as pos-
sible. Furthermore, it was proven that if T'x has
a singular Hermitian metric with w-trace quasi-
positivity, then X is projective and rationally

connected.

B. FEXKX
1. Y. Watanabe, Cohomology on neighbor-
hoods of non-pluriharmonic loci in pseu-

doconvex Kdhler manifolds, Kyushu J.
Math. 74 (2021), no. 2, 323-349.
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. Y. Watanabe,

holomorphic vector bundles and L?-

Curvature operator of

estimate condition for (n,q) and (p,n)-
forms, to appear in Tohoku Math J.

. Y. Watanabe, Bogomolov-Sommese type
vanishing theorem for holomorphic vec-
tor bundles equipped with positive sin-
gular Hermitian metrics, Math Z. 303
(2023), Paper No. 92, 23 pp.

. Y. Watanabe, Nakano-Nadel type,
Bogomolov-Sommese type vanishing and
singular dual Nakano semi-positivity, to
appear in Ann. Fac. Sci. Toulouse Math.

. Y. Watanabe, L2-type Dolbeault isomor-
phisms and vanishing theorems for log-
arithmic sheaves twisted by multiplier
ideal sheaves, arXiv:2211.10077.

. Y. Watanabe, Dual Nakano positivity
and singular Nakano positivity of direct
image sheaves, arXiv:2302.09398.

. Y. Watanabe and Y. Zou, On the direct
image of the adjoint big and nef line bun-
dles, arXiv:2401.17684.

. Y. Watanabe, w-trace and Griffiths pos-
itwity for singular Hermitian metrics.
arXiv:2402.06658.
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1.

Cohomology on neighborhoods of non-
pluriharmonic loci in pseudoconvex Kéh-
ler manifolds, %8 55 BIKEGH Y ~—1 2
F—, AT 4 VB, 2021 F 9 H.

. Cohomology on neighborhoods of non-
pluriharmonic loci in pseudoconvex Kéh-
ler manifolds, 2021 fEEZ A BEEGHL &
IF—, VT4 B, 2021 4F 12 A.

B — T —ZRRIKIC B B IEZ EFFIA

HLEHEDOEEEDarERY — HAK¥S

BRI, 2022 4F 3 H.

Bogomolov-Sommese type vanishing the-

orem for holomorphic vector bundles

equipped with positive singular Hermi-

tian metrics, 2§ 56 FIEBGHY v —t 3

F—, 20229 H.



10.

11.

12.

13.

. Dual

. Bogomolov-Sommese type vanishing the-

orem for holomorphic vector bundles
equipped with positive singular Hermi-
tian metrics, H AR R BFZHoE=,

2022 4F 9 H.

. L?-type Dolbeault isomorphisms and

vanishing theorems for logarithmic

twisted by multiplier ideal
sheaves, HAY ¥ = WG TFIR, 2023
F£3H.

sheaves

Nakano positivity and singu-

lar Nakano positivity of direct image
sheaves, & 59 M HALEE@N L I F—,
2023 4 H.

. Positivity of singular Hermitian metrics

and vanishing theorems, V—2 3 a v 7
ZARHBERC BT 2 2 0L,
2023 45 H.

. Vanishing theorems involving multiplier

ideal sheaves, HAYAMA Symposium on
Complex Analysis in Several Variables
XXIV, (short communications), 2023 4
7H.

Vanishing theorems involving multiplier
ideal sheaves, Young Mathematicians
Workshop on Several Complex Variables
2023, 2023 £ 8 A.

Dual Nakano positivity and singu-
lar Nakano positivity of direct image
sheaves, % 57 BIHEGR Y ~— 1 I F —,
2023 9 H.
Nakano-Nadel type,
Sommese type vanishing and singular
dual Nakano semi-positivity, 55 66 [[F
Bams v ARI T A, 2023 £ 10 H.
Nakano-Nadel

Sommese

Bogomolov-

type, Bogomolov-

type vanishing involving

multiplier ideals, Workshop on Complex
Geometry in Osaka 2024, 2024 £ 3 H.
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PEREZ-VALDES Victor

A. THZERE

G ORB (ILV) L8O# G OXRB (1, W)
Bhzehkr s, [, V) 28 (7, W) ~
O G HRIEGE /IR NIERR (symmetry
breaking operator) ¥ 5 5. Z OXFMERN
TERRZMMT 5 Z L2k > T, REOHIRII| ,
(EWEKRTORIERIOME) 2L fRHTE 2
ZepHifFEIn 5.

Z OXFER N D IEH R % R A2 30E TH 2,
WO TERETET 2 30 (BONHMERNERR)
BEZBHZWTES. BRI, Lieff GO G
BEREREZHE X DY IFHL, X,Y Lo
RZ MR VW BEZ BN E 212, ROME
BEZBND.

FIRE 1: WO NFMEAERZR D 032 %
ER X

D :C™(X,V) = C®(Y, W)

ZHIk X = G/P DY = G'/P' »PIEZEK
T, N7 FUVH VW BZFNEREL o EREE
P, P OABXITTRIUCFEST 227 bLRDS
B, ZOWITERAUER R 2 WS 2 Fik
(F-method) 2% 2013 FIZ/MAMBITHAIC K > T
RN, ZOFEE, WoFERorE-
FreRkDzews5EE, —Mk Verma IS
“REBY Fourier Y i3 221tk »> T, &
% mbE DR TR R 2 T Z2HAX 2 IRE T
% 20D MBI RA S8, BEE2 ALz A
LTS WS HIETH 5. BB HE P O
Lie BROBEBZRE il &, B 2WMD /52
KROFHEIHIL 2 BRMSHEXTHL e h
AEFATE 3.

o Ko TR (X)YGQG)
(53,52,500(4,1),500(3,1)) @ % & % %
Z, S Eosv2 2N+ 1 ORZ P LH
V=Vt v §? LOBERR W = L, 1<K
LTRIE 1 OB OWTIFELTWS. Bk
BNz, M1 BROZoDRBEICTTIsNS :
FIRE A W5 PR AL E F 38 0 70 3 221

Diffso, (3,1 (C™ (5%, VINHL),C%(82, L))

-
—

MBEIZBELRBRVIZDDNT XA =& (N, v,N,m) €
C? x N x Z RT3 0B+ E2RER K.
BREZ, 2020t RER K.



RE B: LidoZz2o4RoT D)\N;" % BARENICHE
R k.

LR oME A, BiE N =m =0 055 HEE
A DER I & A WF5ET, Juhl B & K/ R-Orsted—
Somberg-Soucek 12 & o T EH, N = 1,
m = 0 O EIZ/PRALR-Pevzner DR H
LEMNDE. —F, N =1, |m| > 1 OHAEE
[B5] TR L7-. S EIT [B5] OfERZ —Mk(k
L, WA B% N=1,23,|ml >N 055
WCREBIMR L. —fkD N € N iH L THE
A, B IERIBRIEDS, |m| > N OBHIILLD
MEZ R TEZIRE L.

EMRBNC F-method Z#AT 22212k - T, L
SOME A, B 2N + 1 fHoRADZIEHA I
T2 22N + 1) HO#ESLHEMD RN WS
FIREMEDBHPTFET 272DDIRT X=X DR
ERES X, ZOBMARNLEE KD 5 Z LIiZH
ETH2ZeIGIHTE . MEPEDEMD T
BARZHRIICHERIRT 2772 —D N e N
i3 LT [B6] TR LT

Given representations (II, V') of a Lie group G
and (m, W) of a Lie subgroup G’ C G, we say
G/7 V)
to (m, W) is a symmetry breaking opera-

that a linear G’-homomorphism from (IT

tor. Constructing these symmetry breaking
operators may help us to understand better the

behaviour of the restricted representation II

@
(abstract branching problems).

One way of thinking about these intertwining
operators is in a geometric setting; namely,
when we consider the ones that can be writ-
ten as differential operators between manifolds
(differential symmetry breaking opera-
tors). More concretely, suppose that two Lie
groups G D G’ act respectively on two mani-
folds X DY, and let V and W be two equivari-
ant vector bundles over X and Y respectively.
Then, we can consider the following

Problem 1: Give a description of the space of

the differential symmetry breaking operators:
D:C®(X,V) = C®({Y,W)

If the manifolds X = G/P DY = G'/P’ are

flag varieties, and the vector bundles V and W
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are those associated to two finite dimensional
representations of the parabolic subgroups P
and P’, a method of constructing these differ-
ential symmetry breaking operators (called the
F-method), was proposed in 2013 by Professor
Toshiyuki Kobayashi.

Following this line, we considered the case
(X,Y,G,G") (S3,52,500(4,1),500(3,1))
and studied Problem 1 for a vector bundle
V = VINTL of rank 2N + 1 over S%, and a
line bundle W = L,, ,, over S52. Concretely, we
divide Problem 1 into the following two prob-
lems:

Problem A: Give a necessary and sufficient
condition on the parameters (\, v, N,m) € C? x
N x Z such that the space of differential sym-

metry breaking operators
Diffso,(3,1) (C* (S, VN 1), C*(S%, L))

is non-zero. In particular, find its dimension.
Problem B: Construct explicitly the genera-
tors ]D)ﬁ\vym of the space above.

For N 0, Problems A, B above
were solved by Juhl and Kobayashi-Orsted—

m

Somberg—-Soucek from a conformal geometric
point of view. For N = 1,m = 0 the solution
can be deduced from the results of Kobayashi—
Kubo-Pevzner. On the other hand, the case
N =1, |m| > 1 was done in [B5]. In this aca-
demic year, we generalized the results in [B5]
and give a complete solution to Problems A and
B for N =1,2,3 and |m| > N. For N > 4, the
problems remain unsolved, but we proposed a
strategy to solve them for |m| > N.

Concretely, by using the F-method, Problems
A and B can be proved to be equivalent to
the problems of, respectively, finding the con-
ditions on the parameters that assure the ex-
istence of a solution, and constructing explic-
itly that solution of an overdetermined system
of 2(2N + 1) ordinary differential equations on
2N + 1 unknown polynomials. In [B6] we pro-
posed a strategy to solve this overdetermined

system for a general N € N.



B. ¥FEi#HX

1.

. V. Pérez Valdés:

. V. Pérez Valdés:

E. Martin-Peinador and V. Pérez Valdés:
“A class of topological groups which
do not admit normal compatible locally
quasi-convex topologies”, Rev. R. Acad.
Cienc. Exactas Fis. Nat. Ser. A Math.
RACSAM, Vol. 112, no. 3, (2018) pp.
867-876.

. V. Pérez Valdés: “Normality and Duality

on Topological Groups”, F#NKFEIRMF
I ZE AT S sk 2139, RIMS HFEIFFE (X8
BT, KM 2 DJEAT T OERE (5%
REHF  KEFBSEAE) (2019), pp. 100-
112.

“Construction of
differential

vector-valued symmetry

breaking operators for the group
SO(4,1)”, WERFZRLEBHILRLEH S
BHE LR (2021 4RFE).

“Construction of
vector-valued  differential — symmetry
breaking operators for the group
SO(4,1)”, RElaw> ¥ RY v L4 2021
AR (HEEN @ ABRRMIASEE, DR
), pp. 123-136.

. V. Pérez-Valdés: “Conformally covariant

differential symmetry breaking operators
for a vector bundle of rank 3 on 537, In-
ternat. J. Math 34 (2023) no. 12, Paper
No. 2350072.

. V. Pérez-Valdés: “Construction and clas-

sification of matrix-valued differential
symmetry breaking operators from S® to
527 B KR AR L R HE £
L (2023 ).

C. HEEFR

1.

Introduction to the F-method due to T.
Kobayashi and M. Pevzner, Workshop
on “Actions of Reductive Groups and
Global Analysis 2020” (organized by
Toshiyuki Kobayashi), &> Z 4 > 2020
FE-8H.

About the dimension of the conformal

transformation group by S. Kobayashi,
Workshop on “Actions of Reductive
Groups and Global Analysis 2021” (or-
ganized by Toshiyuki Kobayashi), #+ > 5
4>, 2021 4 8 A.

. Construction of vector-valued differen-

tial symmetry breaking operators for the
group SO(4,1), ZHH> KT ¥ 4 2021
R (HEEA: ABRRIASE, DHRRRSEA),
F74>,2021 F 11 H.

. On the construction and classification

of differential symmetry breaking op-
erators, Seminar at Red de Doctor-
andos en Matemadticas (organized by
Jests Llorente and Eduardo Muhoz-
Hernandez), University Complutense of
Madrid (Spain), June 2022.

. Introduction to a residue formula for

regular symmetry breaking operators by
T. Kobayashi, Workshop on “Actions
of Reductive Groups and Global Anal-
ysis 20227
Kobayashi), > 74 >, 2022 48 A.

(organized by Toshiyuki

. Applying the F-method to construct

and classify differential symmetry break-
ing operators, Seminar of the Depart-
ment of Algebra, Geometry and Topol-
ogy (organized by Raquel Mallavibar-
rena and Guillermo Sénchez), University
Complutense of Madrid (Spain), January
2023.

.S FEDS Y7 3 ORZ FPAKRDEE, S?

EDERRAN DI FIERALE R O
FRE IOV T, £ 2 F— (ARFIAL
4), HERRYE, 2023 43 A.

. Construction and classification of confor-

mally equivariant differential symmetry
breaking operators from a vector bundle
over S% to a line bundle over S2, HARK
PR 2023 FEER, HRARE, 2023 4F 3
H.

. Understanding systems of ODEs equiv-

alent to the construction of differen-

tial symmetry breaking operators prob-



lem, after Kobayashi- Kubo - Pevzner,
Workshop on “Actions of Reductive
Groups and Global Analysis 2023”7 (or-
ganized by Toshiyuki Kobayashi), > 5
4>, 2023 4 8 H.
10. On the construction and classification
problems of all the differential symmetry
breaking operators for generalized prin-
cipal series representations of the pair
(G,G") (S00(4,1),504(3,1)), Paral-

lel sessions of the 7th Tunisian-Japanese

Conference: Geometric and Harmonic
Analysis on Homogeneous Spaces and
Applications (in honor of Professor
Toshiyuki Kobayashi; organized by Ali
Baklouti and Hideyuki Ishi). Monastir,

Tunisia, November 2023.
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Y¢ 2 4% (Second Year)

B&& {8 (ISOBE Noboru)
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(WINGS-FMSP

a— %)
A. TR
HTHRITLTWVS ChatGPT IR XN 3 k5%
BROANTHBEIC L T, HE%¥E (Deep Learn-
ing) £ PHENZEIRE T ML, FAIRIZ BRI
TH%. 2T, HIE¥EZ, Deep Neural Net-
work (DNN) w5, JEMIEE R Z BRI &
R BBET VR, EH ], D%, BHERE
k5222 TH%. DNNIZOWTIE, JTREAML
TE R U LRRZZ AT & W o 7= BHER I A fRAT 25 6
LTWa, fiys, T3 B LTk, DNN 238
BEBD» LRI TND Z DR Y 22, —
MR 72 BB BT B R AR FickoTL
FoTWs., ZON#EEZHRL LS5 &, DNN @
BRI BEER %, 2% ODE OBttt A%
TRAWEBIAENTHWS. 20 ODE fkahi:
DNN (X ODE-Net & MEN 5. LA LRYS,
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Z DX 512 DNN % ODE-Net (2B D #2272
%, ODE-Net \Zi#& 32 E8 ) 0ER i
W OPHHAZ, FlzICHL T 20BN D 5.

D EonBEEIcEgo oh, SEEERO D
DM ZIT- 72 !

1. EEEETIEBALL MEE) ogkic
Hox, IEEERE] OBIREN 21T /2.
BRI, Bk 2A00RIc &2 MY
Wi oEicEo =, FOLELTR D
T EMIL L. ZORERy LT, Qi
MO AN DOWHLIN R ZFEH L 2. 5
ITHFRICBWTIE, NN 23985 X — &2
LT TH 2 REND - 722, Lions IZ
FoTHREEIN L-EEBOMEZEA
$5 28T, NN2IERETH - THALH
HIF[REIC 7R o .

. —ROBEMEYE OVHATIE, [FH) &
17z ODE-Net OfAs, HiEE LTW23H
BEREXGEMLTWE2ARHTS 5.
COXSREICESE, HilRFEEOR

HAZRRL, MamiRE L LR 21T -

72, ZORHEAZ, ZAREFTLOXRT

FEREIC 72 2 TW 3 Flow Matching & FEE

N2 EOMHM A%, Brenier 1 X - TH

g S e — it A2 v T —iib

L7bDTH5. Zo—MBibtix, HEFYE

BB L ERE T V2 RFEET 2

T DICARI Rz, FFEERE NS &R

212, Flow Matching % JSH 3 % Z & %0]

HEIZ L 7=,

The mathematical model known as deep learn-
ing is an essential technology for modern arti-
ficial intelligence, as typified by popular plat-
forms such as ChatGPT. In this context, deep
learning is the process of mathematically opti-
mizing a function model known as Deep Neu-
ral Network (DNN), which sequentially com-
bines non-linear mappings. Theoretical analy-
ses such as universal approximation theorems
and generalization error evaluations are pro-
gressing in the study of DNNs. However, the

nature of DNNs being composed from function



compositions poses a barrier in terms of learn-
ing, with analysis in a general setting still de-
veloping. To overcome this difficulty, DNN’s
sequential function composition is being consid-
ered as a certain ODE’s discretization. DNNs
transformed in this way are referred to as ODE-
Nets. Yet, when DNNs are replaced with ODE-
Nets, there is a need to establish new protocols
and frameworks to adapt the learning process
to suit ODE-Nets.

Motivated by these needs, we conducted the

following two research studies this year:

1. Based on the formulation of the learn-
ing process introduced up until last year,
we conducted a mathematical analysis
of the “learning process.” Specifically,

we researched the asymptotic behavior
of the gradient flow based on its formula-
tion in the “learning process” with E as
the gradient vector field. We were able
to demonstrate the asymptotic conver-
gence to the critical point of the gradient
flow. Previous studies required the Neu-
ral Networks (NNs) to be linear with re-
spect to the parameters. However, with
the introduction of the concept of L-
derivative functions developed by Lions,
we were able to prove that even if the NN
is non-linear, it converges in the topology
of Wasserstein-type distance spaces.

. In a general supervised learning frame-
work, it is unclear whether the learned
ODE-Net solution accurately approxi-
mates the intended function. Motivated
by this, we proposed a new learning
framework and carried out its theoretical
guarantees and empirical experiments.
This framework generalized a learning
pattern called Flow Matching, currently
a hot topic in the context of genera-
tive models, using generalized continu-

This

generalization made it possible to apply

ity equations studied by Brenier.

Flow Matching to a task known as con-
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ditional generation, a task essential for
implementing deep learning-based gener-

ative models in societal implementations.

B. FEKam X
1. N. Isobe and M. Okumura, “Variational
formulations of ODE-Net as a mean-field
optimal control problem and existence
results”, arXiv 2303.05924v3.

. N. Isobe, “A Convergence result of a
continuous model of deep learning via
Lojasiewicz—Simon arXiv
2311.153665.

. N. Isobe, M. Koyama, K. Hayashi, K.
Fukumizu, “Extended Flow Matching: a
Method of Conditional Generation with

inequality”,

Generalized Continuity Equation”, in

preparation.

C. HEEFER
LM thok, BIH PR, B0, R FE],

“Tweedie’ s formula 2 X237/ 4P~
JeA—bzra—xo—t « 53
[ IBISML W78 &, IRERY:, 2024 4 3
H3H-3H4H.

- BRERR, “PRESE ORI E 7L OREH
fetr e 2 JOH ¢, BB Y -2 > ay
7, B, 202442 A 13 H.

B MR, “A convergence result of a
continuous model of deep learning via
Lojasiewicz—Simon inequality®, HILKZF:
OS il 2 F—, BALRY:, 2023 £ 12
H 13 H.

- BEERMR, i s BRI X B TREEE DR
<, 55 2 BEFICHBEAR R, SRR
774 b 75, 2023412 A 3 H-12
H 4 H.

- BEERAR, <P TR ER & RIE AR M o
HAEAOEMALCIANT T, BAERHT & 5%
WEEE DRI < Frike RO BOEERE, L
MRFEXAT+ 74 Y HA Y, 2023 4
11 H3H-11 H4H.

- BRFRAE, NLOHEHR, ARTEF, AKX, “Ex-
tended Flow Matching Theory for Con-
ditional Generation” (KRR X —HFK),



10.

11.

12.

13.

14.

15.

. R,

26 [ETEMEREEBwmY — 2> ay 7
(IBIS2023) , ALJ/UNEIBRZFEIS, 2022
10 H29 H-11 A 1 H.

. Noboru Isobe, “Mathematical Analysis

of Deep Learning via ODEs” (invited),
Recent Development of Qualitative The-
ory on ODEs and its Applications, Kyoto
University, October 25-27, 2023

“On a gradient flow modeling a
learning process of deep neural networks
in a metric space and its convergence”, H
AEEERMFR A IR, BILRY:, 2023
F£9H20H-23H.

- BRERAE, <TRIEEE 2 KRBT 2 B A LR

DEFNHMEITONWT”, 5 44 [FIFRR R
AETFEIF—, HHEERE, 2023 4F 9
H2H-5H.
Noboru Isobe, “Variational formulations
of continuously deep neural networks
and existence results”, 10th International
Congress on Industrial and Applied
Mathematics (ICIAM), Waseda Univer-
sity, Aug. 25 2023
BB, CHBERERE =2 — 1%y
=2 DZESERLE, ZDROFTE
IZOWTY, 2022 FEISHBEE S RIFTE
=, BAKRYEHY v > o8&, 2022 4F 12
H 15 H-17 H

AR, RSB O ) b B
FUCIANT T (GARRRE), BORTE T2
W, A4y, 20224912 H 3 H.

R, “ODE-Net 05735 550 il i ]
WX BERLE 2 DMFEITONT” R
AR —FF), 8 25 [AEH N E i
v —2¥ay 7 (IBIS2022) , 2 < IXEE
X%, 2022411 H 20 H-23 H.
BFERMR, “TREEEICNT 2 ) @by
BEmM I E O, BB Ly > a
<2t 3 — 2022, FERKY, 2022 4F 10
H 15 H.
BEERH, “ODE-Net 0ZHENRLE Z
DIRFEICDWVWT?, HABHER ER
AaRtx, dulERY:, 2022 9 H 13
H-16 H.
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16. BEERH, FRARHIEA, “ODE-Net 0¥ &
D FE(L-Z DR & ST T, B
B 2022 FEFR, JLEEKRE,
202249 A

F&E M, “On a Variational Formulation
of ODE-Net and an Existence Result”,
BA3EERSERETFLIF—, A5
4>, 202249 A5 H-TH.

BRI, V32 855 B A 1 3 7L oD L 12
-5 < ODE-Net ZE(LD 7= 8 D EHGRAT
EAMEIZOWT?, HARSHES YR 5
18 [EIFFEER R E S FER R, TUNKFE (>
74>), 202243 48H9H.

F&ER A, “Wasserstein AJFCHRICNT$ 3 72 4)
B GRREEY, 51T BEBCAR S TSR
B, BERY: (X714 >), 2021 F
3H2H-5H.

17.

18.

19.

F. M2 — B R
1. JIMKRES AT 4 7 AV EA MY HF %
AEWFFE- AL R ST TRUE T & A
DI FE DR < FHR O FERE ) iR
xKHE

=
i

2023 1 R AE R Y — 2> a v
7 (IBIS2023) BFH L ¥y 7—>a vl

2. 2022 FFE HARFE RIS MITER
¥, 202343 A

3. T TRWIERRE, 20224 3 A
THERE, 20203 H

R & (ITO Kei)
A, WEZEREE

HIIBER AR D IR LIZ D W TIFZEL TV
%, FHCHEBZ NSRS HOHMUERINET
Kajiwara-Watatani REZ WL TV 5,

BB # %R D IERTHYE X 2000 4F1C Deaconu &
Muhly 2 E# % 5 2 120 O DERTIE DA
DIEWD R LT Wi IR DOERZ RFET 5
SO ERELDI-OPER A TDH 5,

NFREIIZER e ZOEBOMTH 5, ¥R
DNR—R L7525 EH ORI, SR DIEA R
L e LTl biAEh 3, JERTHL



REGwR» D7 FuY =T, IO R
¥ Cartan F7RETH 2 Z e BRI N %,
Deaconu-Muhly (RE2 Z OifFED TH 3 Z
LIFEBDPOLEBIZNDS, &AM, Kajiwara—
Watatani fREDS ¥ 5 DIIRBIRT D - 7z,

. HENERDON— R L 725 Z2ICHIET 5
AJIRER > B Kajiwara— Watatani fAEIC B W
T Cartan 30 ETH % 7= D ORE+ 0 5&M4%
5 272, Fiz. Cartan i AE01T2 2 L I3RS
BWZ e xmliz,

I study noncommutativities of discrete dynam-
ical systems; in particular, Kajiwara—Watatani
algebras associated with complex dynamical
systems and self-similar maps.

The first definition of noncommutativity of dis-
crete dynamical systems was given by Deaconu
and Muhly in 2000. Their algebras lacked data
on branch points. Kajiwara and Watatani mod-
ified the definition to retain them.

A dynamical system is a pair of a space and
its transformation. The base space of a dy-
namical system is incorporated as a commu-
tative subalgebra in the noncommutativity of
the system. By analogy with noncommuta-
tive measure theory, this commutative subal-
gebra is expected to be a Cartan subalgebra.
Deaconu—Muhly algebras are as expected; how-
ever, whether Kajiwara—Watatani algebras are
expected or not was an open problem.

I gave a necessary and sufficient condition
which guarantees that the commutative sub-
algebra of a Kajiwara—Watatani algebra corre-
sponding to the base space of a complex dy-
namical system is a Cartan subalgebra. In par-
ticular, I showed that such commutative subal-

gebras are not necessarily Cartan subalgebras.

B. FE#K
1. K. Tto:“Cartan subalgebras of C*-
algebras associated with com-
plex dynamical systems”, preprint,

arXiv:2303.14860.

C. MEHZER

1. NERATHEST 2 CHUELD Cartan #57
KRB, RRIERRRE I 5 —, HE K,
2022 F 4 H.

2. Cartan  subalgebras of
Watatani algebras, fEFH RIRE D HIED
e, SRR, 2022 4 9 H

3. Unity of two kinds of Kajiwara -
Watatani algebras, JHEH RE]R L 2
F—, HWHEBKF, 2022 £ 10 H.

4. Cartan subalgebras of C*-algebras asso-

Kajiwara—

ciated with complex dynamical systems,
BT I > —, HEEKRY, 2022
11 H.

E HEE (WANG Peiduo)

A FFFEBEE

FNX B RTT D Berkovich 22/ E D p EM 5 52
KEMIET 2, —R0C p #ERD FHR LoD
HERCOWT O RER (p # Fuchs EH L B
M 3) 1. pitEdE Liouville ZD5MFD b & T
Christol ¥ Mebkhout 12 & h/R& 17z, Gachet
BZoEMEB/BRTOHE I —RILL72e — 7.
Kedlaya 3—XTD p i Fuchs £ % X h —fi{t
L7, FADEX"On generalized Fuchs theorem
over p-adic polyannuli"lZB W Tk, &XICIZE
3 — b X iz p #E Fuchs EHZR L7z, &
X p EMNHY 7 Z B XD ZHHR LD Robba 5%
HEEE T AERIC DL To—RibE i p
7 Fuchs EEEHHZ L7z 51T, Xiao i p i
WMo e VT, NERLREIREZ R
KD Swan BFOMWEZAHALZ. ZOHEEHD AN
Y ENAHERAND =L EE Z T 5,

I study p-adic differential equations over high
Christol and

Mebkhout proved the decomposition theorem

dimensional Berkovich spaces.

(the p-adic Fuchs theorem) of differential equa-
tions on one dimensional p-adic annuli under
certain non-Liouvilleness assumption and Ga-
chets generalized it to higher dimensional cases.
On the other hand, Kedlaya proved a general-

ization of the p-adic Fuchs theorem in one di-



mensional case. We proved Kedlaya’s general-
ized version of p-adic Fuchs theorem in higher
dimensional cases in our paper "On general-
ized Fuchs theorem over p-adic polyannuli'. In
this year, I studied the generalized version of
p-adic Fuchs theorem for differential equations
satisfying the Robba condition over relative
polyannuli. Moreover, Xiao proved properties
of Swan conductor of local fields with imperfect
residue fields using p-adic differential equations.
We want to generalize this theory to arbitrary

Henselian valuation rings.

B. FEimX
1. Peiduo WANG: "On generalized Fuchs

theorem over p-adic polyannuli", Ac-
cepted by Tohoku Mathematical Jour-
nal, arXiv:2206.13065.

C. HEEFER

1. "On generalized Fuchs theorem over p-

RE R an x
v L B 2022 4 H.

. "On generalized Fuchs theorem over p-
adic polyannuli", 2 21 [E{lIA A EREHGE
BR A, 20224 7 A.

. "On generalized Fuchs theorem over p-

KRB EEEGR e 2 D

3, 5, 2022 12 A.

. "On generalized Fuchs theorem over p-

adic polyannuli",

adic polyannuli',

adic polyannuli", Number theory semi-
nar, Fourier institute, Grenoble Univer-

site Alpes, France, 2023 £ 11 A.

NE ME (OHARA Kazuma)
(%% DC1)

A. WFZEMEE

p-ER EEFRS N AEBEE (BUF p-fEf) o
R, BREARBHOFLER DR KRB
KBWTRBANRWHENFET 2B Z
NERPEEZFN—75T, R Langlands xf&
LT piE A Weil BED L-X5 A —Z 2 0
SEDHfFENZE Z 25, BEGRIBVWTHIE
WICKELREEN 2RO, pER & FRIAK Lof
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PWRBEfOMEO K ERERY LT, piERICIX
Moy-Prasad 7 4 L b L— g Y PRI 2B
YRT NERAEER SR D T 4V R L= a YHIFE
ETREWVIZePBITFoh3. 207D, Zh
5D 7 ERTREANOHIR D E ODJ: 5 755%
BHEEUPE WD ZEIEHLT p-EffoRE %
DT HZENTES. FHT type LI 25
iz a v oo Vo RE e Z OBFIRBOM (K, p)
IZDWTIE, p-isotypic part THEK X123 KHDH
572 3 IRl BA, type (ISFBES 2 Hecke R
LomitE e BEREE 25 Z e PHISATNS.
ZD7=, type BRI L ZAUHTFES % Hecke
BOWMEERNDS Z X, p-ERORKREFANR
SEED—DDBNEFIETH 5.
PEHIVFELTOMERIIBNT, YulZ X o TE
XN DIFER AR type & XN 5 type
KR LT, ZRUHIBET % Hecke BRDEE 0 D
type @ Hecke BR& RRITH 2 5 EH % FEHA
L7z, BRE 0 D type I2fTBES % Hecke BRIZTDW
Tl&, Morris 12 &K W AEBIT e BBRAIE X 5h
TW3EWVWH Zehd, ZORrAbLDEZZE
T Yu O TR SN 3 type 1IR3 % Hecke
ROBENIRINCEER X NS, p B TFITKE
W F TR TOMWBRNEED Yu DK T
B#oh 3 type &L Z &2 Fintzen 12 & o TR
SNTWBE—JTT, BRRAE IR S 2B
B LT, ZORBICEETN S type #1331
¥ Kim-Yu type & MHIN 3 & D —f&AY7%R type &
EZBRENDB. Kim—Yu type (ZBI57 IS
M7 type D—f(LTH % L FIRFIC, HE 0D
type D—fR{LICD o TWVW3. HEFIINEERE,
Morris 12 & 2 0 D type D Hecke BRDFLIA &
B OFmEITS 22T, Kim—Yu type OffFE
3 % Hecke BRIZDWT, HE 0 D type ® Hecke
RO RZ1G7.

AREET Jeffrey Adler, Jessica Fintzen, Manish
Mishra ¥ OHFBZEC LD, ZOMRE X 51258
D2 LIEI LTz, HEH X DHFETEIC
BWT, {EED Kim-Yu type I3 % Hecke
RO 51RE 0 D type D Hecke TR HTITH %
R L. EHITHEE LIV 2hDR
HEPERL, ZORHEODH & TEIHELOMED
BohdZre%ZRLAE. ZOMBRIXC LoRE
KRGS, BREDBAICHEHAT I dTES



7, BREGHNDICHNZHEZ 6N 5.

The representation theory of p-adic groups is
interesting in itself because of the existence of
phenomena that do not appear in the represen-
tation theory of real reductive groups, such as
the existence of supercuspidal representations.
It is also of great importance in number the-
ory from the perspective of the local Langlands
correspondence. One of the major differences
between the structure of p-adic groups and real
reductive groups is that p-adic groups have a fil-
tration consisting of compact open subgroups,
called the Moy—Prasad filtrations. We can clas-
sify the representations of p-adic groups by ob-
serving their restrictions to the compact open
subgroups. In particular, for a special pair
(K, p) of a compact opens subgroup K and
its irreducible representation p called a type,
it is known that the full subcategory consist-
ing of the representations that are generated
by their p-isotypic parts is categorically equiv-
alent to the category of the modules over the
Hecke algebra associated to (K, p). Therefore,
constructing types and studying the structure
of the associated Hecke algebras are essential
to study the representation theory of p-adic
groups.

The author proved that the Hecke algebra as-
sociated to a tame supercuspidal type is iso-
morphic to the Hecke algebra associated to a
depth-zero type. Since Morris gave the gener-
ators and relations for the Hecke algebra asso-
ciated to a depth-zero type, we can also obtain
the explicit descriptions of the Hecke algebras
for tame supercuspidal types.

In this year, in a joint work with Jeffrey Adler,
Jessica Fintzen, and Manish Mishra, the au-
thors have succeeded to generalize this result to
arbitrary Kim—Yu types, that are not necessar-
ily supercuspidal. In this joint work, we proved
that the Hecke alegebra associated to any Kim—
Yu type is isomorphic to the Hecke algebra of a
depth-zero type. Furthermore, the authors de-
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fined several axioms and showed that the Hecke
algebra isomorphisms always hold under these
axioms. The result is not only for the represen-
tations over C but also over the fields of positive
characteristic. Thus, it has many applications

to number theory.
B. FE&K#X
1. Kazuma Ohara : “Hecke algebras for
tame supercuspidal types”, American
Journal of Mathematics, 146 (2024),
no. 1, 277-293. MR4691489
. Kazuma Ohara : “On the formal de-
gree conjecture for non-singular super-
cuspidal representations”, International
Mathematics Research Notices, rnacl154.
. Kazuma Ohara : “A comparison of en-
domorphism algebras”, arXiv e-prints
(2023), arXiv:2301.09182, to appear in

Journal of Algebra

C. HEEFER

1. Hecke algebras for tame supercuspidal
types, 2021 FFERBGHS Y RI T L, A
Yo 4y, 202111 A.

. On the formal degree conjecture for non-
singular supercuspidal representations,
REFaaxyn, T34, 2021 48
11 H.

. Hecke algebras for tame supercuspidal
types, RIMS HE#%E (5% TMRAE
X RE L BB 2, A2 54>,
2022 1 H.

. On the formal degree conjecture for non-
singular supercuspidal representations,
Algebraic Lie Theory and Representa-
tion Theory, *> o4 >, 202245 H.

. On the formal degree conjecture for non-
singular supercuspidal representations,
%9 BIREGRE R R R, SR,
2022 £ 6 H.

. Progenerators of Bernstein blocks, Johns
Hopkins Number Theory Seminar, Johns
Hopkins University (USA), 2023 42 H.

blocks,

. Progenerators of Bernstein



Group, Lie and Number Theory Semi-
nar, The University of Michigan (USA),
2023 3 H.

. Types for Bernstein blocks and their
Hecke algebras, Trimester Seminar Se-
ries, Hausdorff Institute For Mathemat-
ics (Germany), 2023 /£ 5 H.

. Moy-Prasad filtrations, & Bt 3

F—, BES—H¥ 4 FERTI, 2023 £ 9

H.

On progenerators of Bernstein blocks,

24th  Autumn Workshop on Number

Theory, dLHEEKRY:, 2023 4£ 10 A.

A comparison of endomorphism algebras,

REGHS Y RIw L 2021, Wil 2023 4F

11 H.

Types for Bernstein blocks and their

Hecke algebras, RIMS H:FI#FZE (23BHALD)

MR OWZE , RIMS, 2024 £ 1 A.
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11.

12.

G. ZH
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A. TR
B (2022) Tl HHREM VO BT, Ei
DA EDEIRNFEI D & EBEREZ AN, K
Bk 2R o TV 2Dk, 2ROV TOROHR
JEERD &, HSHZ DWW T DB D HFEFIASHEI T =
BEHEIDTH S, BLawLTid, VO ETEg
ORFHENIFFAARABETH 51 2\ D Ajtail DIE
B BRI Z R— 212, ERoMEOEE
IFRICDONWT, ZOBEKERC 254 2HE 60
72, DHEIICE O WTERICHBIRICETES
TXIITERP o, ZOREICOWTIZT] X
EMALTBD, SEEIOERRREEZEL T
N D¥E B b b MR L 72.
—%. ERoOEBD HADIEIIC. BREM ETY
AR AE DRI FEE AR EED T DWW T
ER Lz, BRI, GPWU o BB
. BREM VNC? icBWT, FHEERRIT
B D rank D, FIRZ k725 Dk 3 MR ZER O

209

HEDH A X OMICHAHTE 2 2 2wl
(2023), AU, rank WAL (VNC?
TIHEAILTZ 2 ED) HaR CatlHE N5 HAE
DERNFEIED, VNC? T TE2 2 28
32, ZAUZ KD, [Grolmusz, 2000 THZ 5
ATV 3 Ramsey number DFHiA, VNC? T
AT E R Z e 2o LT L7z,

F7. AREMOETNVHmEMRN T 212H 7
b . Shepherdson OFEH (1964) % &FHIC, B
WICHZMT, ¥ —_AI2EIF—2(ToTEL
M, ZOEIEY e LT, IFAaERE—ZHZEHA
DEFEICOWTHIR ZF DT, —HEICEE
ZED 7 KEME. IRz & OHFE T T Z
e LTErol (2024), EEIICZ, R20fF
RIS S . Themils 2 IFaFERE—Z
BZEA f 5260 b 8T, fOXRBE S D
BREHOT LI OMXZ2L8EREE 2T, 2
LD, FRCEEEI Ol Z SHANe LTS
Ao EI. el 2 FaRREE—%
BEZHEXDPFEET 208 5 0HE. BXUREE
TAHEENERDZ T NIV X LD 5 —
~ ¥ ZADFHliAT & 7z,

AT, model extraction WEIZHF 23 Al &
FaUT 4 DMK BITo, =i FEZ. KA
NIl e e o4k (2021) Tl WWMEEET LR
MM = 1T 2B ICEERNICHWL NS
Integrated Gradient IZXf L., DRVWEO 7 =V
“C Vanilla Gradient #1873 % Z & T, %F 2N
3% model extraction DFIEDFIFE I L TH
WHAARETHBZ Z e Zm L, £DH%., = 3%
Z. ZE B RN EA e OFEIFE (2024)
T, NA 7 RAHEEFLZZE ReLU % v b7 —
7. NAFZRAEDBROW=JED ReLU v b7 —2
WAL T, BAKI72 model extraction dFiE%
5z 7z

In my Master’s thesis (2022), I investigated the
implications among various combinatorial prin-
ciples over the bounded arithmetic V°. The
main interest was whether the pigeonhole prin-
ciple for bijections could prove the pigeonhole
principle for injections or not. Based on a mod-
ern proof of Ajtai’s theorem, which states that

the pigeonhole principle is unprovable over V9,



my thesis obtained intriguing sufficient condi-
tions for a negative resolution to the aforemen-
tioned question, yet it did not lead to an ac-
tual solution. I continued to explore this issue,
actively engaging in discussions with scholars
abroad through presentations this year.
Additionally, beyond the aforementioned en-
deavors, I studied which combinatorial princi-
ples could be proven over the bounded arith-
metic VNC?.  Specifically, in collaboration
with Professor Satoru Kuroda at GPWU, we
discussed the proof of the correspondence be-
tween the rank of a matrix with rational co-
efficients and the size of the basis of the lin-
ear space spanned by its column vectors in
the bounded arithmetic VNC? (2023). This
implies that combinatorial principles, provable
through elementary discussions involving rank
within V NC?, can indeed be proven in VNC?2.
As an application, we discussed the provability
of the evaluation of Ramsey numbers given by
[Grolmusz, 2000] in VNC?2.

In the course of examining the model theory of
bounded arithmetics, with Shepherdson’s theo-
rem (1964) in mind and focusing on real closed
fields, I conducted surveys and seminars with
my colleagues. As a byproduct, we gained in-
sights into the interpolation problem for uni-
variate polynomials with non-negative real co-
efficients. This work, co-authored with Hiro-
taka Onuki and Katsuyuki Bando, was com-
piled into a paper (2024). Specifically, given a
finite subset S of R? and a non-negative real co-
efficient univariate polynomial f interpolating
S, we provided an inequality that bounds the
degree of f from above using the information
of S. This enabled us to assess the complexity
of an algorithm for determining the existence
of such a polynomial and finding it, especially
when S consists of rational points.

Separately, I conducted research on Al security
against model extraction attacks. In the 2021
paper, Takayuki Miura, Satoshi Hasegawa and

I proved that the method for model extraction
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against Vanilla Gradient could also be applied
to Integrated Gradient, which is used to make
machine learning models "explainable" in prac-
tical scenarios, by reconstructing Vanilla Gra-
dient with a small number of queries. Subse-
quently, in joint research with Takayuki Miura,
Toshiki Shibahara, and Naoto Yanai (2024), we
provided specific methods for model extraction
for two-layer ReLU networks with bias terms

and three-layer ReLU networks without bias

terms.
B. RRi X
1. = 3., M 1. & BRI B ReLU

Za—I%y P —2712EIT 5 Inte
grated Gradient @ Vanilla Gradient ~\®
g, IFEiEa v Pa—&tx2V 74,
2021-CSEC-93(26). (2021). 1-8.

. E. Ken: “On some X.-generalizations
of the pigeonhole and the modular count-
ing principles over V07, the University of
Tokyo (master’s thesis). (2022).

. E. Ken:

modular counting principles over the

On the pigeonhole and the

bounded arithmetic V9, In I. Kazuma
(Ed.), RIMS Kokyiroku,
applications of Proof and Computation,
2228, Kyoto University. (2022). 186—205.

. E. Ken and S. Kuroda : “On matrix rank

Theory and

function over bounded arithmetics”,
arXiv:2310.05982 (preprint). (2023).

. K. Bando, E. Ken, and H. Onuki: On the
complexity of interpolation by polyno-
mials with non-negative real coefficients,

arXiv:2402.00409v1 (preprint). (2024).
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FeFEFex, > T4 >, May 14th, 2021.

. On the pigeonhole and the modular

1.

counting principles over the bounded
arithmetic V0. RIMS H:[EFZE (A%



MEERA L Bt B o MEm & IGH ] , Kyoto Uni-
versity, December 22nd, 2021.
. A Combinatorial Characterization of
Resolution Width.
2023, Jachymov,
Czech Republic, April 25th, 2023.

. On SF-generalizations of counting prin-

Spring School of

Combinatorics the

ciples over V9. Logic Colloquium, Milan,
Italy, June 9th, 2023.

. A brief introduction to Proof Complex-
ity via Ajtai’s theorem. Computational
Logic Seminar, TU Wien, Austria, June
21st, 2023.

. A brief introduction to bounded arith-
metics —Ajtai’s theorem and beyond-.
Logic Seminar, the University of Passau,
Germany, October 31st, 2023.

. An attempt to analyze games with back-
tracking options. Prague Logic Seminar,
Institute of Mathematics, Prague, the
Czech Republic, November 20th, 2023.
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MR EZA (KOIZUMI Junnosuke)
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A. THFEBE
REFEFEY 27 A0 arsEny —Higo—
IREIEE I OWTHIZE 21T o 72, Y 2 7 Adf L
FEREEZ IR 2D LoBER) Cartier T DD
ZeThh, REZHADarEn Y —HEHO%
ADEY 2 7 AMDaARER Y —HIHIHIRT S
5ZeBHI 5N TWw 5. Kahn-Miyazaki-Saito-
Yamazaki i& Voevodsky DIEEEF — 7 DM
ZEY 27 AMIIERT 2RADHT, TV a
ZAMDORWVWaRERY -HEHIKHFONET
DRWITB—=7 v S TAETHZ 2 THL
7z. Kelly-Miyazaki i& Hodge 2 KEB Y —DE
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Y27 ANANDOHARBIRIIH L TITr—7 v
TAREMEDRD Lo TWVWE 2R LD, Z
DFFRIZEY 2 7 AN LOWBTEADE D BR
HIRFERICHKIL L 72 b D TH -7z, FATEY 25
AN DERIZBWT Cartier KT % Q-Cartier
TIEEMI-HMESE2EZ, TOLEOREWVaKRE
oY MmN L THhrMo eEktt 2is
YT, 7u—=7y IAREENEHBIINCRES Z &
ZEEAAL 72, Z4UZ X D Kelly-Miyazaki DF55HR
@ conceptual 72 BIFEADE & /21ED, Witt X
ZPLARERY —DEY 27 ANADHAR
JERICH LT 7 e —7 v IAEMERT I L

AT ZE7. I conducted research on the general

N
o

properties of the cohomology theory of modulus
pairs. A modulus pair consists of an algebraic
variety and an effective Cartier divisor on it. It
is known that many cohomology theories for al-
gebraic varieties can be extended to a cohomol-
ogy theory of modulus pairs. In their attempts
to extend Voevodsky’s theory of mixed mo-
tives to modulus pairs, Kahn-Miyazaki-Saito-
Yamazaki conjectured that a good cohomology
theory for modulus pairs would be invariant un-
Kelly-

Miyazaki demonstrated the blow-up invariance

der good blow-ups inside the divisor.

for the natural extension of Hodge cohomology
to modulus pairs; however, their proof relied on
a concrete description of the sheaf of differen-
tial forms on modulus pairs. I considered the
concept of replacing the Cartier divisor with a
Q-Cartier divisor in the definition of modulus
pairs and imposed a type of "left continuity"
on good cohomology theories for them, proving
that blow-up invariance follows automatically.
This provided a conceptual alternative proof
of Kelly-Miyazaki’s result and also allowed us
to show blow-up invariance for the natural ex-
tension of Witt vector cohomology to modulus
pairs.
B. #E&KHX

1. J. Koizumi, Zeroth A'-homology of
smooth proper varieties, New York J.

Math. 28 (2022), 824 — 834.



2. J. Koizumi, Steinberg symbols and reci-
procity sheaves, Ann. K-Theory 7(4)
(2022), 695 — 730.

3. J. Koizumi and H. Miyazaki, A mo-
tivic construction of the de Rham-Witt
complex, J. Pure Appl. Algebra 228 (6)
(2024), 107602.

4. J. Koizumi,

Blow-up invariance of

cohomology theories with modulus,

arXiv:2306.14803.
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1. Steinberg symbols and reciprocity
sheaves, fRE¥:anx v 4 (HEKYE)
June 15, 2022.

2. A motivic version of the Hasse-Arf the-
orem, % 21 BB L EBEGHE S, July
13, 2022.

3. A motivic construction of the de Rham-
Witt complex, Motives in Tokyo, Febru-
ary 15, 2023.

4. de Rham-Witt KD EF — 7 BIREL,
e Ft 3 —, (BU#EERS) | April 21,
2023.

5. BV 2 7 AT E®F— 7 OEBMETF, 56 15
AIEMGERITITE S, September 12, 2023.

6. Representability of cohomology theo-
ries with modulus, Oberseminar Alge-
bra und Topologie (University of Wup-
pertal), September 27, 2023.

INE ZXB (KOSUGE Ryotaro)
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BEFEEIEM E O S iR 2 | 2 ME R
ThHh, zolHoarEn Y — FilimEEO Rk
e L THELRMANRTHS. hidzoHh
T % Chillingworth #8438 & M 2 o R % i
ZLTWVWAMELTWS. Mo GHEEFO
Chillingworth #8778 Chyq &, BA&EE Ol
M EDORZ VG E X OO AR A D
RERIANVGEHZS LICLTEX S EHD
HTHD, RAUENCHBHVWNRTDH 252D
HMEICOVWTRIEDHAROATI Ado

7z, FAEX Z OWF%E %@ L Chillingworth #8457 &
OHHAEA] H (Chy1; Q) OEBEREMEE
LCOWEDRE L. & I Chillingworth
TR RO B H &4 1%, Johnson ¥ [H A
DHIBR 7,1(1): Chyy — U € N\°H B
HHEEZ KT & % Casson—Morita % [F B 5 &
d: Chgy — 8Z 2&koTHZ6NZZEND
o7z, F72 Casson-Morita HEREEHR DK%
TOORHINT 2 AT REE IERIPAT R Y OfET
BRINICRT Z e TE . BEETH{boRT
N BHEO B RS XU 3 otk
KB 2EMUICOVWTEHL TV .

Mapping class groups are structural groups of
oriented surface bundles, and their cohomology
serves as an important study object for char-
acteristic classes of surface bundles. I specifi-
cally study a subgroup known as the Chilling-
worth subgroup. The Chillingworth subgroup
Chg,1 of the mapping class group of the sur-
face is a subgroup determined by homological
actions on vector fields on the surface and the
tangent bundle of the surface. While it is ge-
ometrically interesting, its group structure has
not been extensively studied. Through my re-
search, I determined the structure of the ra-
tional abelianization of the Chillingworth sub-
group Hi(Chy1;Q) as a module of the map-
ping class group. Notably, the free part of the
abelianization of the Chillingworth subgroup is
understood to be given by the restriction of
the Johnson homomorphism 7,1(1): Chg1 —
U c A*H and the Casson-Morita homomor-
phism d: Chy1 — 8Z defined by Shigeyuki
Morita. Furthermore, it was possible to explic-
itly express the kernel of the Casson—Morita
homomorphism as a product of commutator
subgroups for two groups and normal closures.
Currently, attention is directed towards the tor-
sion part of the abelianization, analogs in au-
tomorphism groups of free groups, and analogs

in the context of 3 manifolds.
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1. /NESEREA:  “dh o B4R @ Chilling-
worth ¥ EHZOWT” | B
. Ryotaro Kosuge: “The rational abelian-
ization of the Chillingworth subgroup of
the mapping class group of a surface” ,

arXiv preprint 2305.11767, submitted.
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. The rational abelianization of the Chill-

1.

ingworth subgroup of the mapping class
group of a surface, The 18th East Asian
Conference on Geometric Topology, #kM
R¥(HPE, A 714 V), 2023 F2 A.

. The rational abelianization of the Chill-
ingworth subgroup of the mapping class
group of a surface, Mapping class groups
and Quantum topology, A BZ=Mi (b
AL U557 RHIEETHRX Lt~
Z—, 2023 3 H.

. The rational abelianization of the Chill-

ingworth subgroup of the mapping class
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group of a surface, Intelligence of Low-

dimensional Topology, FHSAZEEIRMENT

WFeRR, 2023 45 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 A4 X), 2023
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AR EH (SAKUMA Masaki)
A. BFFEAE

Choquard HERZIHRPIHICEAAARZ GT R
R B % IR RS PR R TR TH D,
R=onr2i@LdT2BFHNFEDOETLRRY
YRR T 2 KFDE TR ERkA I SURT
BN s, B, SMRBCAR LB TR & IR 4R5R -
B EENTE D, Hardy-Littlewood-Sobolev
DAERICHET 2 2 DOFF R E b O 2 EHEf
5 Choquard BUAEARZ EEHIRTVWS. K
BF2eCIE, Lieb 02> 82 M EEHIRESE D > <
7 VEFRHOFEEZNRT 2 Z2ick b, Hardy-
Littlewood-Sobolev D~ EXDEKRTD L FD
BRFHERBUT IS T 2 HREE 2 b D IE R AT IERIEIE
WA CHEICERS Sobolev 88D E %R B D)5
FrIERRIE D & 3 RS Choquard 77RO
BRI DOMBDIFER, MEd 25 31 F—E
BOREFHEDY 0 1ZPORT % X 5 725 Choquard
R OFRD R O FEICE T 2\ < Dh
DFRZER. e, —RD p e (1,00) ITHFT 2
p-fractional DEFF Choquard B 5 ERUICEE T 2
BEREBELT, HMNK p=2 OGEORHEEL
S L7z, B, HERD Choquard B5HER
OXARTIEY =R « KT v ¥ ¥ LOBEELIER
FRIERIEDI ER BR DN R & SN TE D, &K
W EAAAKE & D —fROJF KT O AR
ZHo8 LT BBICHRL, GIERT Y v v
7 DD OB AIAARZ BRI 2t %
AJREIC L 7=,

The Choquard equation is a nonlinear ellip-

tic partial differential equation that features



a convolution in its nonlinear term. It ap-
pears in various contexts, such as quantum-
mechanical models describing polarons and as-
tronomical models describing boson stars. In
recent years, various extensions and variants
have been presented from a purely mathemati-
cal point of view. For instance, the doubly crit-
ical Choquard-type equations, with two criti-
cal exponents related to the Hardy-Littlewood-
Sobolev inequality, have garnered attention. In
this study, by refining the Lions-type theorem
and extending the method of the concentra-
tion compactness principle, I obtained some re-
sults on the existence of ground state solutions
of the triply critical Choquard-type equations
that include local nonlinearities with critical
Sobolev growth in addition to nonlocal nonlin-
earities with both upper and lower critical ex-
ponents in the sense of the Hardy-Littlewood-
Sobolev inequality, and the existence of infi-
nite sequences of weak solutions to some criti-
cal Choquard-type equations such that the cor-
responding critical values of the energy func-
tionals converge to zero. Through an analy-
sis of p-fractional critical Choquard-type equa-
tions for general p € (1, 00), the peculiarity of
the classical case where p = 2 was revealed.
Furthermore, while the primary focus has tra-
ditionally been on nonlocal nonlinearity involv-
ing the form of the Riesz potential in the con-
text of classical Choquard-type equations, this
study extended the convolution kernel to more
general weak L" functions and consequently en-
abled us to deal with other kernels such as the

Yukawa-type potential at the same time.
B. FEE
1. M. Sakuma:

concentration compactness principle and

“A generalization of the

its application to variational minimiza-
tion problems with constraints involving
convolutions”, B KK HFERIAIT
FRME+#L (2021), 31pp.

. M. Sakuma:

fractional Choquard type equations with

“Ground states for p-

214

critical local nonlinearity and doubly
critical nonlocality”, arXiv:
2305.00897 (2023), 17pp.

. M. Sakuma: “Infinitely many solutions

preprint,

for doubly critical variable-order p(x)-

Choquard-Kirchhoff type equations via

the concentration compactness method”,

preprint, arXiv: 2401.14528 (2024),
20pp.

. M. Sakuma: “Infinitely many solutions
for p-fractional Choquard type equations
involving general nonlocal nonlinearities
with critical growth via the concentra-
tion compactness method”, J. Differ.

Equ. 383 (2024), 163-189.

C. HEFER
1. HRSYRFrIERREIE & — R SR R T IE AR

FHEEZMNS p-7#BE Choquard B ER
DEJERIRFE DR, R R EFAER,
L2 b— LG, 2023 49 H.

. AL S N ER SRR AT IE S p-
D EFE Choquard 275 23X 0 SEFRE o fig,
55 49 PR ETEAME R, FHRIRY,
2023 FF 12 H.

CORE -SSRt E n-IER
FrIERIEIE % & Lhf 5 Choquard T 75 12
RDFEDOIIRT D IFETE, 5 20 [EIEE
HFEMRER, JLHERY, 2024 F 3 H
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fE2KIEK (SASAKI Yuya)

A. TS

BRI ZHRAE X CHARB n 1T LT, X Dn
@ Hilbert scheme X @0 HCRA £ 120 L
T, X 0HCRAM g T, f=g¢" 2T d0n
FHETZLE, fIIARTHIZ VWS . HIENE
ZRIRD n D Hilbert scheme D HARIZIDH
RO WTIREFHE A R TFIETHEIED Hh
TW5.

TAUCEEE S 2 FREWREO—Do e LT, &
FHEHE D n 5D Hilbert scheme @ H [
AN LT, n =2 ThoME»HEROER L
ARG EERE, ThDPEARTH S Z L L big



diagonal ZfR2 Z L 2’FMETH 2 2 WS Z s
Belmans, Oberdieck, Rennemo 512 & - CTF48
iz, ZAUTH LU TR, BT —~Lilif
Z® 2 50 Hilbert scheme ® HERT, HA
Tld72W, big diagonal ZRODDZHK T 2
T, ZOFRICEENREIEL 5 X 7.

For a complex projective varity X and a natu-
ral number n, an automorphism f of X[ the
Hilbert scheme of n points of X, is said to be
natural if there exists an automorphism g of X
such that f = g/, Recently, the naturality of
automorphisms of Hilbert scheme of points of
complex projective varieties has been studied
in various ways.

As an interesting problem concerning this, Bel-
mans, Oberdieck and Rennemo conjectured
that for an automorphism of Hilbert scheme of
n points of a complex projective surface, it is
natural if and only if it preserves the big di-
agonal except the case where n = 2 and the
surface is isomorphic to the product of curves.
For this, by constructing a simple abelian sur-
face and a automorphism of the Hilbert scheme
of 2 points of this surface that is not natural,
and preserves the big diagonal, I give a negative

answer to this conjecture.
B. FEKam X
1. Y. Sasaki : “Nonnatural automorphisms
of the Hilbert scheme of two points of

some simple abelian variety”, preprint,
arXiv:2311.17452 (2023).

&5 1585 (TAKANASHI Yugo)

(%% DC2)
A. TS
2023 £ GL,, D12 5 Nz oL 2EE) %
N2 Z 2T & D BHOR R RII R O MR D B
FxlTolz. ERPBINFOMRIUERINCEE T 2%
BIToTHD, ZAUTHH L T 2024 FEFIZS >
HR—=IVEILKFED Wee Teck Gan BEIFZD D &
i, L ERRIT S FETHS.
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In 2023, I studied the asymptotic behavior of
the Arthur twisted trace formula to construct
self-dual automorphic representations. I am
also studying the automorphic representations
for exceptional groups and I am going to visit
the National University of Singapore in the
spring of 2024 and I am going to continue the

study there.
B. FEXKHX
1. Y. Takanashi, “Parity of conjugate self-
dual representations of inner forms of
GL,, over p-adic fields”, arXiv (2022).
2. Y.Takanashi, “Asymptotic behavior for
twisted traces of self-dual and conjugate

self-dual representations of GL,,”, arXiv
(2024).

C. HEE¥ER

1. Integral Models, Kurashiki Number
Theory Meeting (reading seminar on
Kaletha-Prasad’s book), 12th Kurashiki
Seaside Hotel, September 11-18, 2023.

. Parity of conjugate self-dual represen-
tations of inner forms of GL, over p-
adic fields, Hokuriku Seminar on Num-
ber Theory, Kanazawa University, July
14, 2022.

. Parity of conjugate self-dual represen-
tations of inner forms of GL, over p-
adic fields, Sendai-Hiroshima Workshop
on Number theory, Tohoku University,
July 12, 2022.

. Parity of conjugate self-dual representa-
tions of inner forms of GL,, over p-adic
fields, Collogium of Algebra, The Uni-
versity of Tokyo, June 22, 2022.

. Parity of conjugate self-dual representa-
tions of inner forms of GL,, over p-adic
fields, Number theory seminar, Kyoto
University, June 17, 2022.

. Parity of conjugate self-dual representa-
tions of inner forms of GL,, over p-adic
fields, Private Seminar at Ichino Lab,

Kyoto University, June 15, 2022.



Bl Et# (TAGAWA Tomoya)
A. TSR

4SAERE X Slowly decaying attractive potential
(BHFICBVWTHE /AT vl LD IV
BRZRT _EERM D TRZEORT V> %
) ZbDOYalb—7 4 Y —AEHROBN %
To7. NMTOMEAEECHEE LT RAF —
TR 20T X — FBENCEIT 5 Agmon-
Hormander ZEffl % & A L, DA ICBWT,
Rellich OEM, —kkL YR > b3, MERILIX
L Sommerfeld B — B EM A2/, AN
FLI R — K ORFIARIC L2 HDTH 3.

This year, I analyzed Schrédinger opera-
tors with slowly decaying attractive potentials
(second-order continuous differentiable nega-
tive potentials that decay more weakly than
inverse-square potentials ). In this study, I in-
troduce an escape function fitted to the scat-
tering velocity of a particle and the Agmon-
Hoérmander space with respect to the escape
function, and I have obtained several results
within this framework. These include the es-
tablishment of Rellich’s theorem, a uniform re-
solvent estimate, the Limiting Absorption Prin-
ciple, and a Sommerfeld-type uniqueness theo-

rem. This is a joint work with Kenichi Ito.
B. FEKG
1. T. Tagawa: “A Rellich type theorem

for the generalized oscillator” , preprint
(2022).

C. MEEFEH«

1. 1. A Rellich type theorem for the gener-
alized oscillator, A~ FL - BUELHHGG &
ZDJE, RIMS, 2022 4 12 A.

2. A Rellich type theorem for the gener-
alized oscillator, {fEF &Rt I F—, HHD
K (A F74>),2023 %1 A.

3. A Rellich type theorem for the gener-
alized oscillator, A-XZ L « BELEFH
iR, BIRKY, 2023 4 3 A.

4. A Rellich type theorem for the gen-
eralized oscillator, JiEHIEFNT £ I F—,
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IREREE , 2023 £ 7 H

5. A Rellich type theorem for the gen-
eralized oscillator, fR# 7 2R E FRFSE
=, L7 M—=LEMIR, 2023 4£ 9 A.

6. Low energy LAP for slowly decaying
attractive potentials, 22 + L - B{EL H
EBIURI DL JEERFE, 2024 F 1 H.
7. Low energy LAP for slowly decaying
attractive potentials, {53 /5 FE MR ES
R, A= VIR | 2024 4 3 A.

%E #4E (NATORI Masaki)
(%% DC2)
(FoPM 2 — 2%)
A. TFFEAE

ELEZER OB A» b~ akEa Y —§F, FHC
KHH#ERBELTWS., ZZTWSEEZER Y
X, REIEDEZELTH XL, TR TRLN
FuTV20TH2. & (a) FEBRY -0
BIEZAVEEETHD, GRS K (3) KE
0P —DBEIET NIRRT FIVERTH 3.
DOBRICE DN T, K HiwD Bott JEH%: D HIFE
Y BHE T R—LNRDO AL Ty IFIGDH
AERHZIT o 72.

Bott B ZRTICIE Z x BU — QU OFRE
FE—FEREIUIR V. QU DOITIER Y FILZER
TIRAUFFENE S 2o ST ADELEHFED
ZAMER L A B 2. RE M —HEELIIEZ
O ‘R PEBRTENUIRV. ZREERT
% 7=z, A E Az TR D 2 HA O
Z2f 70 & BB L DR 2 B LZERIT 5 LAt
T L B 2SN O R B AR MR U 7. E e
Mz R BRI, RECR 2B 5 Quot A ¥ —
LV, RF—L08F UTHR L 721%, fth
fLic & 0 EfE G5 %R 2 20 S FIEEE - 72.

X TRLUIZVL Ty ORIBIEEX AT A D
2QXKITLHH 7 2 VI F Y F v v T AT LDNIL
IR Ty DIHEBB BT H I 2 TRT A E
HWThH2. RTX-2%H (ZoHEEF S %
X v33b, NLZHEHE K(X x ST oo
F1ChernBTH2. 72Xy 72RICH
DOHMPARRRE T2 2, Ty VHEEIE K(X x )
DIEDH 1 Chern HTH 2. %4 D K BEDOIC

-
—



& Bott AMIMEIC XKD K(X x St x (D,,v)) &
K(X x (D% SY) xv) ot AkEs. Zhbk
BOETK(X xS3)DiteARTL0ICREZ
ELHNLZIER Y Ty DTEBO—RER L.

We reconsider generalized cohomology the-
ory, especially K-theory, from the viewpoint
of configuration spaces. A configuration space
is one in which points may collide with each
other and in which the points are labeled. In
the case of ordinary (co)homology, the labels
are integers, and in the case of (connected)
K (co)homology, the labels are vector spaces.
Based on this point of view, we give an al-
ternative proof of Bott periodicity of K the-
ory and an alternative proof of bulk-edge cor-
respondence of integer quantum Hall effect.

To show Bott periodicity, it is enough to con-
struct the homotopy inverse of Z x BU — QU.
The element of QU can be regarded as a multi-
valued function that preserves base points from
S1 to S! labeled by vector space. To construct
the homotopy inverse, it is sufficient to define
its “winding number”. To define it, we con-
struct a continuous map from the space of ma-
trix coefficients polynomials which is invertible
on the unit circle to the configuration space la-
beled by vector spaces on the unit open disk. In
order to show the continuity, we used the Quot
scheme in algebraic geometry, constructed it as
a morphism of schemes, and then obtained the
continuous map through analytification.

The bulk-edge correspondence proved in
the paper is a theorem that asserts that the
bulk and edge indices of a two-dimensional free
fermion gapped system of type A coincide. Let
X denote the parameter space (in this case S*),
the bulk index is the first Chern number of an
element of K(X x S'). Let v be a simple closed
curve in C representing the gap, then the edge
index is the first Chern number of an element
of K(X x ). Each element of K-group can be
regarded as the element of K (X x S* x (D,,7))
and K (X x (D%, S') x v) by the Bott periodic-
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ity. When these are considered together as the
element of K (X x S%), they are equal to 0, indi-
cating that the bulk and edge indices coincide.
B. FE&KiX
1. M. Natori : “Bivariant homology theo-
ries and their configuration space like de-
scription”, BUGURSFRZEGRBEERI AT
E+am (2022).
. M. Natori : “A proof of Bott periodicity

via Quot schemes and bulk-edge corre-
spondence”, arXiv:2403.00342 (2024).

C. HEAFER
1.

Configuration-space-like description of
Bott periodicity and bulk-edge corre-
spondence, FoPM International Sympo-
sium, FERAPRRERR AT~ & —,
2023 F 2 H.

. An alternative proof of Bott periodicity
using Quot schemes, & 6 [FHIEH AL 2
F—, R, 2023 4 2 AH.

. 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 >,2023 45 AH.

. 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 UV 7 &#E, 2023 4
10 H.

. Quot 2 ¥ — 4 % W= Bott AR D HI

FEHE NV 7 oy NG, 5 20 [EIERERR

BETFMRER, ALEERY, 2024 4F 3 A.

515 8 (BABA Tomoya)

(FoMP 22— 24:)
A. BHFEREE
PO INBEHRES B TOHERPRED
MHEZHH S DI2T % 7D ORCEHHRT H 2 L
MO EITR > TV, BIERDMHA TV S



FERE TBIER 7 — 2123 A TERE RS gt oo
R THE. BIET-2Z, MorONE
DRI ERE (B2 Z T ik 7 — %) &
WHERE (LEZZT TORWEKDF— %) D 2
FCRIETHEZIR T 208D NE T —
ZD—HETHZ. TDL5RT—K2DHFT, WE
DOEND I DI & o THIF X 3Bk X
NT—RDZ e 2BHET—2eWnS. B%T—
ZIFIERE  NRFOT /KA FREEREL 7 ~
NT VAR THEN TRV —XTH5. Lh
L, FEEDRB T, FEFRE 723 mBR 72 3
HTBS T - XL I 2 2GR0V GE1H 5.
BT — X OB FIEDI A RS & - THR
KX, TOWEDPFICY I aL—ya VERIC
Fo TSI TWSE., —/HT, EFREFETD
log-rank & % AT I0H LEERFIEDOBIR T —
Rl Ll 2OBENTEE R+ RSN
TWVWRY., KEEDOWENAIL coarsened exact
matching (CEM) % H W7z log-rank #7E Ot
HERTH 5. ZOMEIIEEHR L 0RFIET
»%. CEM &HITHW2 725 D#H L log-rank
MUEMATEZIRE L. log-rank B7E ¥ CEM %
HAE bR LMEFEORANIEE 2T 57
Oz, AEFEHBET THWSR LT U7 — L
DOREAZIBIEL 2. W0 BERFERZ, IRl
RELD T TOMEMFTED Skorokhod ZEfE LD
IR, FRZEnEERME & VRGO T TOME
O—HWEEFz. ZhesoME X CEM % vz
log-rank BEDIRILE R 2 HETH 5.

The author studies asymptotic theory, which is
a mathematical theory used to understand the
properties of estimators and statistical tests as
the sample size tends to infinity. The research
subject is “Asymptotic theory of survival analy-
sis based on observational data”. Observational
data is a kind of dataset collected to compare
the treatment effect on two groups: the treat-
ment group (a dataset of individuals who re-
ceived the treatment) and the control group (a
dataset of individuals who did not receive the
treatment). Such a dataset of two groups is said
to be observational data if the treatment assign-

ment is not controlled by researchers when the
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data is generated. Observational data is not
ideal data because background factors or co-
variates may be imbalanced between the treat-
ment and the control groups. However, in some
situation, we need to use observational data
for economical or ethical reasons. Several pa-
pers propose statistical methods for analyzing
observational data and examine their proper-
ties mainly by simulation. On the other hand,
mathematical properties of practically impor-
tant statistical methods, including the log-rank
test in the survival analysis, based on observa-
tional data are not well understood. The re-
search topic in this year is the asymptotic the-
ory of the log-rank statistic with coarsened ex-
act matching (CEM). This is a collaborative re-
search with the supervisor. We suggest a new
log-rank statistic to be used with CEM. The
martingale framework used in the survival anal-
ysis is modified to study mathematical prop-
erties of the statistical method combined with
the log-rank test and CEM. The main results
of the study are the weak convergence of the
log-rank test statistic to a Gaussian process in
the Skorokhod topology, implying asymptoti-
cally normality under the null hypothesis and
the consistency of the log-rank test under the
alternative hypothesis. These properties form
the basis of the data analysis using log-rank test
with CEM.

C. HEAFER

1. Log-rank test for imbalanced data with
matching, FoPM & ¥R 4, HEKE,
202342 A

2. Weighted log-rank test for imbalanced
data with coarsened exact matching, fi
RIBREDIGHER D&k DR 2023, 7+ >
Z 4 VB, 2023 4 3 A



&R "2 (BANDO Katsuyuki)

(¥ DC1)
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a—24)
A. WFZEMEE
BFZDFIE, & ITRMAZNRBERN 2 FiEE,
BEGRI 72 MECSH T 2 2w HIETHRE R
IToTW53.
R, BEGHICBWTEHERMETH 2 /7 >~
7' v Znitz, BAER), B iE R kic ko
THRT2 Z e 2B, HEEIToTVWS. K
FEEDZI Vo BRI LM EITo 7.
Frc, 20277 Y XHIGOMRICBWTEHN S %
fAIZER A B IE & A 2 Bl RME L D W T DS
BB IRoTWVS. BMAEREE R, R
BEHCNBES 2 77 74 75 2= v ZHkIK)
EHEN S 2 o TFZRRER- C3hE
DE L, Bt LORBOE L DEFED Z & T
H 5. WEFEER, FICREB DR AR G
WZOWTOREZITY, M EHEL
SR, BRI RO G %, BORE & XN 5
BETHIERTERLZDDTH S NHEREM
FHE RIS 12DV TS 2 T o 7. WH O
AZEAI P O R, SRR B0 T Mirkovié—
Vilonen {2 & 0, IBEEICEWTIE Zhu i X DAl
LTV 5. ERBAEAEEO N, SRS
BT [BF] TRUICHIS LT W23, RS
BLTIEHA S Twih o7z, SEEIX, BER
DR AR S ZFEA L, 282 DW0nT
MXEHELTSLTY e LTORBEEBZ
Mol
ZOFEIELIT D & 5 12fT o 7z: [BF] DFEALE
ZOFEETCIHEERTRERALRVSDIZR -
TWiz. 2Z2T45MH, [BF] OFEAZITS 2 WS A
TR, EERCESREH I i
b, FEHORE [BF] Z&EH L CREKDIE
BHZATS WO Ji#H TR L 72, S8 IR
D1 %, “Fargues-Fontaine HiTH” @ 7L
TAIZHRTDES 274 DEIRDDEEFEL,
FOLTT7 774V TRV EREREEERL
2. THIZE T, EFBHEDOT7 774 TR~
VZRRAR EDIERE LIRS D Z DRSO F,
IBATEL D BRI E A RO B 2 GEA S 5 Z & A3
TE7.
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FREDFEAT, 77 7 4 ¥ 275 2~ Y ZREDR
b7 774 VIEEHREZHWEHERTDH 2
[Bez] OEI[FRME () %, IRIEHTHIAEHT 2
ZEIZHWMII LT,

SRE, FEUR U ERES R AEANCBARR S
DIZH > TV B EREA 2T D S5 5 Z
LEEZTWS. Tz, SEHF-72Di1k 1 fo Lk
TDT 774 752~ Y ERENEET 2006
T® %793, Fargues—Scholze 2T F L 7= 1BZH D
Beilinson-Drinfeld 7 7 7 4 ¥ 7' 2= ¥ ZHE{E
D53 2 ERBT L ERIER YD X 572 d
DRBBENBEZTVS.

I am doing research with the goal of applying
geometric techniques, especially geometric rep-
resentation theory techniques, to number theo-
retic problems.

In particular, my 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, I am 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. Last year, I
mainly researched the geometric Satake corre-
spondence in mixed characteristics and wrote a
paper on it.

This year, I studied on “a derived geometric
Satake correspondence,” which in a sense ex-
tends the geometric Satake correspondence to
a derived category. The usual geometric Satake
correspondence is known by Mirkovié—Vilonen
in equal characteristics and by Zhu in mixed
characteristics. The derived geometric Satake

correspondence was already known in [BF]| in



equal characteristics, but not in mixed charac-
teristics. This year, I proved the derived geo-
metric Satake correspondence in mixed charac-
teristics, wrote a paper on it, and submitted it
as a preprint.

The proof was done as follows: The proof in
[BF] can not be applied in mixed character-
istics as it is. Therefore, instead of proving
as in [BF], we prove the mixed characteris-
tic result through the equal characteristic one
in [BF] by connecting equal and mixed char-
acteristics. We define something like a mod-
uli space of Cartier divisors on the “Fargues—
Fontaine surface”, which connects equal char-
acteristics and mixed characteristics, and then
define affine Grassmannian and so on over it.
By doing this, we can connect the derived cate-
gory on the affine Grassmannian in equal char-
acteristics to that in mixed characteristics, and
prove the derived geometric Satake correspon-
dence in mixed characteristics.

Similarly, we proved the mixed characteristic
version of the equivalence in [Bez] in equal char-
acteristic, which is the result of using an affine
flag variety instead of an affine Grassmanninan.
In the future, I am thinking of research-
ing whether these equivalences is geometri-
In ad-

dition, although we have dealt with corre-

cally canonical in various senses.

spondences involving affine Grassmannian over
one point, I am thinking of what the corre-
spondences involving Beilinson—Drinfeld affine
Grassmannian in mixed characteristics defined

by Fargues—Scholze is like.
SE R

[Bez] R. Bezrukavnikov, On two geometric re-
alizations of an affine Hecke algebra, Publ.
Math. Inst. Hautes Etudes Sci. 123 (2016),
1-67.

[BF] R. Bezrukavnikov and M. Finkelberg,
Equivariant Satake category and Kostant—
Whittaker reduction, Mosc. Math. J. 8
(2008), no. 1, 39-72, 183.
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B. ¥R

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. HEHFER

1. Geometric Satake correspondence in

mixed characteristic and Springer corre-
spondence, fREBIF I v £ 7 4, HE R
BERSAITSERE, 2021 4F 3 H.

. Geometric Satake correspondence in
mixed characteristic and Springer corre-
spondence, THERFAREF £ I F—, TE
KREPREEERR: - RO SER), 2021 4 4
H.

. Geometric Satake correspondence in

mixed characteristic and Springer corre-

spondence, IR EEEGE S 5 20 [,

FACRAHZWIFERE, 2021 42 7 H.

Geometric Satake correspondence in
mixed characteristic and Springer corre-
spondence, RIMS 5T TR EEEL
e Z DA 2021, FEBK YRR
ZEFT, 2021 4F 12 A

. Geometric Satake correspondence in
mixed characteristic and Springer cor-
respondence, Algebraic Lie Theory and
Representation Theory, T %K% H %
Bt - IEHMETEAERL 20224 5 .

. Relation between the two geometric Sa-
take equivalence via nearby cycle, F#K
FRER AR Y I F—, HEREREHE,
2022 5 H.

Relation between the two geometric Sa-



take equivalence via nearby cycle, Mini-
workshop on the geometrization of the
local Langlands correspondences, F#BK
FROEHE, 2022 F 12 A.

. Derived Satake category and Affine
Hecke category in mixed characteristics,
FERFEGR G 3 —, FER AR
H=E, 2024 £ 1 A.

¥H HE (MATSUDA Koji)

(%% DC2)
A. TS
A2 5 €Y 27—l 2 v 42 o Rk
L orEMBERD Mordell-Weil B D12 U ko it
ELUTHNE S BO I OWTHIRA L TE
COREICBE LT, @SR 25 £ 57 LN
AT DEY 27 -0 XKD G LOF
HRUCREES 28 2 R SGRICIRE LT\
B, SEEZADOL 72V —LR-IDIFoTE
Tl DBEZ N ZIBIEL T\,
¥z REIE, BREREAK LD totally in-
definite R PUTTHBIRICHFES 5 PEL type O &M
SRR AHAICET 2R REED D D0
fToTwWe, ZOFFICBELTH, LV T OF
NZRREDID 72 D Z < OREK L THERRZHF
W2 ¥ 2| Hasse principle 236 D 37272 WG H
IZBWTZ DML Brauer—-Manin obstruction
WEoTHATEZ Z L 25FEICEHAL. Zh
ST E L DTG Lz £ 2 D
XEWRERTHRRE L, 1LV 1 OER
ZRERICBE L CH RO EENR D LD Z & ZEE
L 720

I have been studying the classification of the
Weil

groups of elliptic curves over various number

possible torsion groups of Mordell -
fields using modular curves. Regarding this
field, I received a referee report on the article
submitted last year on rational points over com-
posite fields of quadratic fields of hyperelliptic
modular curves of level I'; and now revising it.
Further, since last year, I have been studying

the rational points of the PEL type Shimura
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varieties associated with a totally indefinite
quaternion algebra over a totally real num-
ber field. Regarding this field, I proved that
Shimura varieties of level I'; has no rational
points over many number fields, and that when
Hasse principle fails its violation can be ex-
plained by Brauer—Manin obstruction. I wrote
an article on these results and submitted a pa-
per to a journal. In addition, I presented this
result at a conference. Furthermore, I proved
the corresponding result for the Shimura vari-

eties of level 1.
B. ¥#&imL
1. K. Matsuda: “Determination of the mod-
ular Jacobian varieties Ji (M, M N) with

the Mordell - Weil rank zero”, Res.
number theory 9, 22 (2023).

C. HEEFER

1. The Mordell-Weil rank of certain modu-

lar Jacobian varieties and torsion points

of elliptic curves over cyclotomic fields,

555 MEHEHT A £ 3 F—, JUNKRY, 2022

F£2H.

. Torsion points of elliptic curves over
multi-quadratic number fields, &5 26 [A]
REFEFHRIER, A F74 >, 2022 4 3
H.

. Torsion points of elliptic curves over cy-
clotomic fields, 5§ 21 EMlE A S HGERE
=, WALK S, 2022 4 7 H.

. Modular Jacobian varieties over cyclo-
tomic fields with the Mordell-Weil rank
0, REMEEGR £ = D JEA 2022, FHEK
¥, 2022 F 12 A.

. Rational points on Shimura varieties
classifying QM-abelian varieties, 55 28 [Al
REEEE TR, BREHKRY, 2024 4 2
H.
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a v 7 MEOHM C* BADOER» S 208
WKOWTOWEEBZ k-7 ERARROEEIC
DWW T DI von Neumann B TIXEHINICIE
Wik ohTn3, arr v 8 G HHEF
IR M ZRU/NMSERS % 2 %, IXRTOHMEF
BME cCcPc M W20 H<G
kb, P=MT #3272, MC % MY
BENEN, B G HIZEA2THEETHS.
To, RONBIZRAER e LT, BEEHE T ORI FER N
DHEBRIRAER D B < %, B0 HEE A < T &K
FTRNCQCNxT OXEdHLNTNS.
N 513 R-Longo-Popa I X 3 H&RIERT, 9
HrhHBROMISIET e 75 e EEh 3. K+
BRICHS 225 LefRIZar 7 F&FEeT
YNVBOERC XD, IEFEETHRA RIET—HK
fbanT&/ C* BAOEERBER N T 28
PlofERIE 2019 #12 Cameron-Smith 12 & - T
AERHX M. —77, a v o8 MEERICH T A5
R, AREEOBZE LR BARE 2 BT, &5
TR AR D AHET H ATV .
AT TIE, BRBEHICE T 2 ROMRZ IR
L, fEF 7S Isometrically shift-absorbing T» %
EWVWIHIREDT, ~fROEHE_AHa 7 MO
Al BT C* BRAOIERICH 3 2 e 7 0 OFE
BH%4T - 7=. Isometrically shift-absorbing 72 {F
FX, 2022 12 Gabe-Szad I & hEA X, C*
N¥ZOFEHGwm CEEL RI3WRr TV
5. ZHIIEEEEE @ Kirchberg B ¥ FEIZH 2 7
7 ZADBRIIKT BER T, MR & A7
2ZepflonTED, HRARKRETHS. *
Tz, AVRT b7 =LV HEREDISE Tl
Kirchiberg ZRANDIEH G ~ A 7 Isometrically
shift-absorbing T®» % Z & &, REj MR AC
Kirchberg B C& b , A A#FE M (A)N(AY)
HHIHTDH 2 Z & & ORIEMEDEEICHED, O Hh
5. —/T, LEROFER XN, Isometrically
shift-absorbing TR WAEH T v 7 5S35 pAT
ToH6 Bomot. U ENFEKRRI 2 DNAET
bH5.

-
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ZOREHREDTHEIT LD, AEDOFERD quasi
product action &FEINZ KX DRWT F 202
VR FEHERICH LTI T B 2 e AVHIEH L
7z F7z, Bl C* IBADa v Y VEER D%
&, W/NE Y quasi product action TH 2 Z &,
isometrically shift-absorbing action T® % Z &
W RWBERESH 2 Z e FHREINATVS.

We studied inclusions arising from compact
group actions on simple C*-algebras. Inclusions
of factors are well studied. The following re-
sults were proved by Izumi-Longo-Popa. If an
action of compact group G on a factor M is
minimal, then for every intermediate subfactor
MY c P C M, there exists a unique closed
subgroup H C G such that P = M holds. As
a duality result, it was also proved that if a dis-
crete group I' admits an outer action on a fac-
tor N, there is a one-to-one correspondence be-
tween subgroups A < I' and intermediate sub-
factors N C Q C N x I'. These results are well
known, and the correspondences between sub-
groups and intermediate subfactors are called
the Galois correspondence. Such results for fi-
nite group actions on simple C*-algebras were
proved by Izumi in 2001. Moreover, the Ga-
lois correspondence for discrete group actions
on simple C*-algebras was proved by Cameron-
Smith in 2019. On the other hand, analogue for
compact group actions on C*-algebras is not
well-known except for the case of finite groups.
In this study, we extended Izumi’s results and
proved the Galois correspondence for Isometri-
cally shift-absorbing actions of compact groups
on simple separable C*-algebras. Isometri-
cally shift-absorbing actions were introduced by
Gabe-Szad for the classification theory of C*-
algebras with locally compact group actions.
In the case of discrete group actions on Kirch-
berg algebras, Isometrically shift-absorbing ac-
When

a compact group G is profinite or abelian, it

tions are equivalent to outer actions.

is easily checked that an action a on a Kirch-

berg algebra A is isometrically shift-absorbing



if and only if the action is minimal and the fixed
point algebra A“ is purely infinite simple. On
the other hand, we found an example of com-
pact group action, which is not isometrically
shift-absorbing, and the Galois correspondence
holds. These are the results in our article 2.
Subsequently, on the advice of Izumi, similar
results were obtained for quasi-product actions.
Moreover, in the case of compact group actions
on simple C*-algebras, it is predicted that there
is a good relationship between minimal actions,
quasi-product actions and isometrically shift-
absorbing actions.
B. FEXKHX
1. M. Mukohara : “C*-simplicity of rela-

tive profinite completions of generalized

Baumslag-Solitar groups”, Publ. RIMS

Kyoto Univ. accepted.

2. M. Mukohara: “Inclusions of simple C*-
algebras arising from compact group ac-

tions”, preprint, arXiv:2401.13989.

C. HEE¥ER

1. C*-simplicity of relative profinite com-
pletions of generalized Baumslag-Solitar
groups, RAMEHZR LI F— A0 54
>, 2022 %1 A.

2. C*-simplicity of relative profinite com-
pletions of generalized Baumslag-Solitar
groups, Young mathematicians in C*-
algebras, the University of Oslo, 2022 £
8 H, Norway.

3. C*-simplicity of relative profinite com-
pletions of generalized Baumslag-Solitar
groups, fEH RmEH KRR ERR
2022, RIREERFREF* v ¥ (X,
2022 £ 12 H.

4. C*-simplicity of locally compact groups,
NCTS East Asia Core Doctoral Forum
in Mathematics, National Taiwan Uni-
versity, 2023 4 1 H, Taiwan.

5. C*-simplicity of locally compact groups,
BFETE I —, BEERRE, 2023 4 1
H.

6. C*-simplicity of tdlc groups, Totally dis-
connected locally compact groups from a
geometric perspective, the University of
Miinster, 2023 £ 9 H, Germany.

7. On Galois correspondence for compact
group actions of simple C*-algebras,
Ober seminar at the University of Miin-
ster, 2023 £ 10 A, Germany.

8. Inclusions of simple C*-algebras aris-
ing from isometrically shift-absorbing ac-
tions, WAMEARE L I F—, HHEKY¥,
2024 1 H.

G. %H

2021 FEEWREHRE

=E BE (YOSHIOKA Leo)
(FoMP 21— 24:)

A. FHZEHEE

Euclid ZEfE ORI DA A DZEF DR E b B —
B, 77 78K WS HASDERING E v
THNTV S, HDAADEMETLIRT 277 7
BRI, (A) BE FE—FRHED D D (B) %A
AR RS D, 2B 5. (A) 1. HDAADR
KT 3 YL EoBE I, HDAADZEMOF K
EFE-ORTHERELTDHD. —7 (B) I,
RKRRTL2ICHHEHTE 20, 7T 7 DH— Betti
B 1 RO EDAT LR, 77 7EIEKDKRE
0 Y — DEHE D IA B D ZEM AN DG HIET X
NTWhdotz. D% D (A) & (B) Tld, A
FRCEROBIC AR D o7z, SEEIZDER
WKEHL. (A) & (B) 077 7KK W
T %R To72. %72 (B) DFED 2 v — 75
OHGRMERE T o 7. SEEOMRIIUTTH 2

e (A) D77 7HIKD top FEBRY—H 5
(B) 0Z7'Z 7HIKD top FER Y —~DH
SHERI Y 2 AR L 2.

e (B) D77 78IKD 2 V=T, H
DIABDZER DALY A4 27 0V 2 RS
2 IRRINTIEE TN L Tz

I am investigating the homotopy types of
the spaces of differentiable embeddings of



Euclidean spaces using combinatorial objects
called graph complexes.

There are two types of graph complexes used
to describe the spaces of embeddings: (A) the
one derived from homotopy theory and (B) the
one derived from geometric constructions.

The method (A) captures all dimensional infor-
mation of the rational homotopy of the embed-
ding spaces, when the codimension of embed-
dings is greater than or equal to 3.

On the other hand, method (B) is applicable
even when the codimension is 2, though the
computation of its homology and the applica-
tion to the embedding spaces had only been
established when the first Betti number of the
graphs is 1 or less.

In this academic year, I focused on these differ-
ences and conducted research on the relation-
ship between the graph complexes of (A) and
(B). Additionally, I developed the theory of the
2-loop part of method (B).

The achievements of this year are as follows:

¢ Constructed a monomorphism from the
top homology of the graph complex of
(A), to that of (B).

Established a systematic method for con-
structing geometric cycles of the embed-
ding spaces from the 2-loop part of the
graph complex of (B).

B. FEFKG
1. Leo Yoshioka : “Cocycles of the space of
long embeddings and BCR graphs with
more than one loop”, arXiv.2212.01573.

2. Leo Yoshioka : “Two graph homologies
and the space of long embeddings”,
arXiv.2310.10896.

C. HEEFE

1. Non-trivial cycles of the spaces of long
embeddings detected by 2-loop graphs,
Topology Seminar, Kansas State Univer-

sity, Kansas, September 2023.
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. Two graph homologies and the space
of long embeddings, Topology/Geometry
Seminar, University of Oregon, Oregon,
October 2023.

. Two graph homologies and the space of
long embeddings, #& X H Q%I VI, HE
LF R, 2023 412 H.

. 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 EIEEREH FF
FERR, ALHEERY:, 2024 4F 3 H.

= KB (YOSHINO Taro)

A. WA

AR, EF Ly JHNICHBMEMEICY e —F
T2FEPHAFEINTVS (cf [Kontsevitch-
Tschinkel’19], [Nicaise-Shinder’19),
Ottem’21]). ZOFETIFHKH LoEHED RV
Bz BARRNCHER T 2 003D 5. ZDEK
AIRRIE —RICNEET H 223, b—V v 7 2RI
DjEHhHE OB(LE Z M A& D AN L, $f
S22 O — R s Eh I 0 2 R A BRI S
L7 T9E03 % % [Nicaise-Ottem’22]. FAlL 2
7 A= v ZRkA oo FHEC 2 0 FEE#
LIS BRI AT Y ZRRRIE =1 v
7R TR VWD ETH L. 22 Th—=Y v
I ZRED—RILTHIMES—V v 7 ZhkiK%
Wl lCER L, EF—V v 7 ZHRIE =V v
I ERRCFPMEZZ O e b, i
b=V v 7 ZRE O DB(LEE A G DE
IR TE 2 2 b oi. JEHE L TY
7 A% Y ERRIR Gre(2,5) D —&iY 7 4 X
HBZENEHETIIRVWI L 2R,

[Nicaise-

In recent years, there has been a devel-
opment in approaching rationality problems
through motivic methods (cf. [Kontsevich—

Tschinkel’19], [Nicaise-Shinder’19], [Nicaise—



Ottem’21]). This approach requires the explicit
construction of degeneration families of curves
While the spe-

cific construction is generally difficult, [Nicaise—

with favorable properties.

Ottem’22] combines combinatorial methods to
construct degeneration families of hypersur-
faces in toric varieties and mentions the sta-
ble rationality of a very general hypersurface
in projective spaces. I attempted to apply this
method to the irrationality of hyper surfaces
of Grassmannian varieties. However, since
Grassmannian varieties are not toric varieties, I
struggled. Therefore, I introduced a new gener-
alization of toric varieties called "mock toric va-
rieties". Mock toric varieties have many similar
properties to toric varieties, and we can combi-
natorially construct degenerations of hypersur-
faces of mock toric varieties. As an application,
a very general hypersurface of degree 4 of the
Grassmannian variety Gre(2, 5) is not stable ra-

tional.
B. FEKam X
1. T. Yoshino : “Stable rationality of hy-

persurfaces of mock toric varieties”,
https://arxiv.org/abs/2312.15605.

C. ¥R
1. On the degree of irrationality of complete
intersections, B AMREBBM¥E L I F —,
2023 4 4 H.

2. Stable rationality of hypersurfaces of
mock toric varieties((RA X —+t v > =
V), WIRRBEH T RO D 4 2023,
*v 74,2023 £ 10 H 24 H 10 A
27 H.
Ja— AR—2+v> (LIU PEIJIANG)
A TFZEREE

SEOMZE, T—a—FrY TN T Ry I &
X s EBHO—RILTHS. ZIT,
Py okiE, FREDZVRZALYYy K - akE
0y —AD7aX=y ZEHOHARTEL
LEBO=2 -+ ZAKTHD, TRy &

F_::_Lv—
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X, Ry IZMBLIEN, 7V RARADEDI
EHOR - 5—A s 2RERI—DFRy JIEBIC
IDEHRINEZAETHE. XIBIT, T737)
ik, 2O=a— b UEABITIEICET Yy VLAY
DECHBZeTHD. KX, vy IHHmEEA
Lky PZ2ABEERT 2720, ZOHEROIEH
HERFRAIRTHZ. ZOFHIRICED, T4 —7—
Z e JYREALDYT Y F e AFREBI—ADT
o=y ZEH O AR ED T L BB W
T, Ay PHEmEFoTINRE 525 Z 2IEARA]
BEERo. ZOREZ, T4 —V—2 -7V
ZOVHED T EHUIIERITIZ R Wiz o, FEEEEEL
FENER - F—L-akERI - MEINZZD
BHOR - 5—A s aREOQI TRy D
BEATERNWZIZHE. ZZT, T4—T—
7+ 7Y AZ T p EEERICBWT, TAT 4 V-
YagA T B (EEOHEMTH S,
fF, Ky VHGmo—by LT, JEEAIKR Y D8
WM AN—RICEKDBEAZINT. ZOHER, Ky
ViEO—be LT, fEREIBIREA R - T — 4 -
aREr Y — I EEHIR v DR L FEER 2 IR
BERT DL WAEIC . 2 1LT, JEEA
N=aryDlma—bY - TRT KoY 2
RIHEIA T LEHNTWS. FEERSM %
72T T4 —v—2 - JYRXVIZHL, T FRLT
VYo ARV RVDE A LT p #ERERZ VT L
BB M3 2 ik EIEDN LT, 2O X5 RER
WHKOLT 2 Z e RER X Ez. H%, 7V ~v—R
NF4—v—27 - Z7Y2ZLHLT, ZOFER
FIEAT 2 22 hHEEVTWS. F— - 2T v
FE, TEALTV Y « ARANLVDSFERTERT
27012, b3 K- F—4--akEnd—1T5H
L, JEEADRy DB ZHET 2 TH S, &
BIZ, 7RIV« ANV DFER R
T508, SHROWAOEETHS. Hite L
T, ¥ (EFRICBWTZDTROHELE X<
HREL LT, ZOBEZAEZE»PLT, 61T p
R 2 W TR ZIR T8 TH 5.

The goal of the research of this year is to gener-
alize the Newton above Hodge theorem. Here,
Newton means the Newton polygon of a L-
function which can be represented by the trace

of Frobenius action on rigid cohomologies of a



certain crystal;, Hodge means the Hodge poly-
gon which is determined by the Hodge filtra-
tion on de Rham cohomologies of a correspond-
ing connection. Above means that the New-
ton polygon always lies above the Hodge poly-
gon. However, in order to apply Hodge the-
ory to the de Rham cohomologies to obtain
Hodge filtrations, the connection is required to
be regular. This limitation makes it not pos-
sible to get a lower bound by Hodge theory
for the L-function which is represented by the
trace of Frobenius action on rigid cohomologies
of Dwork crystal, which is an p-adic analogue
to Artin-Shreier sheaf in f-adic theory, since
the corresponding connection is not regular in
this case, and whose de Rham cohomologies are
called exponentially twisted ones. Fortunately,
in recent years, a generalization of Hodge the-
ory, which is called irreqular Hodge theory, is
introduced by Sabbah so that it becomes pos-
sible to define a filtration, which is called the
irreqular Hodge filtration on the exponentially
twisted de Rham cohomologies. Then, the nat-
ural question is to ask whether there is an irreg-
ular version of Newton above Hodge theorem,
which claims that the Newton polygon associ-
ated to Dwork crystal lies above the polygon
determined by the irregular Hodge filtraion as-
sociated to the exponentially twisted de Rham
cohomologies. We verified that this is true un-
der some conditions, based on an p-adic estima-
tion of L-functions by Adolphson and Sperber,
and some comparison theorems of filtrations.
Now, I am working on generalizing the theo-
rem further to Kummer twisted Dwork crystals.
The key part of the work is to construct a irreg-
ular Hodge module for the de Rham cohomolo-
gies and prove a comparison theorem of the fil-
trations so that the strategy of Adolphson and
Sperber can be applied. Next, the work would
be to generalize the estimation of Adolphson
and Sperber, so that some condition could be
removed. We are doing this by first considering

an f-adic companion, and then constructing a

226

p-adic analogue.

C. HEE¥ER

1. The of
confluent f¢-adic GKZ hypergeometric
sheaves, 2022 £ 7 A 6 H, B AL
Fanx v s, WEKE

. The of
confluent f-adic GKZ hypergeometric
sheaves, 2022 4 7 H 14 H, % 21 L&
R EEERGREE R, RALK A

characteristic  cycles non-

characteristic cycles non-

Y 1 %4 (First Year)

& 7iE (ADACHI Mitsuyoshi)
(FoPM o — 2%)
A. BFEREE
4 RIGAAE Y ZHECH L TERSI NS
Seiberg—Witten BEf§5 515 & 41 2 B 22yt 5
WOWTOMSEZITV, ROMREHF Iz, (KK
X OB LTOFERELTEDLRDBNES
iRl T 1 R EDBEOFRE LTiRNS,) X
A3 K3 il & A€ b ¥ —[FfER 4 ZorE 2R
KTHhHsrT2, X TRV VHENGEZ 6N T
WA ERET S, 2D E, X OFEINFF 2
R B2 RT MVRER HY(X)W&h ) =Hn
BRAE SR WNT 5 Z LD TE 5,
FEFCHW 2 FIEOIRIEE 22 74 7 71&, B+
I BWTHW: TSeiberg-Witten Eff D18
BE S(HT (X)) TRIRXAMIAXTE] 20D
bDTH>b, ZOIRWT. Seiberg-Witten 51§
DEFD K BN EBREDREITL XL T
B Z4T5 22T LI ORI NS,

- >
N e e

I have studied the geometric objects obtained
from the Seiberg—Witten map defined for a
closed spin 4-manifold. I obtained the following
results. (This should be taken as a statement
for families of X, but here we discuss families
on a point.) Let X be an oriented closed 4-
manifold homotopy equivalent to a K3 surface.
Assume that X is given a spin structure. Then
we can construct a canonical spin structure on

the vector space H*(X) consisting of self-dual



harmonic 2-forms of X.

The method of the proof is based on the
idea of “parametrizing the perturbation of the
Seiberg-Witten map by S(H " (X))” used in my
master thesis. In this situation, the above re-
sult is proved by “constructing the K-theoretic
mapping degree of a deformed Seiberg—Witten

map at the representative level”.
B. &KX
1. ZHETEE 1“4 ORISR O SR O Y
ATRETE & B DRCHEAM 2 TER 203 75X
27 PIVIRDBIMR”, R R A GROER
WHERHE LR~ (2023) .

C. MEaFER

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 A.

. A gerbe-like construction in gauge the-

ory, Gauge Theory Seminar (4> 7 4 ),

2023 4 7 H.

iH EA (ARAI Hayato)

A. WFZEMEE

REE AR DERE ICOWT, I 5 —MFED#
ML TWS, REOY -3 5 — R/
BREZHE X 2Hlo> Y FLo T4 v 2%k
Y WD 22, K X 0BRkEDHC
FfEE Y oBCREONIGE RET %, Seidel-
Thomas 2 & 3. Dehn 2 D I3 2 EKMHE$2 D
BF MR Z DEARMNRHITH 5,

FMIHEEE DF Y 1 1B W T, BREHR D BT 0%
2 — A ZARTL TR L. IRRTTOBITLE 2 K
TR —TOREYITHIET SR Lz
CEIEV BT, AEEOFETIEZ DI BEF
ZHWT, B U AR CNE7 7 4 3=)
DERE O HOFRERYE, —E7 774714
FHOBEELRLZ, Zhoohffe e dic
ADE B 5¥IciEv. A MO—HO5EI10E 3
7 —=XEIC X o TRED L, ZofRIEENE
DE BIZHLR T2 DTH %,
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I am studying derived categories of algebraic
varieties from the perspective of mirror sym-
metry. Homological mirror symmetry relates
an algebraic variety X to another symplectic
manifold Y. In particular, it suggests a corre-
spondence between the autoequivalences of the
derived category of X and the automorphisms
of Y. A fundamental example of this observa-
tion was given by Seidel and Thomas, who con-
structed new autoequivalences called spherical
twists as a counterpart of Dehn twists.

Last year, I developed a certain variant of
spherical twists, which we call half-spherical
twists, and showed that in low-dimensional ex-
amples they correspond to half-twists in two-
dimensional topology. This year, I used half-
spherical twists to show a relation between the
autoequivalences of the derived categories of
singular elliptic curves (Kodaira fibers) and the
double affine braid groups. Both of them are
subject to ADE classifications. The relation in
type A cases directly follows from homological
mirror symmetry. This result extends the cor-

respondence to include type DE cases.
B. FEKam X
1. H. Arai:

rived categories of coherent sheaves”,
arXiv:2302.12501.

“Half-spherical twists on de-

C. HE¥ER
L. REESHREOEREOF2 D BT, IEFK

K E DRI S & B8 DEREIC
B$23I=0—2r>ay 7 ®EHENLRE,
2023 3 A

. Half-spherical twists on derived cate-
gories of coherent sheaves, BXASCE (A
P IF— RBOR#E. 202344 A

REE KR OEREDOFIZDEF, VU —
~ VN B S B AR A, BRAUR A
2023 £ 8 A

- REBEAREOESKE D42 D BIF, FFRA
3 — HARZE AR, 2024 1 H

. Double affine braid group actions on de-
rived categories of Kodaira fibers, BFH#T



At IF—, BHERF, 202442 A

6. Double affine braid group actions on de-
rived categories of Kodaira fibers, % 20
[EIRCEARR &3 FATFER R, JLHRERE, 2024
F3H

&

G. %H
1. 2022 FFE BERETERTAERRE (&
i)
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AR EH# (ISHIKURA Hiroki)
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a— %)

A. WEZERREEE

B o ME SRR NIEH 2B 5 2 BB [FERI (R %
E2Z 5. WIEFRMER 6RO E 7 FER RIS L,
co-spectral radius 23EFT X 5 Z & Abert-
Fraczyk-Hayes IZ X o THH S iz E Nz, FAZ
1IEHE S BMEREIfR D co-spectral radius DfZE%
1To 7. iz, IR RMERE £R 20t LAl o #8 77
FEREfR E DERZH D ZHl o 7z & T D, co-spectral
radius D525 FWEEHE LK. Z LT, Fraczyk-
van Limbeek (Z X % co-amenable invariant ran-
dom subgroup {ZB5 2 HEHRD, H2EHKRTOM
ERARANDILRZ1§ 2 Z LT E 2.

Consider the orbit equivalence relation of a
probability-measure-preserving action of a dis-
crete group. It turns out that the co-spectral
radius can be defined for a subrelation of the
orbit equivalence relation by the work of Abert-
Fraczyk-Hayes. I studied co-spectral radius of
normal subrelations. In particular, I inves-
tigated how the co-spectral radius of a nor-
mal subrelation changes after taking intersec-
tion with another subrelation. As a result, I ex-
tended the work of Fraczyk-van Limbeek about
co-amenable invariant random subgroup to or-

bit equivalence relations in some sense.

B. FEK
1. H. Ishikura : “Free metabelian groups
are permutation stable”,  preprint,
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arXiv:2301.07586.

. HIEEFER

1. Permutation stability of finitely gener-
ated free metabelian groups, fEfI Rt
I —, WEURYE, 2022 4F 11 A.

. Permutation stability and invariant ran-
dom subgroups, fEFHZRRY I F—, 5
K2, 2023 4 5 H.

. Permutation stability of free metabelian
groups, New Aspects of Teichmiiller the-
ory, B K, 2023 4 7 H.

. Permutation stability of free metabelian
groups, Y —~ ¥ HENIZEH § 2 M HHRM 2,
BHURY, 2023 4 8 H.

. Permutation stability of free metabelian
groups, TFARERMO BT DHER, FHEK
%, 20239 H.
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A. TRFEE
SEBIZTICFESENCRE T 2 2EHHHE RO
M ZiT o7, FEOHETIRELR T K-

=174 (ASM : alternating sign matri-
ces) BT 2R To 7, BLEMXTEREL
72, FFEMNE2HEMNOBRI 2R AWML
WIHOBEREFWT, k&b b ER ASM 1B
Y M5 S REHN 2N L, ZORRIE
BLMmXONBELGbETHXE LTHERL,
782 Symmetries and Integrability of Differ-
ence Equations (SIDE 14.2) TDORRA X —HE
H1T o7, FEDHNFTIE quasi-transpose com-
plementary plane partitions (QTCPP) ¥ sym-
metric plane partitions (SPP) & O i @ 4 B gt
DR E WS T—< IO AR, ZDT7—<I
DWTIED 2 IREDOHEW I D 2 D 5E BRI
FE o TV,
iz, 22 7 OBCAIEENC B S 2 655 % Ay
FBEIBEAT o 72, AT T 71356 SME 2 80



NIRRT 2 BICHA L BHAZRRTHD, b
b RART 4 IN—TOEME LTHNZ Z 7
DEN BTN OV TR I LT W e, GRER
EHIE—EA) A S 7 ORIEEIHHES
HHR Y 725 2 2133 TI2hRed & o2 T &
PIZEINT Wz, AWFETIEZ DUERFIHA © 44 1E
o FReske, BEZEX AN = TRKRIC
PEFTE7LAY ZLEMBE L7z, R LTHE
KHPBHOSNTWAESROFEIHZ 525 2 B
TE, FHZAEKCEEN2HBTROBZ LI
B3 2 BERTDH 2 Ehrhart B O R B LR
Boniz,

This year, the primary focus of my research was
on studying bijective combinatorics pertaining
to plane partitions. In the first half of the year,
I conducted research on alternating sign matri-
ces (ASM), a topic also addressed in my mas-
ter’s thesis. Utilizing the concept of compati-
bility conditions, defined in the thesis to mea-
sure the naturalness of signed bijections, I con-
structed signed bijections pertaining to ASM
that are more natural than those convention-
ally known. These results were submitted as
a paper along with the content of the thesis.
I also presented it as a poster at the research
conference Symmetries and Integrability of Dif-
ference Equations (SIDE 14.2) .

In the latter half of the year, I directed my
attention towards the theme of constructing a
bijection between quasi-transpose complemen-
tary plane partitions (QTCPP) and symmet-
ric plane partitions (SPP). While progress was
made to some extent, a complete resolution has
not been achieved yet.

Besides this, a study was conducted with As-
sistant Professor Y. Nakamura on the topic
of coordination sequences of periodic graphs.
Periodic graphs emerge naturally in describ-
At
first, this theme was provided by Professor J.

ing crystalline structures mathematically.

Nakagawa and discussed in the study group.
It was previously established in Nakamura et

al’s research that the coordination sequences
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of periodic graphs become quasi-polynomials.
We formulated the quasi-period and the upper
bound of the number of exceptional terms and
constructed an algorithm to determine quasi-
polynomials explicitly. As a result, this pro-
vided an alternative proof and a beautiful ex-
tension of Ehrhart theory, which deals with

enumerations of lattice points contained in ra-
tional polytopes.
B. &KL

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 O #fH & 1 B
i& K ' monotone triangles & shifted
Gelfand-Tsetlin patterns OB D BRI
BT & 2HAH”) 2022 FEE R
T. Y.:
Ehrhart theory on periodic graphs.
arXiv:2305.08177 (2023)

. Inoue,

. Inoue, and Nakamura,

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)

C. HEEFER

HEBRNMRICB T 2RHE S =

EHGOMILGEA RO Z DICH, iR R

MIERIE I E 2> & AIRE D RN 2022 , AW

KIFEKS, 2022 11 A.

. A natural sijection between monotone

shifted Gelfand-Tsetlin
patterns, FoPM symposium, 35 K%,
2023 # 2 H

. A natural sijection between monotone

shifted Gelfand-Tsetlin

patterns, Symmetries and Integrability

1.

triangles and

triangles and

of Difference Equations, VL3 ¥ 7 K2,
R—F > F, 2023 F6 H
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REBOWEHBRMEZICONWTER L, 50
RIEER DR T o WA B0 g BIzw L
T, REZTHHELUOEREELZ B0 2D
HETH 2,

AR, IRIFR O HIRGR O FEEIC X D | IBIFE O
BHERMEDREGERE L, Fic, B0 E
ATV B TR0 B 2 Rl 55 2 ARG
WIORENT W, (RIEET S A DRGSR DHMEL
SN 7z (Bhatt-Ma-Patakfalvi-Schwede-Tucker-
Waldron-Witaszek 2023), 154 0 RL1IERFETIX,
Z DFEROMENRE LT, ZEEEROIEGIZD
WTRBAERESH SN TVT, ZHUFRE
T 7 AN—ZEBANDIGH%Z b D (Popa-Schnell
2014, {Th 2024)s FHEEE. ZORIBERED
BB 2R L, ZDNHb 52 72, R
WERXICE LD TRRT 2 TETH 5,

I have studied birational geometry in mixed
characteristic, aiming to provide analogs to the-
orems in birational geometry over fields of char-
acteristic zero and of positive characteristic.

Recent breakthroughs in commutative algebra
in mixed characteristic has led to developments
of birational geometry in mixed characteristic.
In particular, a mixed characteristic analog was
given to a special case of Fujita’s freeness con-
jecture that is known in characteristic zero and
p > 0 (Bhatt-Ma-Patakfalvi-Schwede-Tucker-
Waldron-Witaszek 2023). As a generalization
of this special case to the relative setting in
characteristic zero and p > 0, an effective global
generation result was established for direct im-
ages of pluricanonical sheaves (Popa-Schnell
2014, Ejiri 2024). This result has been applied
I

have proven a mixed characteristic analog of

to the properties of algebraic fiber spaces.

this global generation result and obtained its

applications. I am going to submit these re-
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sults to a journal.
B. &KX
1. H. Onuki: “On the effective generation of

direct images of pluricanonical bundles
in mixed characteristic”, in preparation.

- KRERMGE - RS OREHB BRI
W7, B R R G RBEER A RME £
F (2022) 23 R—.

C. HEEFER
L BREBOBHAEBEFERCOWT, i

Rt 39—, HER¥EXHZER, 2023 F
11 AH.

. On Fujita’s freeness conjecture in mixed
characteristic (poster), ¥ 1K %03% ] 2
SURI YL, WHEERET - by &R —,
2023 4 10 A.

RESOBHBEHETRICOWT, HARE
FRMFREDIRR, HALRZA)NNILF »
YRR, 2023 £ 9 H.

. Cohen-Gabber OEM, AI#ERGRY ~ — R
7 =, W TRRZRM L F ¥ > %X,
2023 F 8 H.

B OBEH T L regular finite cover
RROREM, Rl I 5 —, &
o4, 2021 %12 A.

@ 8% (OKA Yusuke)

A. TSR

IR L T R DR HH 5 2 22 IR e R 2L
WD ZER o TWa., SHEERFEIIUTD 220
TR L 7.

1. ¥R A EX D Cauchy FED W)
HEDE T2 27 7 2oV T, BBick 3
Besov / VA DR EFHWERHOT %
1To7z. Frz, BEAA = Besov 22T
%, BRI 21572, £, FHE
R REARITN S 2 S H 2 MET L 72,

i &R RO 7 v F
Y IBR (= EfEFED TR EREER- T 0
WKESZ L) IXDOWTHSE L (M KH
X, Hung V. Tran [K& OHFIZE). 7=



YFVIBEOERIIOWT, FIHEE
NNEE DBfR) LW I BETNL 2hD
FER 21572, K e-limit quenching D
REEAL, ZOHREICELT, o7
VA I HED &, KRR R A TR

L7

I am interested in the spatial singularity of so-
lutions for nonlinear parabolic equations. This
year I have mainly studied the following two

subjects.

1. T characterized the class of initial data
for a Cauchy problem of semilinear heat
equations by means of a characterization
of Besov spaces via heat kernel. In par-
ticular, I obtained a decay estimate of
heat kernel in weighted Besov spaces.

2. I studied so-called quenching phenomena
of solutions for the Cauchy problems of
forced mean curvature flows(with Prof.
Mitake and Prof. Tran). We have some
results in terms of the relationship be-
tween the forcing term and the initial da-
tum for the occurrence of quenching. In
particular, we introduced the concept of
“e-limit quenching” and argued under a

framework of viscosity solutions.

B. FEKG
1. Y. Oka and E. Zhanpeisov: “Existence
of solutions for time fractional semilin-
ear parabolic equations in Besov—Morrey
spaces”, arXiv:2305.05969, (2023).

Eﬁk\

. Quenching for axisymmetric hypersur-

faces under forced mean curvature flows,
o5 25 ML BEEBT IR R A X — & v
Ta v, uBERY, 2024 F 2 H.

. A relation between a solution to Hénon

type equations and initial data, ¥§F%! -
BRIy TR RERR, EAKRE,
2023 £ 11 A.

IRFZER o — VAT 22 [ T O 2D
fii e OIEE D BRSO WT, WM HER
AFEAER, L7 F—LGHE, 2023 4 9
H

- R BRI O % S DR I R K

DJFFT « RIKATfEtE, TR 7Rt
I —, WK, 2023 £ 4 F.

. Existence of solutions for time fractional

semilinear parabolic equations in Besov
- Morrey spaces, 55 24 BIJLEECE AT
RRRAR—F v ay, HILKY, 2023
F£2A.

Existence of solutions for time fractional
semilinear heat equations in Besov-
Morrey spaces, {77 /A& FMILR,
L2 b — LG, 202249 H.

M

The 14th Taiwan-Japan joint workshop
for young scholars in applied mathemat-
ics Research Award, 2024 4 2 H.

- 5525 MHERBHAMTII AR AR X —t v

YavEHFRRAX-E 2024 F2 .

Bl # (KATAYAMA Sho)

2. H. Mitake, Y. Oka and H. V. Tran: (%1% DC1)
“Quenching for axisymmetric hyper- (FMSP 4)
surfaces under forced mean curvature A. TS
flows”, arXiv:2401.05156, (2024). AR E 31 72 F OB A S 5 — T 4 —L
— AR AT
1. Quenching for axisymmetric hypersur- —Au+u=1uP in Rf ,
faces under forced mean curvature flows, u>0 in Rf ,
The 14th Taiwan-Japan joint workshop u(z',xy) — 0 as xy — 4oo for z’ € RN~1
for young scholars in applied mathemat- u(z',0) = ku(z')  for ' € RN-L.
ics, BIIARA, 2024 4E 2 A. (Px)
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DSBS MK EITo72. 22T, p>1
THY, p FELRAED RS2 A5 IEEHE
FEEHHDOZ FVHIE, £ > 01T XA —=—KRTDH
%. AWFFETIE, & 1T Sobolev EEHR N > 3,
p>psi=(N+2)/(N—2) A, B (P,)
DIEDTHE/IFFED v DEIC X2 0H, BX U
DIHEEICB T 2 E R 21T o 7. E (P,) OF
7 N7 JUZ, BEESRIERE M B X IO I
HRMICER T 2 a >0 7 PERFORUC X
D, ZEB K OBFO R O AT 27
WRIZH B.

REEOFERREZANS. BIGELIEICED,
N,p,p WTHKEFT 2HFER * > 0 BFEIEL,
0 < kK < k" DX EIME P, ERED D,
k> k" D ZE3ME P, BEZ RV
BRL. 612, R/AMREDOLZEMICE 5t 51
—RREMAIC L D, p BT AU REGFEDD &,
k= k" O ZIIME (P,) 3 —ENRE v %
HEOZ BB L. X5, FEHEEROEHIC X
D,k < k* D ¥ WICTHAEVE X u DEHR
32 2 OD@PFET 2 Z2mli. 7%
L, BEF O A TR O IEE TR X - TR
TALTERZED 7 L B ARV LD S 7o D 5 IR
OB ICHREENEL B, £ 2T, WY LA
ERTRFHEICED, MBALERZEO 7 L Rk
L2MREME L. £z, £ O@ETRIRIIC 22
M EORER S 7 —7 4 — F R OB FER
B —Av+v=finRY, v=0ondRY DffIc
B9 2 Bl R E AN = LP-L9 FHii 21572,

This year, I mainly studied a structure of so-
lutions to boundary problems of supercritical

scalar field equations

—Au+u=uP in]R_]f,

u>0 in RY,
w(@',zn) — 0
u(z’,0) = kp(z’)  for o’ e RV7L,

(Pr)
Here, p > 1, p is a nonnegative nontrivial
Radon measure with suitable integrability con-
ditions, and « > 0 is a parameter. In this
study, I considered a classification of the ex-
istence/nonexistence and a bifurcation struc-

ture of solutions to problem (P), in particu-

as xy — 4oo for 2/ € RN 71,
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lar in the Sobolev supercritical case N > 3,
p > pg = (N +2)/(N —2). A main difficulty
of problem (P,) is that the calculus of varia-
tions and existing bifurcation theories are not
applicable due to a lack of compactness condi-
tions coming from the supercritical nonlinearity
and the unboundedness of the domain.

I give the main result. By the iteration method,
I proved that there is a critical constant k* > 0,
depending on N, p, and p, such that if 0 < x <
k* then problem (P,) possesses a solution, and
if kK > k* then problem (P,;) possesses no so-
lutions. Also, by uniform estimates of minimal
solutions based on their stability, I proved that
under a suitable condition on the exponent p,
there is a unique solution u* to problem (P,;).
Furthermore, by an application of a bifurca-
tion theory, I proved that if x < k* is suffi-
ciently close to k* then problem (P, ) possesses
two solutions bifurcating from u*. We note
that it is difficult to apply a bifurcation theory
in existing frameworks due to a lack of Fred-
holm properties of linearized operator, coming
To

overcome this difficulty, I recovered Fredholm

from the unboundedness of the domain.

properties of linearized operators with an ap-

propriate framework and a new method. Also,

in this process, I secondarily obtained an opti-
mal weighted LP-L? estimate for a solution to

a boundary value problem of the linear scalar

field equation on Rf, —Av+wv = f in Rf,

v =0 on 8Rf .

B. #E&KHX

1. K. Ishige and S. Katayama: “Supercrit-
ical Hénon type equation with a forc-
ing term”, to appear in Adv. Nonlinear
Anal.

. S. Katayama: “Thresholds for the exis-
tence of solutions to supercritical elliptic
problems”, RERZERZEBGERELRAITSE
BHE L (2023)

. S. Katayama: “Semilinear elliptic prob-
lems on the half space with a super-

critical nonlinearity”, preprint arXiv:



2310.17001. (2023)

C. HEE¥ER

1. EEEFRFEMEME O DIEE - IEFEDRM
fill, AR AR I —, #KY
TR, 2023 £ 4 AH.

. A supercritical elliptic problem in the
half inhomogeneous
boundary condition, The 13th AIMS

Conference on Dynamical Systems, Dif-

space with an

ferential Equations and Applications,
University of North Carolina Wilming-
ton, USA, 2023 4 5,6 H.

. A supercritical Hénon equation with a
forcing term, 55 48 [R5 A FERALBE >
YARIY L, ALHEERFEFAAE, 2023 4 8
H.

. AV IED ZEEEF Hénon A5 #2058 17 (1]
HFED T DRI R & BEERNT, L
WNRZEPEHT 7" Z F, 2024 4 2 H.

. 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, HH G K21 il
2024 2 H.
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28 K# (KARUBE Tomohiro)
(WINGS-FMSP
a—24)
A. WFZEMEE
BRI 3 ZE MM 2 WA BT X T — SR
LR L TV 3. CEMSMFZ Bridgeland 12 &
DEERYIIC BT 2 REOBEEROERLE LT
ERSIN. =ZABENH L TERSI N 2 ZENS
itk 4 DD, ZEMFMERIRIIERZHRIRITR
ZZeHHIBRTVS. ZOBRZHEKIZI T —
NHEZELCT, 27 -ZREOEREMEOE
V2T AEEEBREDHZEEZ LTV .
WEE B RS AR OB TE o 3 X 5 Rr R
TRHIRISN LT, REMSE OB ZRE L.
AT, WEMSEM D2/ & ERE O B CFER
L ORRMEZEEA L 72.
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AR, ERPE O 57 fift i EVESR I D22 D X R 2>
LR HEPERE N, FERIMHE JiEdh s
EORE O RIS INAE AL OGRS H 5. 2D
7o, WEMLIFDZEE DKM H & WE A fE
Rzonz e HFLTWS.

BE, ZOHE B LTI RROIRIZE
wEHEO7Te—7 v FOBEICEZ LS e EZ
TW3.

I have recently been studying Bridgeland sta-
bility conditions from the perspective of bira-
tional geometry and mirror symmetry. Bridge-
land stability conditions are defined by Bridge-
land, and they are inspired by the work in string
theory. There exist some stability conditions on
triangulated categories. The sets of the stabil-
ity conditions are known to be a complex mani-
folds. In the case of Calabi-Yau varieties, these
spaces are expected to related to the moduli
space of complex structures of mirror varieties.
Last year, I studied stability conditions on re-
ducible Kodaira curves obtained from degener-
ations of elliptic curves. I described connected
components of the spaces of stability conditions
and compute the groups of deck transforma-
tions of those connected components.

I expect that we can understand birational
transformations from the geometry of the space
of stability conditions. As a first step in this
process. I try to give an explicit description of

this path in the case of the blowup of a surface.
B. &
1. Karube, Tomohiro. "Stability conditions

on degenerated elliptic curves." arXiv
preprint arXiv:2301.09453 (2023).

C. MEEZER

1 \E . DRI U 7 MR 0 2 E M5
RCOWT Y, Bo EEFH AL I F— /L
MR, 2 AL 2023 4

2. Tomohiro Karube, "Stability conditions
on degenerated elliptic curves." . GTM
Seminer, Kavli IPMU, 3 A. 2023 £

3. BEE M. TRAL U 7 dhiR 0 e S
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. Tomohiro Karube, "Stability conditions
on degenerated elliptic curves." ;Derived
Categories, Moduli Spaces, and Count-
ing Invariants ,Imperial College Lon-
don,7 H,2023 1 (FEFED KRR X —HFK)
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Neyman-Scott siEFfEIE, BHAIFEER ) TH 3
ARRT Y ViBEo&RZHLE LT, BHlAT6E
7 TR eRBENT T AX—IRTERS IS L
WO GRS OMEBED 2 A TH D, Bk Bl
ROETY Y ZWISHEINTE 2. BHBRETIA,
Neyman-Scott SUHTED & 5 72, LE T EHEE =
T Z &AL AR E 7L OFEHIERI Ok
HEICE D HA . LERETIX, Neyman-Scott
FBEE TV OMEHER DT T — ZANDIGH E L
T, BHEESE T — ZI2BT % lead-lag FIRDHE
EREICH D FHATWA. Lead-lag IR 213, 2
D DIERY|F — & DN D B 2 HEER %3
EULB2HRDOZETH 5. HlZIX S&P 500 f5%k
Y FDEMDOBICIX, lead-lag IRDPBIR XN 3
ZrPMEINTVS. 2 BIHOEEIRE 7 — &
%, /A RN 7% & Neyman-Scott sUBFE
CEoTEINRIX MY v ZIZEFTLL, M
RERAMCHEEREIC X 287 X — ZHEETRZ R
L7z, BT MEDBICEAR A1 — 3 L DI %2 5341
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TRREND B0, YUY OFRTE - 7 H680H — *
LVTIRFET — X OHBIME Z AT E R o 77z
O, ROV ICFEEATHMTEL Ny~ I —F %
BHALZE A, EF—XOMBEMEEZ > £
BRBIEMNTET F7-, HHEEEZ 7 >~ —
DOERMPEE AW TEEET Z 2 T, BHEH
PR TEZIeNTER. L2, BRLEE
TIEMEINZIES L W00, Hige LT
3, B H—FDFEFETRRT 5 Z e HEE
T, FF OB LIHSCREATHE TIRD TV 5
IEHEEROIRE D ZEATLED Zehbho
2. TR L, BRE—AY PR TEICHHET 2 2
& TIEFE SIS 2 IREE 2 f@H L, #ERD
—HERHLE ERME AT 2 e TE R E
ZTW3. ZDZ 2 IZOWTHRERLEREHRT
H5.

The Neyman-Scott point process is character-
ized by a structure where observable ’child’
points are clustered around each point of an
unobservable 'parent,” a homogeneous Poisson
process. It has been applied in modeling vari-
ous phenomena. During my master’s program,
I worked on the asymptotic theory of statisti-
cal inference for point process models like the
Neyman-Scott point process, whose likelihood
functions are complicated due to latent vari-
ables.

I modeled the real trade time data of two
stocks using the Neyman-Scott point process
with added noise and constructed a parame-
ter estimation method using a maximum quasi-
likelihood estimator. Initially, an exponential
kernel was chosen for the dispersion kernel in
modeling, but they failed to explain the corre-
lation structure of the real trade data. There-
fore, I adopted a gamma kernel capable of di-
verging at the origin, successfully capturing the
real data’s correlation structure. Furthermore,
I optimized numerical calculations by rewriting
the objective function using Kummer’s hyper-
geometric function.

However, while the model constructed performs

well numerically, theoretically, the gamma ker-



nel’s divergence at the origin exceeds the as-
sumptions of the asymptotic theory discussed
in my master’s thesis and previous studies.
Nevertheless, I believe that by carefully eval-
uating higher moments, the difficulties arising
from the unboundedness can be solved, and the
consistency and asymptotic normality of the es-
timator can be proven. I am currently writing

a paper on this subject.

C. OsEFR
1. 24 & Neyman-Scott siBEFEDFEETHERI
b %@m’ﬁaf‘?%ﬂT*—ﬁ?ﬁ@*ﬁ’\@ﬁﬁﬂi 7

FHREE RS RS, 2023 F 9 H.

2. Modehng lead-lag effects using bivari-
ate Neyman-Scott processes with gamma
kernels, Stochastic Analysis and Statis-
tics 2024, BEKZEEISG ¥ v >8R, 2024
F£2H.
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Y v > a v BFE, 2023 4
#BE% (ZOU Yongpan)
(%4 DC1)

AL WEZEREE

SHE. B ORI ZRE L DI LR D
HEMZ RNV F T, 20k, MiEH /=
FIVEROEFSE O EMEEEFHNE T,
RECRMFOEZER Py 7D 1 DF, Boak
ETrY—HOHKTY, A7 Cartan—Serre—
Grothendieck OEHIC KAUX, a ¥ 87 MK
FERRE X LOEMRK L BT EHETHZ729
ORMBEAFEME, FEOaL—L Y MNE F I
FLUT, EOEB mog = mo(X, F,L) BFEL.
HY (X, FQL®") =023 XRTDqg>0BXU
m>mo R LTHDIIDE VWS 2 TF, 2D
FEIIZE D, E-TEDREMREIERZN, Boo
RED S —BHOMES ¢ > k OBAIH D
T2l E-FEARBRERRICOVWTIER, X DG
T H 255 TS, MFHRIES ST L H DL
b EH Ao
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DOHBEHETT, ROMEREHEPEDIIOZ Y
PROTET, X ZIEOLREEHKIAKL L. D
X FORBDVEVBREELEST, DL DBH3

- OY R— b Th 32513,
HYX, Kx ® Ox(D) ® J((1 —¢)D)) =0,
ZZT.q>kT3%, 2ZT. J((1—-¢)D) X Q-

FRE (1 — e)D ICBEHE T 2 |IENA T7LETH
D. 0<ek1TT,

o 2 BEHOWMIL M By 7%, TR OW
LREB f X - Y OR TR 2RO
B8 fo(Kx/y © L) OEMBEOWEE ZHN2 2
TY. filKx)y @ L) DRZ PLEBKRENE
ERLET, BRI, F = f.(Kx/y ®L)
L. P(F) Lo b—taY =Ny KL% F Il
HLTOPF) (1)t RLET, FO=—7BXU
KEW (Thbb L-AKEV) WEIZ, OP(F)(1)
DEMRKRO=—TI7BLIUEREZVHEICHIEL £
To ZORHFETI F=fui(Kx/y ®L) DREX
EHELET,

This year, I first study the vanishing theorems
of weakly ample divisors on smooth projective
varieties. Then I study the positivity of direct
image sheaves of the adjoint canonical bundle.
One important topic in algebraic geometry
is the vanishing of the cohomology group
of sheaves. The classical Cartan—Serre—
Grothendieck theorem states that a line bundle
L on a compact complex manifold X is ample if
and only if, for any coherent sheaf F, there ex-
ists a positive integer mg = mo(X, F, L) such
that HY(X,F @ L®™) = 0 for all ¢ > 0 and
m > mg. This theorem allows for the defini-
tion of k-ample line bundles, where the van-
ishing of cohomology groups occurs for g > k.
However, for the k-ample line bundle, the Ko-
daira vanishing is not true anymore, even when
X is projective.

My main result is the Kodaira—Sito vanishing
theorems for k£ ample divisor. We find the next

Let X be a smooth

projective variety, and D is a reduced effective

vanishing theorem holds:

divisor on X. If D is the support of some effec-



tive k-ample divisor, then one have
Hq(Xa Kx ® OX(D) ® \-7((1 - 6)D)) = 0;

for ¢ > k. Here J((1 — €)D) is the multiplier
ideal sheaf associated to the Q-divisor (1 —¢€)D
with 0 < e < 1.

My second research topic involves studying
the positivity properties of the direct image
f«(Kx/y ® L) of the adjoint line bundle as-
sociated with a big and nef line bundle L un-
der a smooth fibration f : X — Y between
projective varieties. We show that the vector
bundle f.(Kx/y ® L) is big. More specific, let
F = fu(Kx/y ® L), and denote Op(r)(1) as
the tautology bundle on P(F) with respect to
F. The nef and big (i.e. L-big) properties of
F correspond to the nef and big properties of
the line bundle Op(r)(1).
investigate the bigness of 7 = f.(Kx/y ® L).

B. FEKG
1. Y. Zou: On the Kodaira—Saito vanishing

In this article, we

theorem of weakly ample divisor, arXiv:
2308.01077.

. Y. Watanabe, Y. Zou: On the direct im-
age of the adjoint big and nef line bun-
dles, arXiv: 2401.17684.

. Y. Zou: "Nakano Positivity of direct im-

age sheaves of adjoint line bundles with

mild singularities", arXiv:2108.13715.

Y. Akizuki-

Nakano vanishing theorems on weakly

Kahler

Zou: "Logarithmic

pseudoconvex manifolds”",
arXiv:2201.11458.

. Y. Zou: "On the coherence of the L?
subsheaf for a singular Hermitian metric
whose determinant has analytic singular-
ities", arXiv:2209.05053.

C. MEaFER«

1. Nakano positivity of direct image sheaves
of adjoint line bundles with mild singu-
larities, BNU Seminar on Several Com-
plex Variables and Complex Geometry,

Beijing Normal University, China, 2021
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F£12 A.

. Logarithmic Akizuki—Nakano vanishing
theorems on weakly pseudoconvex Kéh-
ler manifolds, Sun Yat-sen University,
China, 2022 4 07 H.

. Logarithmic Akizuki-Nakano vanishing
theorems on weakly pseudoconvex Kéh-
ler manifolds, Young Mathematicians
Workshop on Several Complex Variables,
Wuhan University, China, 2022 ££ 08 H.

12

sheaf for a singular Hermitian metric

. On the coherence of the sub
whose determinant has analytic singular-
ities, HAYAMA Symposium on Complex
Analysis in Several Variables XXIV, a
short talk, 2023 4 7 H.

. On the Kodaira—Saito vanishing theorem
of weakly ample divisor, Wuhan Univer-

sity, China, 2023 4E 8 H.
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LTHHE2b00EEERIMAEE D D0
o TWie, ZOR/MEBED X572 DTS
Mg=p(p: T DrE, ZLT . g=1~10
DL B ZTo7 FiT.g=p(p:FH) D
CEF 2+ 1 DELBREREZY T4 — T
ANIVERTHLEEZE, ZHITRHRVWEEZLTHE
RDERPET B Z BT h o7z,

(2) HEZARIEDOBEBGIT OV T O

(t2% 0 O REEAK ) BEZRIK PN O WG
G £zt LT, WA 2 ZHENX TR ERR
L7zt ZOREFERZLERORE % deg(f) & LT
EDD, ZOrE WEHY f OF 1 HEHRX
X deg(f),deg(f?),... DWERKEL L TERT
X3 ZeBHSNTVWS, T TIX. Bell,



Diller, Jonsson, Krieger (2021) 512k > T 1
IR DS EBER ¥ 72 % R AR IR O WU BRE
DIEEITIEDR RO STz, Fiz. M, Wang
(2023) BIT&L o T, & 1 NEMREHTRTO
TR OHT (PRFIC) K722 & &, Hilj
RITEEDSER 1 H AR e T U< 72 2 21K ED
ROFEVGEAS N, o DREREHAED
B, DHFOEOWABRENL, B2 v
TH 2 NHFHRBOHEZEZ 2T, B
(BT 2 TR TICDSEREL & 7 2 WA Bl % 5
RT3zl

I researched the dynamical degrees of birational
self-maps of algebraic varieties. I obtained the
following results:

(1) On automorphisms of abelian varieties

As part of last year’s research results, the first
dynamical degrees, which are larger than 1, of
automorpshims of complex simple abelian vari-
eties with a fixed dimension g have a minimum
value. We conducted research to find out what
this minimum value would be for cases where
g = p is prime and for cases where g =1 to 10.
Especially for the cases where g = p is prime,
the result would be different when p is a Sophie
Germain prime (i.e., 2p+1 is also a prime) and
when it is not.

(2) On birational self-maps of rational varieties
For a birational map f of a rational variety
P (over an algebraic closed field of character-
istic 0), we may define deg(f) by the degree
of the homogeneous polynomials that appear
at the component display of f. Now the first
dynamical degree of f can be defined as the
growth rate of deg(f),deg(f?),.... In previous
research, the construction of birational maps,
which have a transcendental first dynamical de-
gree, was done by Bell, Diller, Jonsson, and
Krieger (2021). Also, according to Matsuzawa
and Wang (2023), if the first dynamical degree
is strictly maximum among all the dynamical
degrees, then the arithmetic degree is equal to
the first dynamical degree at a point on the

algebraic variety. Combining these results, we
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found the birational map, whose arithmetic de-
gree at a point is transcendental, by applying
the birational invariance of dynamical degrees
and the intersection theory to calculate the sec-

ond dynamical degree.

B. FE&KHX
1. Y. Sugimoto : “Dynamical degrees of
automorphisms of complex simple

abelian varieties and Salem numbers”,
arXiv:2302.02271.

2. Y. Sugimoto : “The minimum value of
the first dynamical degrees of auto-
morphisms of complex simple abelian
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.

C. HEEFER

1. “Dynamical degrees of automorphisms
of complex simple abelian varieties and
Salem numbers”, PR AKMARE R 2
F—, RBKE, 2023 48 10 A.

NT4 K 7a1—7 (HAFID Ayoub)

A. TFFEAE

C* - BRIy olaz. (ETHLTY
2R o730) EARS AT 22k o TERLS
DIRE - WiRDD 5, Wi ST F OV A
JEBR U CIR7Z2 D JEHIROWTHR TV S,
REMBHL LT OSY) 2HD. CSY) (20
Lo spectral triple) 1 Toeplitz 175122 & 72 % 3
BRI AT AR OCARREZIEL D) & 72 5 1FH
FYRAT L ELWD ZODOHETELHRT, Hic
CNEDHEBZHEVWIHNTH 5, Zhphoz
RICY ZE TR TX 200MEETHD, F—R
Ty 7 LT, h—SRDEENEZOND, Z
DB EIEITCIZOWT LRSI 2 T
Wiz Ty ER2 00O dRHEIZOW
T, WMoMRERE LT, AWHo—onEt
PRETE 3,



F 72, EFED Toeplitz {77 D %EFE - T, C*
-BREMo M EOHERRET 2 e hE
AT (N

iz, C* -BRoD () AEwY—TH 5 KK Bf
WOWTOEMBEZ S Z e BHRT, Z2OREK
il LT controlled KK BENERZIN TV,
KK iz B 258, FHICHESPEFMEL RFTEIR
EWVWHPHHATE SRR TE L0 Z2#HN2 Z LI
X o T, controlled KK Bfic, @Y ECHEF
HEERTEDZZ O oT, IHIZINEH
[FZ87% KK BB L THRRIC DO W TN,

It has been proposed that concepts in C*-
algebras and noncommutative geometry can
be approximated using operator systems. We
have taken looked at how several underlying
structures (such as homology) ) can be de-
fined/studied in this framework.

The motivating example of the approximation
above is the case C(S!), for which it has been
shown that one can use Toeplitz matrices on
the one hand, and finite degree polynomials
on the other, to approximate it, and that fur-
thermore these two approximations are in some
sense dual. We have been looking at how this
result (in particular duality), can be general-
ized to other spaces/ C*-algebras.

Besides, we have been looking at uses of the ap-
proximation by Toeplitz matrices in algorithms
that use C'*-algebras in machine learning.

In addition, a corresponding concept of approx-
imation has been defined for KK-theory, and
has been called controlledd KK-theory. Using,
the framework of localization algebras, we have
studied how compatible KK-products and func-
toriality operations can be defined for these ap-
proximating groups, and are studying its gen-
eralization to the group equivariant case.

L

C. HEE¥ER

1. The reduced group C*-algebra of a free
group, Isem24, Online, 2021 £ 6 H,
joint presentation with Moritz Proell,

Joseph Alexander Dessi, Milan Donvil,
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10.

11.

12.

. C*-simplicity

. Localization algebras,

Jack Adrian Thelin Afekenstam, Marcel
Mroczek.

and the Furstenberg
Yoo =7 BB 2021,
Online, 2021 £ 8 H.

boundary,

. K-kREBw Y — ¥ Localization algebras,

%5 HEHHEHF AL I F—. MATHSCI
FRESHMAN SEMINAR 2022, Online,
2022 E 2 H.

Quantitative K-theory and K-homology,
Y a2 = 7 BBURNT 2022, 5B, 2022 4F 9
H.

. Localization algebras, Kasparov prod-

ucts and controlled K-theory, 5th Con-
ference of Settat on Operator Algebras
and Applications, Marrakech, 2023 4E 1
H.

. KK-theory through localization algebras,

FoPM International Symposium, B HK
. 2023 4E 2 A.

Localization algebras and the Kas-
parov product, % 6 EIZFFH A & 3
7 —. MATHSCI FRESHMAN SEMI-
NAR 2022, JUNK%: - online, 2023 4F 2
H.

. KK-theory, localization algebras, and ap-

proximation, fEFIZERE I+ — CGEHEK
%), 202345 A.

controlled KK-
theory and the Kasparov product, ¥ =
=7 BAEE AT, UED LM ME R S, 2023
F£9H.

Localization algebras, Kasparov prod-
ucts and controlled K-theory, Kyoto Op-
erator Algebra Seminar, F#H K2, 2023
10 H.

Localization algebras, Kasparov prod-
ucts and controlled K-theory, 1EH % -
TEHRERT SRR, JUNKRY, 2023 4
11 H.

Controlled KK-theory and Localization
algebras, 1EFHZRERqm & 4 ONFRE, 2024
F£1H.
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A. WFZEE

Weil ZIHD Schrodinger €7 MIE, XX L7
74 v 78 Mp(N,R) ® L>(RY) Foz=%1
KHTH D, AT O RBLERAY
52 %. Weil REZ 2> DB IC B R,
D & DNRI e I h 2 EEHORBUC R -
TW5.

MNRIENE, BE & HAUX V& v SRR
723, W, FEDMER 3 2 25 & RAUX T2 p2E
BOMBELPREZ BN TWS ] RELZL WS
ROVIMRBITIC X o TIRIBE N, REERBR D
O RN R B RAN D BV E Fh iz, Frg, Wb
KINZDOWTIE, ZOZE/ICBT 2 KRBTz X
KT 2 ZeifFEhs. 2o X57% T
RIAD KB DEZTTS, IMRBITICE T
Alif X7z, Kobayashi-Mano (2007, 2011) &
DD, SOo(N +1,2) O 2 EHHFE Lie £
DR/ NRIE % A TR U FRF AR AT o P G 2 1
L. ZhiE, R ICE T S
Hermite FEED M TH % Laguerre FEEP, &
B 72 Fourier ZH#OXEYIDBEANZEN 5.
Ben Said-Kobayashi-Orsted (2012) i&, —>®d
NRIA=R k& a TIRFNI oMM EHZR
D sly =MOFEEZEA L. 22T, k& Dunkl
ERRICHEKR T 285 X=2THDH, a>01F
B3 Zo@ N Lie B M/NR I % @i Y
WWBSEBRIX—XTH3. k=005,
D sly =xHE, a =2 D& & Weil REUSHES b
DIZ, a =1DL ZFETETHERNTMNRIIHE
IHDITIKRY, aldTNEEMHT 27X —-4
1272 5 TW5. Ben Said-Kobayashi—QOrsted (&,
Z D sly =X &, Hermite FHE° Laguerre -5f
%z & —M(t Laguerre 8 {Zk o (2) }Rre 230
Fourier Z #2152 0%t % & L —# At Fourier
ZHFy o ZEA LT,

ik, Zo TEEMfETOME5E) DBLERICOWTHT

o= e
B4

-
-
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RefToTWwd. BL@MXTIE, FRO—DEL
T, H22=RVEMPEG T A —K o DIFS
ERIESE S X5 RBRA T I 2RL,
Ben Said-Kobayashi-Q@rsted O#5R 2L 5
X—ZPEDOHEIIRL 2. REEIX, X5
a % 0122 2 MRICOWTER L.
DRRIZBNTIE, FRLOWAMERZED sly-=3xF
Difk % 22N 3 RoTAlHR Lie REBUTRILL, AR

-

\_ —

7 WASROME R 5 /-b DI D, ZOM
Bz B1) 5 —fk{t Fourier 212 Z DA
DEFEFANZ Zeh, HFORETH 3.

The Schrodinger model of the Weil representa-
tion, which is a unitary representation of the
metaplectic group Mp(N,R) on L*(RY), offers
a representation-theoretic background of classi-
cal harmonic analysis. The Weil representation
is decomposed into two irreducible components,
each of which is a minimal representation.

A minimal representation is a “small” infinite-
dimensional representation for the group, but
on the other hand, it manifests “large symme-
try” of the space acted by the group. Such a
viewpoint, which caused a transition from al-
gebraic representation theory to analytic repre-
sentation theory, was introduced by Toshiyuki
Kobayashi.

sentation is expected to control well global

In particular, a minimal repre-

analysis on the space. “Global analysis of
minimal representations” was also initiated by
Toshiyuki Kobayashi. Based on this viewpoint,
Kobayashi-Mano (2007, 2011) built a new the-
ory of harmonic analysis by using the minimal
representation of the double covering Lie group
of SOo(N + 1,2).

duced the Laguerre semigroup, which is an ana-

In particular, they intro-

log of the Hermite semigroup in classical har-
monic analysis, and a counterpart of the classi-
cal Fourier transform.

Ben Said-Kobayashi-@rsted (2012) introduced
a family of sly-triples of differential operators
indexed by two parameters k and a, where k is
a parameter derived from Dunkl operators, and

a > 0 is a deformation parameter, which con-



nects continuously the minimal representations
of two different semisimple Lie groups. In the
case k = 0, this sly-triple is associated to the
Weil representation when a = 2 and associated
to the minimal representation mentioned in the
previous paragraph when a = 1, so that the
parameter a interpolates these two. By using
this sly-triple, they introduced the generalized
Laguerre semigroup {Zg 4(2)}Rre z>0, which in-
cludes the Hermite semigroup and the Laguerre
semigroup, and the generalized Fourier trans-
form F}, o, which includes the Fourier transform
and its couterpart.

I am researching on the theory of this “inter-
polation of harmonic analysis”. In my master’s
thesis, I showed that a unitary transform satis-
fies certain relations that inverts the sign of the
deformation parameter a, and extended the re-
sult of Ben Said-Kobayashi-Orsted to the case
of negative deformation parameters. This year,
I further discussed the limit a — 0. In this
limit, the space spanned by the sly-triple of
differential operators mentioned above degen-
erates to a 3-dimensional commutative Lie al-
gebra, and its spectral property becomes dif-
ferent. The current task is to investigate the
behavior of the generalized Fourier transform

and its integral kernel formula in this limit.
B. J&KaL
1. BEJIGEES © [Lie K& s1(2,R) M TEHER
W XBRBDE T X — K DR, B&
CBE S 2 AT P A ROINH AT,
FUR KRB LR (2023).

C. M¥E%EF
1. L? ARERROE %I oW T, Work-

shop on Actions of Reductive Groups and
Global Analysis, * > 74 >, 2021 4 8
H.

. T. Kobayashi, B. @rsted, 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-
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sis, >4, 202248 A.

. M. Miglioli, K.-H. Neeb, “Multiplicity-
freeness of Unitary Representations in
Sections of Holomorphic Hilbert Bun-
dles”, International Mathematics Re-
search Notices, 2020 ®#H/, Workshop
on Actions of Reductive Groups and
Global Analysis, * > 74 >, 2023 £E 8
H.

. (k, a)-generalized Fourier transform with
negative a, 7th Tunisian-Japanese Con-
ference: Geometric and Harmonic Anal-
ysis on Homogeneous Spaces and Ap-

Selection Kuriat

Palace, Monastir (F2=Y7), 2023 £

11 H.

. (k,a)-generalized Fourier transform with

plications, Iberostar

negative a, Fast Asia Core Doctoral Fo-
rum in Mathematics, EH K% (FHE),
2024 F 1 H.

FAN Linghu (& &%)
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A. FZEAE
< v AAMIE X, 5 X 5RO REEEN 2t
B xihd 2 ERR A ORI R E oMo
RITOWT ORI TD 5. Hl 21X, 2 Kot
~ v h A4 WX, SL(2,C) DERERSEED & FRH
MERRAGRO ZDODOFIETHL 7 14 ¥ ¥ Y XIE
DREREINEZe2IL D, —EHOMEE LTH
L5RTWVW5.
BRTCICBNT, 7 Loy MEHD~< v B 4 TS
OFFER R LTEZ N B.X & IEHZEIE,
f:Y -5 X BREAFNE T3, Ky = f*Kx
Wil T ko fREILAVMER WS .G %
SL(n,C) OAMRE B Y L, BRES C" /G 02
LRy MEMDPTEETIE, ZOREDA 4 7 —
Bz G oHBZEOMBICHE LWV v v (b
Niz~< v B A MIEH, Reid I FTHE X, Batyrev
WCEERR L7z,
AL EREB DO~ v B A WBICEEH T 5. 1IEHE
BITBWT T Loty MEEDEEN R 2 DR



R RMEETAND, 2w HRRMES T
5. 7L, BEDMEBEROERTEHI D YIN 2 &
=, S 2 R R SIEECEHE R ROEAL H
3. ZDEIRBRSIZEY 25— WS . K
3, IFEY 27 —RBERER L EY 2 7 — Lk
AW ICER RO, B EO 0 o LT, IEE
Va7 —RRERAOMEENRENL 5V C Lo
RS TWE2EANZZTHS. OO
Ok, BV 2 7 -REERD I LAY MEHD
RN U ZDWE D~ v B A LD & DR
RTH3.

McKay correspondence studies relation be-
tween algebraic properties of a group and geo-
metric properties of the associated quotient sin-
gularity. For example, given a finite group G C
SL(2,C), the classical McKay correspondence
describes two different ways to construct the
same Dynkin diagram from G: one by consid-
ering representation theory of GG, and the other
by considering exceptional divisors of minimal
resolution of the quotient singularity C?/G.

In general cases, crepant resolutions of singu-
larities are considered instead of minimal res-
olutions.
f:

Then f is called to be a crepant resolution

Let X be a normal variety and

Y — X be a resolution of singularity.

if Ky = f*Kx. As a generalized version of
McKay correspondence, which is conjectured
by Reid and proved by Batyrev, for a finite
group G C SL(n,C), if there exists a crepant
resolution f:Y — C"/@, then the topological
Euler characteristic e(Y") is equal to |Conj(G)|,
where Conj(G) is the set of conjugacy classes
of G.

Our interest is in McKay correspondence in
positive characteristic. It is natural to ask
about the existence and geometric properties
of crepant resolutions of quotient singularities.
Unfortunately, if the order of the group is di-
vided by the characteristic, the obtained quo-
tient singularity is hard to be studied with
many bad properties. Such quotient singular-

ities, given by finite groups without semisim-
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plicity according to Maschke’s theorem, are
called to be modular. I give my research inter-
est to both non-modular quotient singularities
and modular quotient singularities: for non-
modular ones, I wonder how similar their prop-
erties are, compared with cases over C; for mod-
ular ones, I am trying to construct more exam-
ples of crepant resolutions, and explain the ob-
tained results via modular representation the-

ory and number theory, from the perspective of

wild(modular) McKay correspondence.
B. FE&Ki#X
1. L. Fan : “Crepant resolution of A*/A,

in characteristic 2”, Proc. Japan Acad.
Ser.A Math. Sci. 99, No.9, (2023) 71-76.

C. HEHFER

1. Construction of crepant resolutions of

quotient singularities in positive charac-
teristic, FRAMRECERM 2L 2 F—, KK
%, 2023 46 H.

. Construction of crepant resolutions of
quotient singularities in positive charac-
teristic, HRRiHR R L I F—, HAKREX
AR, 2023 47 H.

. Crepant resolution of A*/A4, and its Eu-
ler number in characteristic 2, HASE%
= 2023 F KT B, ®ALKR,
2023 9 H.

. An example of crepant resolution in char-

A VAN
So = 77

acteristic 2 and its duality, Conference
on McKay correspondence, Tilting the-
ory and related topics, BIZK¥EAD 7V
Yl H A S, 2023 4 12 .
. On crepant resolutions of modular quo-
tient singularities, 5 7 BEIZHHF AL 2
F—, HEERY, 2024 £ 2 H.
An example of crepant resolution in char-
acteristic 2 and its properties, %8 28 [AIfX,
BEEE TR, BAERYE, 2024 48 2 A.

il

G. %%
L RAURFRER AT ZERIT SRR E, 2023
F£3H.
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(FoMP a2 —24:)
A TR
R DT &L 2 I REA S R I O KA 2
HAWws Z e THR LA, ZHud J. Donin 12X %
R ZRRIA £ DFZ Poisson #i& D fHICE D &
F 7= A. Mudrov % K. De Commer 1T & 2 #%
generic 72 (0% D STS FEOHEFATHIAIN
5 %957 FHEMUANTHEATES XS5 ITWRL
725D TH3, FricZzDbH e LT J. Donin 2
KO BAEZIDPFHH IR TOWEFHRERIEROR
Bz it e BRI BR e UTHERR L 72, We con-

struct deformation quantizations of generalized
flag manifolds via an analogue of the parabolic
induction. This work is based on a classifica-
tion result of equivariant Poisson brackets on
them and is a generalization of constructions
due to A. Mudrov and K. De Commer, which
treat with generic brackets appearing as restric-
tions of the STS brackets on conjugacy classes
of complex semisimple Lie groups.

As its application, we explicitly construct an
algebraic family of quantized flag manifolds,
whose exsitence was proven by J. Donin using

cohomology vanishing results.

C. HEEFER

1. Equivariant covering spaces of quantum
homogeneous spaces, & T fi#HTt I 7 —,
HEE KR, 2023 4 3 A.

. Equivariant covering spaces of quantum
homogeneous spaces, REMEFA KRR £ 3
F—, WERRY, 2023 F 4 A.

. Finite index quantum
DQGs, BIBU#AT b
%, 2023 9 A.

subgroups of

AR 2= WA R

g B
nim, R
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A. BFZEMEE

MHZEM OB OEREHRTH > T, RTDRE
FE—HCAMEGEZFEET 2D D, F9FE
M E—FEEG e FEh 2. BN
i, VHEZEMOSEERE NE—FEEEHRT 579
HTHs. RBINHEMZDEDHEE TS 5 -
E MG, MAHZEROD D “(FH) RE M-
B WS IR MR T 5 Z 2T L
72, FRSIFHIC “ZEH” P, EETIX anima &
WO EAMTIZR TV, TN TOEE DR
CERWH A ZIES (00, 1)-BERDBIL I,
RE bV TIEEREZ W ZE0 8 AL
Thbhitwad. =2t 21, ZH2KD%F oo- b
A 21X, univalence H %\ id descent & FRIXI 2
FZLVWHEEZ DI EAERINATWE. 20—
DR LT, ROFZHNRAZERED (00, 1)-HE
FMIBEFME (homotopy-coherence) ZHEN. 3%
id, MEROHEOHGHZUET2bDTHS Z
EODB.

F7z, (iH) =D (55FEPE—) FEED S
5, UIREBMOK D IOdDE—MHAERY —
RN, ZOMRIILERE P —FmE
WH B ERT. TZTED “EE R, 3
(0o, 1)-EDOFMWRED b DMHE U THETIIHE
T2 TES. ZDLD RERPHAIICE
D, YIBRER &\ o 7o B GRA D P K 12 Hij
L7z WS EEND 5.

& AT, BEYHEAICBIY 5 MENEGOER
(TQFT) o—f ¥ L THNL Seiberg-Witten #
ld, PIXRTCAI D 2R D PR e Y —IZE LW
JICHDA BN, ZHUIDBIZ, Seiberg—Witten
TEBRRERE P E—MNTEET % Bauer—
Furuta A& &, X612z z@E{t$ % Seiberg—
Witten Floer ZEHRE + ¥ —HERIZ X » THYF
YLTOBICH T 5. —7, TQFT & ME
N REREICIE, BEYH 2N EBICH - 7258
DT7AT4T7THEARNT 4 ALRFHE VD D
ORI TVS. aRVT 1 A LREHHE, &
D ERD (00, n)-BHICHT BEFHL LTEL
HDTHULT 2N TES. A5, HIRD
Seiberg—Witten Floer ##@<° Bauer—Furuta



ZRIIEXEFICHNEL THRE ATV DT
7w,

AFRTIE, COIIREFRODY, ZOEDID
h ¥ LT, Bauer-Furuta A& X U Seiberg—
Witten Floer /€ b ¥ —Hf% (oo, 1)-BEERDHR
RooliEs sz »RFEE LT3, 2hid
[FIRFIZ, PORTTZRRIA DM T RIAHEED +ARm ey —
WISHENT W3, BED Seiberg—Witten NAE &

DFREMISTHBDTHDH 5.
B. F#&d
1. T. Maegawa: “Even-periodic cohomol-

ogy theories for twisted parametrized
spectra,” arXiv: 2307.12258.

C. ¥R
1. Atiyah-Singer OfSEUEM, b Rr Y —#
AE3IF—2021, A5 4>, 2021 F£ 9
H.

. On a possible application of some
“twisted” tangent bundle of oo-topoi:
Towards construction of the Seiberg-
Witten Floer homotopy type, 1S3 k &
0y —EHFERME, HEHERE, 2023
£ 3 H.

. A possible application to a conjec-
tural Floer homotopy theory over MUP,
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.

. Introducing Caty., & b Ko ¥ —#FIF
WA, A7 4, 2023 4 11 A.

= HEXEE (MIKAMA Yutaro)

(%4 DC1)
A. WA
VY N IIEBRNTRTEDIET L F X
7 2Bl U T Tate DR L 72 (TETH 5. Z
D% 1990 FARUC Huber I2 Xk 2TV Vv RRE
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13 adic 2 & W5 & D — D% & & LMY
sk E N7z, Adic 22 DB R F — 5 & [H
FROFTHETHR SN, EHiEI BT LBHEI
BB EFRS RN e U EICE T 2 RVl
DRV T LR A F — LGOI IR D o T2 [
b s, FHEE LTINMHEHERZ Z2RERPE
WIHEE Z Rl nZ ey o s, Bl 230
InAED 72 3B abel BIZR &R WVWE W 7 EE
ROBFET 5. Rk s OBz Rk 251
& LT Clausen-Scholze 13 HH#E%F (condensed
mathematics) &\ 5 HEREEA L 7.
AEEIIE AR EH %, BEHRECE ORI
B B FHEEICOWTHEL, B obR
% animated condensed ring (condensed ring @
BRAD IR L7z, 2 ofERIX, BAAME LG T
AL, BREBULAEGR S 28D animated
condensed ring IZB T 2ELYZERK L, ani-
mated condensed ring ®fF T~ & condensed ring
DETZ ZDMEFZE L THERS 2 Z L TiEA S
nrz.

% 7z, Rodrigues Jacinto-Rodriguez Camargo 12
& o T GLy D JRFfEITRBLC S 2 BN p &
Langlands G2 ERL TS iz, ZDE
b2 B W T Emerton-Gee stack % EHiEEY %
AWTEBIELZD o b7, Emerton-Gee
stack £1& (¢,T) INEE (p # Galois RILD —fik
b)) DEY 2742 TH Y, Rodrigues Jacinto-
Rodriguez Camargo (& GL; IZX3 % Emerton-
Gee stack O BRI KL ZHWTEIEZTR -
Jz. —#&D GL, DRFAENTRBIIIN S 2 BRI
p i Langlands ¥ it @ & 1L 1 Emerton-Gee-
Hellman 12 X o TSI TW 523, RIERRA
b2\, £ 2 THRIEBIE, GL; @ Emerton-Gee
stack DBIEDEY 2 5 A ER%2 52, GL, ®
Emerton-Gee stack DEEIEZEFREL LS W)
BB MDA TV S.

Rigid geometry is a non-archimedean analogue
of complex analytic geometry, and it was in-
troduced by Tate. In 1990s, Huber general-
ized rigid geometry to the theory of adic spaces.
The theory of adic spaces is constructed by the
similar way as the theory of schemes, however

there are some problems which do not occur



in the theory of schemes. For example, struc-
ture presheaves are not necessarily sheaves, and
there is not a good theory of quasi-coherent
sheaves. One of the reason is that topologi-
cal algebraic systems do not have good prop-
erties. For example, the category of topolog-
ical abelian groups is not abelian. Recently,
Clausen-Scholze have introduced a new ap-
proach to resolve this problem, which is called
“condensed mathematics”.
This year I studied descent theory in the con-
text of condensed mathematics and I general-
ized the result of my master’s thesis to con-
densed animated rings. In order to prove this
result, I defined an analogue of the module
which played an important role in my master’s
thesis. Then I proved the result by comparing
these modules.
Rodrigues Jacinto and Rodriguez Camargo for-
mulated and proved the categorical analytic
p-adic Langlands for GL; by using a modifi-
cation of the analytic Emerton-Gee stack for
GLq. This modification make sense in the
framework of condensed mathematics, and it
depends on the explicit presentation of the an-
alytic Emerton-Gee stack for GL;. A formu-
lation of the categorical analytic p-adic Lang-
lands for GL, has been studied by Emerton-
Gee-Hellman, however it is complete in many
respects. I am now studying a moduli inter-
pretation of the modified analytic Emerton-Gee
stack for GL; and I am trying to generalize
such a modification to the analytic Emerton-
Gee stacks for GL,,.
B. #E&KX
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.

2. Y. Mikami :

densed animated rings”, arXiv preprint,
arXiv:2311.13408 (2023).

“Fppf-descent for con-

C. MEaZER
1. Faithfully flat descent of quasi-coherent

complexes on rigid analytic varieties over
non-archimedean local fields via con-
densed mathematics, %6 21 [EL& L EE
¥EmtE R, FULRYE, 2022 4E 7 .

2. Faithfully flat descent of quasi-coherent
complexes on rigid analytic varieties via
condensed mathematics, & A+t 3
F—, FERKE, 2022 7 H

3. XAT7EY RO R — LA FERY —,
BWERGRES, BRS —F 4 FART L,
2022 9 H.

4. KHEDIA S, FEFEBIFEM, ARG
B BE—VA FARTL, 202342 H.

5. Faithfully flat descent of quasi-coherent
complexes on rigid analytic varieties via
condensed mathematics, {REFav % v
L BERAE, 2023 5 H.

6. =X Coleman Hilgi, BEEMGHER, BY
P—H% A4 FRTIL, 202349 H.

7. Descent Theory in condensed mathemat-
ics, NTU-UTokyo joint conference, Na-
tional Taiwan University, 2023 4F 12 H.

¥
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;

G. ¢
REURFRABREERL AT ST RHE LRREIT AR
H, 202343 H.

=% #KX (MIYAKE Shota)

(%% DC1)
A. TS
BPACBWT, EE S AR 12 ASH
FTOERT 2R 2B THELE PR, 20 kT
OMEERIZETF Yy Mk bddahn s, +
DETTHETBET VT 21D L TIHAGELE
NIH I T ORENETIR, KTy LD
Bhokh, HHMTOXSCIRSES 2T
Hahd, ZOMEFENLTRME L X, JGEL
KT ORHNHRT >y v L REILT BT
BICBWTERELZNETH 3, AL TIXRRESE
AN EGSHIMS W= fER T 2IRRICET 3
Wk e 2R S o



In quantum mechanics, phenomenon in which
an injecting particle collides with a fixed parti-
cle is called quantum scattering. The interac-
tion between the two particles are described by
its potential. It is intuitively predicted that in
cases of a potential decaying at infinity, scat-
tered particle behaves as a free particle, in-
dependent from an effect of potential, as suf-
ficiently long time goes by. This property is
called asymptotic completeness and plays an
important role in the field of quantum inverse
scattering problem in which its potential is ob-
tained from the distribution map of the scat-
tered particles. In this study, the asymptotic
completeness of charged particles in a time-

periodic electric field is the main topic.
B. &KL
L

C. OuaREFR
L

L B (MURAKAMI Sogo)
(%4 DC1)
A. WFZEREEE

S
o

H 733O 1 225 0 BB ISR T & 2 HuEE B
PEZ EICHE L TWD, PUEEMMEIE. MER
ENORE+ RN ZH5Z 2SI EIFR
IS Z RO, SHEEIE Axiom A DRE DT
THEEBWER 52 5 9% EMA L, 1
study the shadowing property, which is an im-
portant concept in hyperbolic dynamical sys-
tems. Shadowing property has various appli-
cations, such as providing necessary and suffi-
cient conditions for the structural stability. In
this study, I found a sufficient condition for Ax-
iom A diffeomorphisms to have the shadowing
property.
B. #E&KX
1. Sogo Murakami, “Oriented and stan-
dard shadowing properties on closed sur-

faces”, Topology and its applications,
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336, 2023, 108598

. Sogo Murakami, “Oriented and stan-
dard shadowing properties for topologi-
cal flows”, Tokyo Journal of Mathemat-
ics, 46, 2023, 381-400

C. MEEFER
1. Oriented and standard shadowing prop-

erties on closed surfaces, 1R/ D R
B LS, BES R BORMNTRRZERT, 6 A,
2023 4

ILE EsE (YAMAMOTO Hirofumi)
A. WIFEREE

Boxer-Pilloni {2 & % higher Colemann theory %
v, HxRBERO p ERMTES p #E L B
DM Z1T - 7=, AEHIEH= Coleman HEHR &
DIER DR A D p EHEOZEIE, FITER
ZARAR D LREIR O KIS YIMT & U THEHR T 5 RIYE
RIS R T D - 7253, Scholze @ Hodge -

Tate FIIGARZ/HS 2 itk oT1 XU LEDJE
FarErY - LTEHAINZRAERX ]
5 Z AT = 3 HEHDY higher Colemann theory
TH5. R, ENZHEIKED rational boundary
component % F|H L 7z Jacobi JER D p ik,
higher Coleman theory A% generic 72 £ 5K Bl
(CHEIFFRITH 5 2 L HIBNTNS) D p i
Boyk>zenTE S E2FALT GSpy, D
adjoint L %% p EMSET 25 21T o 7.
& 512, Skinner-Urban DFERZIEFRL T, GL,
DIRTIFIAD symmetric square FE DA RBL
DIFFEHITo 7.

Using the higher Coleman theory by Boxer-
Pilloni, we researched various aspects of p-adic
completion of modular forms and p-adic L-
functions. While conventional studies on p-adic
families of modular forms, such as Hida theory
and Coleman theory, mainly focused on modu-
lar forms realized as global sections of modular
bundles over Shimura varieties, the higher Cole-
man theory allows us to handle modular forms
realized as sheaf cohomology of degree one or

higher using Scholze’s Hodge — Tate period



map. Particularly, we utilized rational bound-
ary components of Shimura varieties to study
p-adic families of Jacobi forms, and leveraging
the ability of higher Coleman theory to handle
generic modular representations (known to be
non-holomorphic), we researched p-adic com-
pletion of adjoint L-functions for GSp(4). Fur-
thermore, we extended the results of Skinner-
Urban to study the Iwasawa theory of the sym-
metric square representations of GL(2) modu-

lar forms.

C. OsEFER
1. p-BERPEEREIRE 2 V- LEY 2
7 — B DZER D RITITOWT, REEEF:a
0¥ A, RECREE, 2023 £ 6 H.

. On the dimension of spaces of p-ordinary
half-integral weight Siegel modular forms
of degree 2, % 22 [FILBALBEBEGHER,
IREREE, 2023 4E 7 H.

&HH EF—B8 (YOSHIDA Junichiro)

(%% DC1)

(FoPM 21— 242)
AL TFZEREE
EEHETH 2 HHMABIRZ & 3T, IFERESAT
TMCBT B FHEURICHEE B K OIS S HEE B o
WAz B Lee & CTIHEERMF IR, 8T
A —RDEEA T X — R B DB D 255
MOz ® 2 BEE#A ARG &2 fed. &l
A EHEERICE L TR 7 VEIR—B S 2
oA 7 7 NAMBRDILO B DERE L 72,

Together with my supervisor, Prof. Nakahiro
Yoshida, I developed an asymptotic theory of
the quasi-maximum likelihood estimator and
the penalized estimator under non-standard
conditions. Here non-standard conditions re-
fer to cases where the true value of the un-
known parameter lies on the boundary of the
parameter space or where the true value is non-
identifiable in the first place. For the penalized

estimator, we proposed the one which has the

oracle property including model selection con-
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sistency, etc.

C. HEHFER

1. (1) Quasi-maximum likelihood estima-
tion and penalized estimation under non-
standard conditions, 3R DFFHHEH
DL DR 2023, AR ZERFAHRER
YERGERE, 2023 42 A.

. (2) Quasi-maximum likelihood estima-
tion and penalized estimation under non-
standard conditions, #talEE2EEH G K
R, FEREEHF v V%R, 2023 9 A.

. (3) Quasi-maximum likelihood estima-
tion and penalized estimation under non-
standard conditions, Stochastic Analysis
and Statistics, HIFKREREBTBIRRIE
ZeRt, 2024 £ 2 H.



ELFRIEFE (Master’s Course Student)

Fl XE (AOYAMA Temma)
(FoPM 21— 24)
A, WEZEREE

A 4E 1%, S.Ben Said-T.Kobayashi-B.@rsted
(2009, 2012) 2 & D AIH X Wl ATH 5
(k, a)-generalized Fourier analysis DHfH% &
12, a-deformed heat kernel 3 & ¢ a-deformed
Brownian motion OER(LE & U2 OEANE
DR EITo 7.

BIKH)IZIE a-deformed heat kernel %, (0,a)-
generalized Fourier transform % W THE AL -
EF LD AT, FiRBIE (Bessel BB L O°
Spherical harmonics) % W7z ALK, #EXK
E o F i, EEME, ERER, 2T 0N, a-
generalized heat semigroup OFEDLITH > TV
228, REERLE. £, 2o DHEDE
BHDFE Y LT, a-generalized heat equation ®
RAMEOFEEZERL, SEFAL 7. a-deformed
Brownian motion (%, Brownian motion O &%
IZH BHHN 5 Gauss 77 % a-deformed heat ker-
nel ICRBE T2 TERL LS 2T, ZDFHE,
Markov 7, Feynman-Kac type D/, &2 ¥ %
ALz

FFED@FET, (0,a)-generalized Fourier f457#%
PEEESARER O 2, ZHRTE2HMX
bNBZE, REDIAAL .

This year, I formulated a-deformed heat ker-
nel and a-deformed Brownian motion, and
studied their basic properties, based on the
theory of (k,a)-generalized Fourier analysis,
which is a framework created by S.Ben Said-
T.Kobayashi-B.Orsted (2009, 2012).

Concretely, 1 constructed and defined a-
deformed heat kernel by using (0, a)-generalized
Fourier transform, and showed expansion for-
mulas using special functions (Bessel func-
tion and Spherical harmonics), evaluation of
the growth, positivity, composition rule, the

total integral formula, and the fact that a-
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deformed heat kernel is the integral kernel of a-
generalized heat semigroup. In addition, as one
of the methods for proving these properties, I
formulated and proved the maximum principle
of the a-generalized heat equation. I formulated
a-deformed Brownian motion by substituting
a-deformed heat kernel for the Gaussian distri-
bution appearing in the definition of Brownian
motion, and showed its existence, Markov prop-
erty, Feynman-Kac type formula.

In the process of research, I also showed that
the (0,a)-generalized Fourier integral kernel
has a complex integral formula, and that it can

be bounded from above by a polynomial.
B. FE&KGR X
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”, HEKFBE 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.

. Index Theorem and Heat Kernel, FoPM

International Symposium, B 5K

EFREAifge 2 > X —, 2023 4E 2 A.

“ A Poisson-Plancherel Formula for

Semi-Simple (M.Vergne,

1982) O#f4+ 7, Workshop on "Actions of

Reductive Groups and Global Analysis",

online, 2023 ££ 8 H.

. Deformation of heat kernels and Wiener

Lie Groups

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 A.

KL 58 (OOE Ryosuke)
A. BFFEREEE

HIBRERIC & D /R E 7248 Swan BEFOMWE %2 v
T, FEEROW OrOWEEZIHLZ. Zh
5OMEZHWT, FEEOBEOAH]IIKRIC X
DRHEY A 2 VDR EEZSE I, BIEK O -
DR 1 OBED FFEY A 7 V2 EFEL, falA
ROBELAK D LD Z & 2R L 7=

I proved some properties of the characteristic
form using properties of the refined Swan con-
ductor proved by Kato. Using these properties,
I defined the F-characteristic cycle of a rank one
sheaf on an arithmetic surface on the basis of
the computation of the characteristic cycle in
I
proved that an analogue for the index formula

holds for this cycle.
B. &KX

1. R. Ooe : “F-characteristic cycle of a rank

the equal characteristic case by Yatagawa.

one sheaf on an arithmetic surface”, ¥

REFBERAWTERME 136 (2023).

t#t &% (TAKEMURA Haruki)
A. WFZEMEE

Cubic interpolated pseudo-particle
(CIP %) &, BB cn s 2 MEMIET D
D, X7 3R - MEEZHWEEIZ 7S
YT aETH L. BEFER ETIX, 1 XTI
BB 2 CIP D L? #ED O(A? + h?)
BETHLZedahroTWa. 2L, At i&
R DRFIZ AME, h 13 HRKRDZERMAIAET D 5.
CIP iR 3G RO T, REDHBINE S T, &t
BN WS FENDH 5. REEDIHFIET
W, BTUEE DL E M EICKFET 2 K572 1K
JeRT AR 3 CIP EZIiC oW, L2 i
2 O(A +ht/AL) TH 3 Z & ZERINICEEA L
TW3. ZO#EMAE, h = O(At) D& ZITHE

scheme
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BT PCRL— b —HKT 5. IHMDFE
BICBWTEEICRSZDIZ, HIEAMNE H? /
NAZETARS 3R I — FRBWERHEZEDOR
EMETHZ. ZOREEDIIE, X5 3 R~
VX — MERERZED 2 BB LT L2 4
M LTURZES WO MEETHVWS. 72, X
7T 3RATZ A RS ZoMEEZR - T
W37, CIP e &< UHEmc LD, X7 3
RAT5A4 @R WEZEI 527509 1D
L? BEFHE 2132 2 N TE B,

Cubic

(CIP scheme) is a numerical method for ad-

interpolated pseudo-particle scheme
vection equations, and is a semi-Lagrangian
method involving the piecewise cubic Hermite
interpolation. Numerical results indicate that
the CIP scheme for the one-dimensional ad-
vection equations has third-order accuracy in
time and space. Since it is an explicit method,
it is known that the CIP scheme is easy to
implement and requires short computational
time. In our study, we proved an error estimate
O(At3 4+ h*/At) in L? theoretically. This con-
vergence rate is identical to the rate predicted
from numerical results if h = O(At). The proof
is based on the property of the piecewise cu-
bic Hermite interpolation operator that it be-
haves as the L? projection for the second-order
derivatives. Since the piecewise cubic spline in-
terpolation operator also has this property, the
same strategy perfectly works as well to ad-
dress an error estimate for the semi-Lagrangian

method with the cubic spline interpolation.

B. ¥&KixX
1. T. Kashiwabara and H. Takemura
“Error estimates of the cubic in-

terpolated pseudo-particle scheme for
one-dimensional advection equations”,
preprint, arXiv:2402.11885 (2024).

C. HEEFR
1. “1 X FERTBI1F 2 Cubic Inter-
polated Pseudo-particle Scheme (CIP %)
DICREE”, HAREER 2023 FEKTHE



AR ICHBEIRIR, BALRE, 2023
F9H.

41 ZoeBETR R B B Cubic Inter-
polated Pseudo-particle Scheme (CIP %)
DILREERR”, 2023 4F B IS FECE & RIS
B, HEARE, 2023 12 .

L CRETUEEDIRZERNCKE S 5 1 RoTBR
FERICBIT B CIP EOUGREEA”, HA
ISR 5 20 ISR EHR R,
RIEANRIERY:, 2024 3 H.

%8 M (TAHO Masaski)
A. BRI

AWFE T, Diffeological space 1281} % #22[H]
&, BOMICE T 2% ETo .

Z 3, Diffeological space 1281} 3 HZEM D ER
D—DTH 5, HHHEZEBOERDFER SV
Z % % ¥ ®7-. Diffeological space IZR LT, A
BRHEZEE & PN 2 O 22 [ 2R 3R,
SRR BT 2 8E OBEKR TOHEEMEFZ, £
FRIK DB D> & diffeological space D EAD L EE]
FiZiho Tk Kan LR35 Z L TR oL 5 BEF
THd. 20—/ T, FAKOBEF O Kan i3k
WKL TRED &S EHZ2HODH25H % D i
INT IR o7 FRMELRIZBWT, Z0D
G Kan RN ZER O ER 2D LIBIEL T
o 222 ORKIRGHREZER e iEhs) &
FRITH2Z Z e RiFA L. ¥/, Z OEEZERMIE
KB HRZ D LIERSINTWED, KDFE
FTHY 72 B IRIC & o TER S NG EEZEH & i
N2 S, Kan LR 20w EFL, £
DEHRM - HBEOBEDEHREZEIET S LT, £
FRIKDE 2> & D ZEHIBIF O 4 Kan 55k & A 7%
B2 Z e RAHL . X512, diffeological space
A smoothly regular ¥\ 95 S &7 57 513,
Gz e RIGHHEZE RN FERR R D, fER
HNC AL ER B 2L R R G IR 22 [ DT R A IR LT =
5 Z e BAAL 2. %< D diffeclogical space 23
smoothly regular TH 57280, ZD X 5 22D
SRR R R T 2RI 2 s O EHFE AT
Hd. THIT, HMFEEZER & KIS MEZER HF
BTz ofilz BRI S 2 2 212
L7, ZHIZ X > T, smoothly regular ¥\
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FMEEZLZEPARENCEETHE =M
MEIC U7z, AMEREEZER & G ZEE s — B L v
Bz BARINCHERR S 3 2 2 I35 %oFEL LTw
20, FET2THELTVS.

iz, diffeological space L@ DHEER< Z 1L
3 L T Mayer-Vietoris SE2F DWW T SIS L
7z. Diffeological sheaf @ %58 4%1%> & Mayer-
Vietoris 5ERAIDERTHNCFHETE 2 Z & 13Hr
TSR U, REOFZRO 2 E»N S 7
DOHMB RN ZE L IR ELE > TVARW
DTHHRDOFEL T 5.

I summarized an equivalent reformulation of
the definition of the external tangent space,
which is one of the definitions of tangent spaces
of diffeological spaces. The internal tangent
functor for diffeclogical spaces is derived as the
left Kan extension of the usual tangent functor
for manifolds along the inclusion functor from
the category of manifolds to the category of dif-
feological spaces. On the other hand, not much
has been discussed about the properties of the
right Kan extension of the same functor. In my
master thesis, I proved that this right Kan ex-
tension is isomorphic to the tangent space ob-
tained by slightly modifying the definition of
the external tangent space (called the global
right tangent space).

Additionally, while this tangent space is defined
based on global information, another type of
tangent space called the right tangent space,
defined using more local information, can be
viewed as the right Kan extension of the tan-
gent functor from the category of manifolds by
modifying the inclusion functor, as well as its
domain and codomain.

Furthermore, if a diffeological space is smoothly
regular, then the right tangent space and the
global right tangent space become isomorphic.
This simplifies the calculations of external tan-
gent spaces or right tangent spaces. Since many
diffeological spaces are smoothly regular, these
theorems are useful when computing external

tangent spaces of such spaces.



Additionally, I succeeded in constructing con-
crete examples of spaces where the right tan-
gent space and the global right tangent space
are not isomorphic. This clarifies the essential
importance of considering the condition of be-
ing smoothly regular. Although constructing
concrete examples when the external tangent
space and the right tangent space do not coin-
cide is a future task, I anticipate their existence.
Furthermore, I conducted research on the the-
ory of sheaves on diffeological spaces and, in
connection with this, Mayer-Vietoris exact se-
quences on diffeological spaces. While I demon-
strated that the Mayer-Vietoris short exact se-
quence can be partially induced from short ex-
act sequences of diffeological sheaves, I have not
yet reached sufficient conditions for deducing
the surjectivity of the last map, which remains

a future task.

C. HEEFER
1. (1) Diffeological space b FEu ¥ —H At
I — 2023 R, @IESE, 2023 4F 8 A.
E. &+ - ftams
1. (fB+) & Mt (TAHO Masaki): Tan-

gent spaces of diffeological spaces and

their variants.

F. RS — 2
L. PSS T 3 —IHEEA

TF% ¥ (CHIBA Yohei)

A. WFZEEE

TERM 7 HRERDOTEFIZE W T regularization by
noise & MHIN 2 BRIAEBEA ST
5o ZOBRRITONWTHENS 12, ATHIBE
b:[0,T] xR* = RY 2 4:[0,7] - RICHLT
Hi o ifE (ODE)

Xt=X0+/tb(s,Xs)ds+%, £ [0,T]
’ W
BEZ D, b Ty VEEEHRSROWES
BRF LS 2 ORI —EITIRARVS, 12T
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v B W 2 oAl AU b DERIMEDEL T
B file R o R

t
Xt = XO +/ b(S,XS)dS + Wt, t e [O,T]
0

(2)

DIRBIIE—DFET 203D %, TOBRD
regularization by noise ¥ FHEH TV 3,
A ATRIBEE b 3B, ¥ 7213 Krylov-Rockner

Kl
T q
/'</ﬁmu@w¢0 dt < o,
0 R

2
-<1
q

3)

d
p,qg>2, -+
D

272 358 5O — B S path-by-path
uniqueness ¥ FEIXN 2 X 5@ VW—EMHEICHE
LTH—RA LT, RiC, MmED—EIEDBER
7% 51X RIE L D BWHHIEIC & 5 T path-by-path
uniqueness 8513 Z & ZHE»P Dz,

In the field of stochastic differential equations,
a phenomenon called “regularization by noise”
is intensively investigated in recent years. To
explain the phenomenon, let us consider the or-

dinary differential equation (ODE)

¢
Xy = XO +/ b(S,XS)dS +y, te€ [OaT]
0
(4)
, where b:[0,7] x R = R% and v :[0,T] — R

are measurable functions. When b does not sat-
isfy the Lipschitz condition, the solution is not
necessarily unique. However, when ~ is sam-
pled from the Brownian motion W, uniqueness
for the solution of the stochastic differential

equation

X = Xo + /t b(s,Xs)ds+ Wy, te€]0,T)

i (5)
may hold even when b has poor regularility.
Such a phenomenon is called “regularization by
noise.”

I conducted a survey on the uniqueness of weak
solution and stronger uniqueness called “path-

by-path uniqueness” when the function b is



bounded or satisfies the Krylov-Roéckner con-

/OT ([ porae) e < o,

d 2
p,q>2, —+—-<1.
p q

dition

(6)

In particular, I confirmed that the path-by-
path uniqueness can be gained by a simple ap-
proach if the uniqueness of strong solution is

already known.
B. FEKamw X
1. FEBGF : “HERM D G EX D path-by-
path uniqueness I2DWT”?, HEK¥K
FHRBEREDTZERME 1R (2024)

Fav >o¥F+ (ZHANG Xinyao)
A. WA

My research interests are mainly in algebraic
number theory and arithmetic geometry.
During 2023, I mainly studied the Fontaine-
Mazur conjecture in the residually reducible
case.

There are two important results shown in this
case. The first one is from Skinner and Wiles
who studied the ordinary case in 1999. In their
paper, they use a wonderful method and results
in Hida theory to overcome the difficulties in
the residually reducible case. Following their
strategy, Pan proved the non-ordinary case re-
cently using the theory of p-adic local Lang-
lands correspondence, a modern theory devel-
oped in the past twenty years. Last year, I
concentrated on understanding both.

Inspired by a current work from Deo, I tried
to study the big R = T theorem in the residu-
ally reducible case for some totally real fields.
Although Deo’s original method seems to be
unavailable, I followed Skinner-Wiles and Pan’
s strategy to give a pro-modularity result in my
case, which is the main topic of my master the-

sis.
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B. &KX
1. X. Zhang : “On the modularity of elliptic
curves over the cyclotomic Z,-extension
of some real quadratic fields”, Ramanu-
jan J. 62 (2023) 545 - 550.
. X. Zhang: “On the pro-modularity in the

residually reducible case for some totally
real fields”, HERZAELHR (2024).

C. HEA¥ER

1. The modularity of elliptic curves over
some number fields, fREFa v v 4,
FO R RORRIERTFERE, 2022 48 11 .

&£k EHt (TOKUNAGA Haruto)

A, WEZEREE

FAFREST E R R 2 2K ETE X, £
DERUT & DRI RF S 2 72 D I HREL
DTz T AN EEFICOWTIHZEL 7. BT
I RDIERZIGT.

1. 22 ETIHMER O BRBUT D W TEM
MRS Nz,

2. =27V v REHETIHMRBOBEBOLE
R D oMM % (R 5 5.

3. BRI LT REDEE T H AU %
RIF LW,

I considered a parabolic equation with a coeffi-
cient on manifolds, and I studied the condition
of the coefficient such that log-concavity is pre-
served by the equation. In my master’s thesis,

I obtained the following results.

1. On hyperbolic space, log-concavity is not
preserved for all coefficients.

. On Euclidean space, log-concavity is pre-
served if and only if the coefficient is con-
stant.

. On sphere, log-concavity is not preserved

if the coefficient is constant.



B. FE&KGR L
1. fEAGER: . “BWRIC X 2 0 HBIMR RN D
WT” RSB LR (2024).

C. HEFER

1. Preservation of log-concavity by the heat
flow, 5 25 [EACHRBEAHTIIFER KR X —
Ty yay, LBERYE, 2024 F2 H.

FL BN (NAKAE Yusuke)
(WINGS-FMSP
a—2%4)
A. TR
MERBWGOBFROELRN L NRTDH 5
Haag-Kastler > v b OEFZRmN LR TE
¥ Z DB DOWTIHZEETT - 72,
& IRF 22 FE I C HIE PTRE 72 W) B ST 3 5 1 A
F D743 von Neumann RO EIZHATES 7 —
Loy R YR Z YT T b RH
ZWL O L7z D DD Haag-Kastler » v + T
H5. ki, WIRHEBIZRE L 7HONRTH S
Borchers triple #5252 bH5. bk
MR 2EHZRRAAR 7 7 —F I3 KREL DT
30H35.
1 DHD D EAIRETR S AT HRERS 2 715
FEAICIE 2 ROTATAE DA & I 2 B OIS
LTW5. 2T L2EHATERWS, 3200
Plodcidmd ERENE L, HAERGZRT
Haag-Kastler & v M DERATRETH 5.
2 OHPEFRETFILO—FTH % Warped convo-
lution W72 715 TdH 5. Borchers triple %}
LT, BYREWE ANS Z & TR S Borchers
triple 25HERKATEETH 5. Lo LIRFZEXRTTA 3 K
T ETUEr — L Y WMESTEN T L ¥ 5 4,
Haag-Kastler > v + ORENICIZE & 720 HIBLIE
RNFIETH 5.
3DOHDT I vI T v BRERT 2 HIRIE KD
W2 5 ZADOYERICH UGl T RE R FIE2
B, il TREFMO—HPREINT VR,
R & LT, Warped Convolution iZ & - T
B X N7z d(> 3) XIT Borchers triple 22\
T, Polarization-free generator Ol M 5 1 —
Ly REMEATEN S Z e BR L. FERERIX
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DHIPHEBN TV DTH 05, £hzhlo
BRDOORLIZBDTH 5.

I researched the operator-algebraic construc-
tion methods of Haag-Kastler nets, which are
the basic objects of algebraic quantum field the-
ory, and their properties.

A Haag-Kastler net is a family of von Neumann
algebras formed by observables in each space-
time region, subject to some conditions that
are considered physically valid, such as local-
ity and Lorentz covariance. One may also con-
sider Borchers triples, which are weak objects
restricted to wedge-shaped domains. There are
three major operator-algebraic approaches to
constructing these.

The first approach, based on a factorizing S-
matrix, corresponds to a two-dimensional in-
tegrable model; although it is only applicable
to two dimensions, it is the most complete of
the three examples and is capable of construct-
ing Haag-Kastler nets representing interaction
fields.

The second method is based on warped con-
volution, a type of deformation quantiza-
tion, which can be used to construct different
Borchers triples by applying appropriate defor-
mations to the Borchers triple. However, it is
an interesting method, although it cannot con-
struct a Haag-Kastler net because the Lorentz
symmetry is broken when the space-time di-
mension is more than two.

The third method, which is based on La-
grangians, is applicable to a wider class of phys-
ical systems, but some of the conditions to be
satisfied have not been shown.

As a result, I showed that the Lorentz symme-
try is broken in terms of the polarization-free
generator for the d(> 3)-dimensional Borchers
triple constructed by the warped convolution.
The result itself has been obtained before, but

it is shown from a different point of view.



B. #E&KX
1. Y. Nakae : “Constructing methods of
Haag-Kastler nets by S-matrices, defor-

mation quantization and Lagrangians”,

SO BEREIERHE 1302 (2024).
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1. Algebraic and constructive quantum
field theory, 2023 4 BIRETIIFL =, L
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B &% (MASAMURA Yuto)
(WINGS-FMSP
a—24)
A. WS
VA v E 2 - 1 SIS AN TUNE 2 s ZUNOE = (o)
WTHIRZ1To 7z, Ziud, RECRM oo NE
HEMA e WS pWHICBIT M THL. 2D
T, REE R 2 ACEBEFE 2 W 5 BIRTH 8
THZeEHBLTWS. MUNEFLVERRIC K S
L, EROREEZRIKE TROVEE) 2RO
ZRER e WEEFEICR 2 Z e B TFHEIATY
%. AFE - VIOSKRELRVMINSHREIL, TR
WHE ) 2ROREESRIEORITH D, FEHE
BN THLRZREEIZ R LTwb. A5
TlE, T DZEAEOIBBICIEEL, T0H5
HIZOWTEZ 2. 22T, ThBIIMREESEIR
X 72T, &h—Miyzarnt (X, B) LW
IFRIZODVWTEZIOLND I L ICHERET 3. B
X FoQHETTHY, (X,B) DBERKT L IEE
nas.
AT XTI, 0 EERTA Kx + B ~g
0 % A7 THENNR (X, B) L &R SN, ZDIEK
i m(Kx + B) ~0 2R 25/NDIEREH m T
H3. KL HARATFOREEEEST 2L, LC
(log canonical) /1 7 & - ¥ Uit DIEHIIERTH
5ZeMTHINTVWS. ZZTLC 2WVWH DI
RESCHETIEMTHE. ZoTFHEITE -
Y URhc 3 218 F B L WiXh, 3 X R T
HMohTwa2y, BRILTEARBETHS. P
DIFEBRICIANT 72, KITICHE T 3 RNEDO R 7 v 7
PV OPHILNTED, E6RZRATY TD
®»izlx, KLT (X log terminal) Z ¥ + ¥ v
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ZERIK (X,0) D8z KD IEXTD A I - ¥
OB RO 2 Z e NEETH S, A%
T, F—3IFARITE - YUSEREDOIERIZ
I DEXTTO KLT A7 - YD TH 3
WS TRERIRL:. £, ZRERELDRD
TV YUZRIKICOWTHALZ. bbb,
WoHDIRHTE - ¥ SRIRDREEDS, X DIEX
DO KLT #5¢ - YUNDIERTH 2 Z & &R
Lz, ZHUIBBTFHROGFHDO R 7 v 7D —DIC
%5 LIRS,

—J1, WL - YUEBRARIDIEWSI IR TH S
BWHUNZRERICOWTIX, 2 DA (Kot
FEELzeE) IFERTHE BRI, EE
WX, WO M NHE OEBDIEERTH S 2
CERAL]Z. 22T, BOMUNZRRE L X, 2
HIRT Kx 2B ETH 25N IERREZ R
X LERIN, TOEHLE, Kx DED DI
W58%E f- X > Zelke®, Ir74xH
F Az ZFHOWTmKx ~ f*fAz tEFIF2X5%
BNOFEEEH m O Ths. FORHEL LT,
B E RAEHER I 2 A ARE E S E B EE
BTN e 2R L. ZOMRIE, 1B
FERIC X 2 ETEMCHRT 25 DTH 5.

We study the indices of Calabi-Yau varieties
This study falls

within the field of birational geometry in al-

and good minimal varieties.

gebraic geometry, aiming to classify algebraic
varieties under the relation of birational equiv-
alence. According to the minimal model the-
ory, it is conjectured that any algebraic vari-
ety is birationally equivalent to a variety with
“good properties.” Calabi-Yau varieties and
good minimal varieties serve as examples of
such varieties with “good properties,” playing
a central role in birational geometry. In this
study, we focus on the indices of these varieties
and consider their boundedness. It is important
to note that these considerations apply not only
to algebraic varieties X but also to more gen-
eral log pairs (X, B), where B is a Q-divisor on
X and is referred to as the boundary divisor of
(X, B).

A Calabi-Yau pair is defined as a projective



pair (X, B) whose log canonical divisor satis-
fies Kx + B ~g 0, and its index is defined
as the smallest positive integer m such that
m(Kx + B) ~ 0. It is conjectured that, fixing
dimensions and coefficients of boundary divi-
sors, the indices of log canonical (Ic for short)
Calabi—Yau pairs are bounded. Here, “lc¢” de-
notes conditions related to singularities. This
conjecture, known as the index conjecture for
Calabi—Yau pairs, is established in dimensions
< 3 but remains unresolved in higher dimen-
sions. Several steps of induction on the di-
mensions have been identified towards the in-
dex conjecture. Furthermore, to progress to-
wards additional steps, it is crucial to relate
the indices of Kawamata log terminal (klt)
Calabi-Yau varieties (X,0) to the indices of
lower-dimensional Calabi—Yau pairs. In this
study, we propose a conjecture that the index
of any terminal Calabi-Yau variety is the in-
dex of a lower-dimensional klt Calabi—Yau pair.
Moreover, we prove this conjecture for smooth
Calabi—Yau varieties, that is, we prove that the
index of any smooth Calabi-Yau variety is the
index of a lower-dimensional kIt Calabi—Yau
pair. This result is expected to contribute as
one of the steps towards proving the index con-
jecture.

However, regarding the class of good minimal
varieties, which is broader than Calabi—Yau
varieties, we show that their indices are un-
bounded (when fixing the dimension). Specifi-
cally, we prove that the indices of smooth mini-
mal surfaces are unbounded. Here, a good min-
imal variety is defined as a normal projective
variety X whose canonical divisor Kx is semi-
ample, and its index refers to the smallest pos-
itive integer m such that, when considering the
contraction f: X — Z induced by Kx, it can
be written as mKx ~ f*Ay for some Cartier
divisor Az. As an application, we prove that
the effective base-point-free theorem does not
This

result provides a negative answer to the ques-

hold for semi-ample canonical divisors.
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tion posed by Hashizume.
B. &KX

1. Y. Masamura : “On boundedness of
the indices of minimal pairs—surfaces”,
preprint, 2023, arXiv: 2305.08061.
of
Calabi—Yau varieties”, preprint, 2023,
arXiv: 2312.16077.

2. Y. Masamura : “Indices smooth
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1. Calabi-Yau ZH-{KD index, 55 28 A
FPHEFMAR, RMHRATEREMES v~
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B2 83 (MASUZAWA Kaito)
A. TR

F ZE80 0 22 DRIRIERD 2 TIHRWIET L F X
FRWFFA, D % F Lok 35, &
T T, F Lo—> I o749 78
GSpy, (F) (n > 2) OFBEMEBERERIH g 10t
L. ZOANEER GU, (D) DREF smooth £ B
Ty DT —OFIE LT, FEIERI R

(=1 Oz (h)

Wil RELLGE. g b EHMER
REBRTHZ ML, 2T, HEERK
X R EEAR E 4170 2 Do HAIERIT
g€ GSp,, (F) BEU h € GU, (D) I2BWT, &
Wre BEY my DR O,, BXU 0., ORIC
FROBBOBED IO VWS BDTH B,

g DERERBTH 2 Z 2id. HEEEFRAHR
Jacquet MNBEDIEAERERATZEL 222k D, 7y
MPHAMBERERITH 2 Z 2id. ZD depth %5
fligsZIiC&bRLZ,

T oz, BEMBERARIHOMNIGE, H 5 FHMIE
RIJTic B 21852 RS 5 2 & T BHRIIZED
BZAT o 72,

n(n+1)
2

Oz (9)

Let F' be a nonarchimedean local field of char-
acteristic 0 whose residual characteristic is
not 2 and let D be the quaternion field over
F.

for any simple supercuspidal representation of

In the Master’s thesis, we prove that if



GSp,,, (F'), there exists the unique irreducible
smooth representation of GU,(D) with the
character relation, the corresponding represen-
tation of GU,(D) is also simple supercuspi-
dal.
for any pair of regular semisimple elements
g € GSp,,,(F) and h € GU,, (D) which are sta-

ble conjugate, if the characters of ¢ and 7y

Here, the character relation means that

are denoted by ©,., and O, respectively, the

equation

n(n+1)
2

Ong(9) = (—1) Ory (h)

holds.

We prove that mp is supercuspidal by the char-
acter relation for Jacquet modules. Moreover,
by estimating the depth of 7y, we prove that
my is simple supercuspidal.

In addition, we describe the corresponding of
simple supercuspidal representations explicitly
by comparing the characters of representations

at some regular semisimple elements.

WA =B (MATSUMOTO Kojiro)
(WINGS-FMSP
a—2%4)

A THRFE

Ko > 7 Z v MG EREUR F O n Xt p
#A e 7R WS REB AR GL, rp DR
IR & W S TR 200 R D RN B 2R 78— —3xf
S H2 2 THIZ5DTH S, (nIFEE
B, p 3FE) ZoTHORRGEERT L
2L 5 T7 v —TH% Sato-Tate THEZE D
BEGRIC BT 284 ORI TE D KK
7277 Y MBI BREGB W TOIER ICER 2
B ZHoTWD, BUR, KEZ > 75 ¥ G
I F DRRFEEREZE CMAIKTH D, weight & FE
B2 n HOBE» SR 500 7 RESCREIR
BRORZEEDIERIR G E OMADNIE AL RDT
DZZNZRET 5, DY %, Harris-Lan-
Taylor-Thorne % Scholze {2 & H FRIRBLIHTIG
T2 piE e 7 REPHEEINTED, SHIZR
BIRBRL A 0 7 RIEADAEK B CIHBROE (B
B, ECSD Hg3) W bDEFEOHEIEZ
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ORISR T > 275 ¥ ZxHE (KIS > 75 >~
ZREDRAR) L BENTH 2 2 (RFTKE
BEMN) 220 u7REAPDPELLD F &
BRRILKTHIHEBERE» K Z 2 BEW
REMNE) AVRENTWVS, SHEIF ECSD DR
T % A4 U 72 IR T Rl i R I8 S M e v R O R B
HEIZOWTHE L 72s ZDIRM T ECSD 03
BIREMRBEGELZRTDICHLRTY
T2 FEEERER T, SETEp ZEISRVWER
BT 2R T QR KIBEESEL 20 o
TELHT., BENAFERMICE LTS ordinary 72
BER 2 KIT T parallel weight 72 H D DN FFE
RFADFZE L2H LN T WD - 72, BLHX
TRBENREEZRT L 212 ECSD ® 3T
HOENTOVRMOERSFEZ 2 L5157
DHLWHEZREEL., —IBRXTTH->THA
B E BN DA weight 25157 IERI R G H
WATBIENREE 2 R L, X HICBIENRE
HERTE X, 2o TL 2HRERHEALIDIE
Ficaryra—y s FiEEEAL. EORERD
JICHE LTWL 22 DERITEZLHAT p &
HOBRVWRATORARBESEEZRL. 2 X
JEDEAIZIE Ramanujan T4 Sato-Tate T4
Z R U (Sato-Tate F481Z central character 23
parallel weight D& DA ). weight monodromy
conjecture X Bloch-Kato conjecture (23 J5H %
5.z 7

Let F' be a number field, n be a positive inte-
Global Lang-

lands conjecture states that there exists a nat-

ger and p be a prime number.

ural one-to-one correspondence between the n-
dimensional p-adic Galois representations of F'
and the automorphic representations of GL,, .
By proving a certain special case of this conjec-
ture, Fermat’s conjecture and Sato-Tate con-
jecture have been proved. In the following,
we assume that F' is totally real or CM and
the weights, which are invariants of Galois rep-
resentations and automorphic representations
are regular. In this case, Harris-Lan-Taylor-
Thorne and Scholze has constructed the Galois
representations corresponding the automorphic

representations and if Galois representations



and automorphic representations are essentially
conjugate self-dual, then it has been proved
that this construction is compatible with local
Langlands correspondence (local-global com-
patibility) and proved that if we admit to
extend F, many Galois representations cor-
respond to automorphic representations (po-
tential automorphy). In this year, I studied
local-global compatibility and potential auto-
morphy without assuming essentially conjugate
self-duality. In this situation, the local-global
compatibility at p # [ has been proved only
up to semisimplification and the potential auto-
morphy has been proved only in ordinary cases
and symmetric powers of 2-dimensional parallel
weight cases. In my master’s thesis, I proved a
new property on relatively general Galois rep-
resentations and proved the potential automor-
phy in many cases including higher dimensional
cases. Moreover, I found a new method of prov-
ing the potential automorphy and the local-
global compatibility simultaneously, proved the
local-global compatiblity at p # [ in some cases
including higher dimensional cases, proved Ra-
manujan conjecture and gave applications to
Sato-Tate conjecture, weight monodromy con-

jecture and Bloch-Kato conjecture.
B. #E&KX
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.
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1. On the potential automorphy and the
local-global compatibility for the mon-
odromy operators at p # [ over CM
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ERAE 2023 4E 7 H.

. On the potential automorphy and the
local-global compatibility for the mon-
odromy operators at p # [ over CM
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HMAHE & (WAKUDA Aoi)
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A WFFEREE

Al E A Sz O Goldman Lie AKX
loop DA = % Kk X® 2% HA K Lie REH A
BBRIZ & - T, Zo-KBUTE Lie RBUC 2. £
@ even part (X Thurston-Wolpert-Goldman Lie
K% (TWG Lie K¥) A& TH 5. Chas &
Kabiraj &, TWG Lie {RE(DHAY, constant
loop DFEH Y, WA 1 A& EEF % loop
DIk o THEKENS Z & ZFEAAL 7. even
part @AM, even part DFITIC X » T anni-
hilate X% even part DILEERDES & T\
ZBZEMNTES., odd part DD 3 >
DEEFITOVWTHEKDOFERIELDIDZ %
RLUTz. X 51T, Goldman Lie fREXD i FRICKL
Y ERBEBREBDTRTOD even part I2& o T
annihilate N 5TT L, TRTD odd part IZ K-
T annihilate TN ZTTICDWVWTHEFE L.

The Goldman Lie algebra of an oriented sur-
face was defined by Goldman. By the natu-
ral involution that opposes the orientation of
curves, the Goldman Lie algebra becomes a Zo-
graded Lie algebra. Its even part is isomorphic
to the Thurston-Wolpert-Goldman Lie algebra
or, briefly, the TWG Lie algebra. Chas and
Kabiraj proved the center of the TWG Lie al-
gebra is generated by the class of the unoriented
trivial loop and the classes of unoriented loops
parallel to boundary components or punctures.
The center of the even part can be rephrased as
the set of elements of the even part annihilated
by all the elements of the even part. We also
prove some similar statements for the remain-
ing 3 cases involving the odd part. Moreover,
we compute the elements of the symmetric al-
gebra and the universal enveloping algebra of
the Goldman Lie algebra annihilated by all the
even elements of the Goldman Lie algebra, and

those annilated by all the odd elements.



B. #E&KX
1. A. Wakuda : “A generalization of the
Center Theorem of the Thurston-
Wolpert-Goldman Lie algebra”, preprint

(2024).
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. A generalization of the Center Theorem
of the Thurston-Wolpert-Goldman Lie
algebra, Random topics on Teichmiiller
theory IT |, TR, 2023 £4£ 12 A.

- TWG Y — R DL DIRIR & A&,

2023 R, HILRFEME I —, HILK
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A generalization of the Center Theorem

of the Thurston-Wolpert-Goldman Lie

algebra, BAS A FHf£ 3 +—, BAGH

K, 2024 4 3 H.
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pEF A 7RIFIZOWTIHEE L TW5. piEd

o7 ZREDOHFETIX, J.-M. Fontaine KiZ & %

(o, D)-MEEOHEERD VSN T WS, (o, )-HNEE

BpEFe T REIDDEMAEEZ L TVR

Bod, (p,D)-MEORTEYL ptEha 7RO

RIBENIEREEY 2 5. Buc p EL v 7 RE O

FIZBWT (o, D)-MBEXEERYBMEY HD

TEY, HlziEpitES > 7o RGO TA

BICHWSATWS., piEhn 7 REOHFTD

BERCRER I IR O0dH 5. RENLRY

DY LTEZYREY VRE, semi-stable I,

de Rham BHH D, L 5DMICIE, 7V RA

Y V£ 72 513 semi-stable ¥, semi-stable &

Bi72 51¥ de Rham REL 2 WH RN H 2. FAlZ

NS DORINTHNIET 2 (o, 1)- MWK T L

Jo. FIDIZZ VU RZY YRINIHIET 3 (p,T)-

&%, B. Bhatt [k¥ P. Scholze KiZ X » T4
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AHENEZ TV XL E2HWCTHNT. ZORRY
LT K % piff, Gk ZZoffthtTa7#fr L
frEic, AL Loz v REY Y (o, T)-MEEL
WHBDEERL, TNODRTEY Gk DH
27 VR ¥ 7,-FRB D733 E o FfE 2 v
7. AL LOZVRZY Y (o, T)-MBEN & NI
MIEFT 2 HMZ VAR ¥ Z,-EB T LT,
N @1 Ax BEH Z,- KB T CHIET 5 Ax b
D (p,0)-MEEL 2%, 2% D ZOEFEMEIC & -
T, 7 VAR YRBUSHIET % A £ (,T)-
IBEDS, REAISeME 2723 AL T ORI
FoTRMoO NI LICkS. ZOMERIED
BT, Wach INEED p K K 23070 L 7235
BANDILIR Y A7H 3. Semi-stable I de
Rham ZBIHIET 3 (p, D)-MEEQEHS1F 12
DWTHBENEFTH 3.

Takumi Watanabe is working on p-adic Galois
representations. In the study of p-adic Galois
representations, the theory of (p,I')-modules
(p,1)-
modules are simpler than p-adic Galois repre-

developed by J.-M. Fontaine is used.

sentations, but their category is equivalent to
the category of p-adic Galois representations.
Thus, (¢,T')-modules are important and help-
ful. For example, they are essentially used in
the study of p-adic Langlands correspondence.
There are some classes of p-adic Galois repre-
sentations which are important in number the-
ory, for example, crystalline representations,
semi-stable representations and de Rham rep-
resentations. It is well-known that crystalline
representations are semi-stable and semi-stable
representations are de Rham. Takumi Watan-
abe is studying the (p, I')-modules correspond-
ing to these representations. He first studied
the (p,T')-modules which correspond to crys-
talline representations via the theory of prisms
developed by B. Bhatt and P. Scholze. Let
K be a p-adic field and Gg be the absolute
Galois group of K. He defined “crystalline
(¢, T')-modules over 1&}}” and showed that their
category is equivalent to the category of free

crystalline Zj-representations of Gx. Let N



be a crystalline (¢,T')-module over &}E and
T be the corresponding free crystalline Z,-
representation. Then, N®&; Ay is the (o, T)-
module over Ax corresponding to the free Z,-
representation 7. So this equivalence of cat-
egories says that the (¢,I')-modules over A
which correspond to crystalline representations
can be determined by the existence of 1&}—
lattices satisfying some conditions. This result
can be seen, in a sense, as a generalization of
Wach modules in the ramified case. He is also
studying the (¢, T")-modules corresponding to
semi-stable representations and de Rham rep-

resentations.
B. XX
1. T. Watanabe : “On the (¢, T')-modules
corresponding to crystalline representa-
tions”, HE KRR ZBEBILR A FIRME
1w (2023).
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parameterized measure model & statistical
model DHr L W7 % & BAKBNIC O W THIZE
L 7z. parameterized measure model & statisti-
cal model DR FEYL LT, RKHS # W35
ERFI STV, 2SR, RKHS o—fift
TdH % RKBS % W T parameterized measure
model ¥ statistical model ZHETE % Z & ¥
Dotz ZORTEE RKBS ¥ LT RKHS
FHLB ¥, HER D parameterized measure model,
statistical model & —¥(¥ %. —J7 T, RKHS T
1372 RKBS 3.5 2 & T, {0 A ETE
7252 o 7z parameterized measure model ¥ sta-
tistical model #7182 Z & N TE 5.

X 512 RKBS » 5 X5 statistical model
O KL-FA N=Y 2 Y RIZDOWTIHZERFT -
7=. 2 DGR, RKHS % HW 7z statistical model
FOKL-ZEAN=Y = > A L [AREDFER DD 3T
DI ol

I researched new construction methods and
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specific examples for parameterized measure
models and statistical models. It was known
that the construction method using RKHS
could be applied for parameterized measure
models and statistical models. As a result
of the study, it was found that parameterized
measure models and statistical models could
be constructed using a generalization of RKHS
called RKBS. This construction method co-
incides with conventional parameterized mea-
sure models and statistical models when tak-
ing RKHS as RKBS. On the other hand, by
choosing RKBS that are not RKHS, parame-
terized measure models and statistical models
that could not be obtained using conventional
methods can be obtained.

Furthermore, research was conducted on
the KL-divergence on statistical models con-
structed from RKBS. As a result, it was found
that similar results to the KL-divergence on

statistical models using RKHS hold true.
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(52 Seiberg-Witten Haf & Z D 4 KITZRRIRICH DA N - HEIANDJEH)
21 March. 2024
(a8 (YAMAGUCHI Tatsuki )
Studies on F-singularities in equal characteristic zero via ultraproducts
(B Z F N850 1T BT 2 F-RER A D)
21 March. 2024
% /nZ (RI Kimihiko)
g-de Rham complexes of higher level
(FL L g-F - 7 — 2H1K)
21 March. 2024
1% thKk (WATANABE Yuta)

Bogomolov-Sommese  vanishing with multiplier ideals and studies on positivity of singular
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Hermitian metrics on holomorphic vector bundles

(REA 77 )VE % &1 Bogomolov-Sommese THBEM & EAIRZ PLRORERTL I — M TR
WZBES 5 IEfEE DRSS

21 March. 2024

/NR EZ A (KOIZUMI Jyunnosuke)

Study of motives with modulus using @-divisors

(BY 252t &2EF— 70 Q AFEHWEZE)

21 March. 2024

L% ¥ (YAMAGISHI Hayate)

Asmptotic expansion of estimators related to stochastic processes driven by fractional Brow-
nian motion

GEEE T 7 7 VEENC X o THRE) X 2 FERIEREIC B D 2 HEE & D WL ERH)

22 February. 2024
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Y B SESE LRGER

(Master of Mathematical Sciences : conferee, thesis title, and date)

o & T (Xu Zhiyun)
The a-induction of Superconformal Nets
(B Y FOT LT 7 i5H)
21 March. 2024
o A 558 (OKAMOTO Kouki)
An extension of the Goldman Lie algebra to non-orientable surfaces
(Goldman Lie fUB DA & £ 13 A ATREHA I N DILIR)
21 March. 2024
o HiK E7 (TOMINAGA Naoya)
A L DIERABOT RIC X 2 BALRLSTHER
21 March. 2024
o PHIE F{f (NISHIGAKI Keisuke)
1 2T Shadow Gierer-Meinhardt 2 ® Hopf 77153 & 8% O A ¥ i SE O B/RIVFER
21 March. 2024
o il IEY (MINOURA Haruya)
REE D & D F H L b B D@ 1) PR R
21 March. 2024
o HIL KB (AOYAMA Tenma)
Deformation of the heat kernel and Brownian motion from the perspective of the
Ben Said-Kobayashi-Orsted (k, a)-generalized Laguerre semigroup theory
(Ben Said-Kobayashi-Orsted (2 & % (k, a) —fRIL 7 7 — VERERICHE D B 75 ¥ v ifH)
DEJE )
21 March. 2024
o fEH %— (ARITA Shinichi)
(BERURIRZER LORE T 2 KT > ¥ v MTxtd 2kt 227 ML OFEIZOWT
21 March. 2024
o {2 ®IL (IZAWA Tomohiro)
Okounkov bodies and positivity of adjoint bundles
(* 27 > a7k AR O IEER)
21 March. 2024
o KT 728 (Ooe Ryosuke)
F-characteristic cycle of a rank one sheaf on an arithmetic surface
(BGRmdhE Lo 1 OB D F-Ritky 4 Z1)
21 March. 2024
o fHHH i (KANDA Syuho)
The hard Lefschetz duality for locally conformally almost Kéhler manifolds
(RFTETE S — 5 — 28K D Lefschetz XOHEIZDOWT)
21 March. 2024
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1778 #*5h (GYOTOKU Yoshihiro)

Nonparametric Regression of Point Processes with Applications to Deep Learning
(7 2282 X bV v 2 is BRI & 2 OTREEANDINH)

21 March. 2024

A BilE (SAKAMOTO Renji)

Automorphism groups of Calabi-Yau manifolds of some quotient type

(oM DEHEA TDH Y + Yo BEED E CFME)

21 March. 2024

H#f #h3} (SHIRASAYA Yuto)

Classification of threshold properties for the one-dimensional matrix-valued Schrédinger op-
erator

(1 KTATINES 2 L 7 4 ¥ T —AEHROREMNE D57 5H)

21 March. 2024

A K (TAKAYA Yuta)

Equidimensionality of affine Deligne-Lusztig varieties in mixed characteristic
(RIEEBUCBT 5 7 7 4 ¥ Deligne-Lusztig ZHkIADEFERTTIE)

21 March. 2024

"t B (TAKEMURA Haruki)

Error estimates of the cubic interpolated pseudo-particle scheme (CIP scheme) for one-
dimensional advection equation

(1 otz B1F % cubic interpolated pseudo-particle scheme (CIP %) DUIREER)
21 March. 2024

ZE MM (TAHO Masaki)

Tangent spaces of diffeological spaces and their variants

(74 7 =4 a Y AVZEROEZER ¢ 2 D)

21 March. 2024

T3 [5F (CHIBA Yohei)

R W5 77D path-by-path uniqueness 122\ T

21 March. 2024

T-# ZhE (CHIWATA Hiroki)

Profinite invariants of knots with the same Alexander polynomial

(Alexander ZIH T XHIT E WA H Z X532 BIARAZER)

21 March. 2024

Kk sEf (TOKUNAGA Haruto)

B X 2 0 EIMERERINC DWW T

21 March. 2024

L A (NAKAE Yusuke)

Constructing methods of Haag-Kastler nets by S-matrices, deformation quantization and
Lagrangians

(SATHI. ZRRFL. 77727 &AWz Haag-Kastler & v + ORERFE)

21 March. 2024

fa7k B (FUKUNAGA Kouki)

Iy bV —2 FITBT S ZGRIE TV ORBAERT

21 March. 2024
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diH B2 (FURUI Syun )

Approximation and error estimation of functions by deep ReLU neural networks with skip
connections constructed through approximating sinusoidal functions

(ZABIBOELZE L THRSNRA Xy Tax 72 aOH 508 ReLU =2 —7 1% v b
U — 212 X 2 BB DL & FRFE R

21 March. 2024

T E7F (HORA Ryuya)

Two classification theorems of quotient toposes

(B N R2D DD/ EEH)

21 March. 2024

B &% (MASAMURA Yuto)

On the indices of Calabi-Yau pairs and the indices of good minimal pairs

(HZE - YUNOEKE ROt ofEEuzownT)

21 March. 2024

i ¥l (MASUZAWA Kaito)

On the correspondence of simple supercuspidal representations of GSps,, and its inner form
(GSp2y & ZDNEREA D HHER FEB DR IGIZOWT)

21 March. 2024

A ZZHE (MATSUMOTO Koujiro)

On the potential automorphy and the local-global compatibility for the monodromy
operators at p # ¢ over CM fields

(CM A EDOBEMNHEEINNEY p £ 1B 2T/ Fu I —{EARICHT 2 HrRBESEICD
W)

21 March. 2024

# E Al (MIRAKAMI Reiji)

Branching problem of tensoring two Verma modules and its application to differential sym-
metry breaking operators

(V7 —<MEED T > Y LD I & WIS RMERER A DIGH)

21 March. 2024

Kt fith (YAGO Tetsuya)

A ML AT R MIBIT 2 HMERNERDOEA & RS O BERGL L

21 March. 2024

i 7R (YOSHIDA Takanobu)

FRE RS EARDOBDFEEITDOWVT

21 March. 2024

FAH % (WAKUTA Aoi)

A generalization of the Center Theorem of the Thurston-Wolpert-Goldman Lie algebra
(Thurston-Wolpert-Goldman Lie fXEDHOEHO—AL)

21 March. 2024

¥ I (WATANABE Takumi)

On the (p,T')-modules corresponding to crystalline representations

(Z7VRZY YRBUTHIET % (¢, D)-MHEHTOWT)

21 March. 2024
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8% Ot (WATANABE Hikaru)

IIRITCZRIA TR X b 74 RENMEE TV EHMEHIE T MITONT

21 March. 2024

% (Kang Ziyi)

Existence of Normal Integral Basis and Arithmetic Splitting for Certain Types ofAbelian
Extensions

(2D Abel HERIZDOWT DORIEHEDETE & BEmi 77 )

21 March. 2024

ik #&3% (Zhang Xinyao)

On the pro-modularity in the residually reducible case for some totally real fields
(RIRAIRILI5E D D 2R DGR O WD)

21 March. 2024

¥FH #7% (NODA Tomohiro)

#5Z Hall-Littlewood ZIH & FREAERZEZ W2 R5E Schur BIOZEIEIZOWT
21 March. 2024
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3. FlTMEE - RABERES v—FIL £30%

Journal of Mathematical Sciences
The University of Tokyo, Vol. 30

Vol. 30 No. 1  Published May 11, 2023

Shigeo KUSUOKA, Yasufumi OSAJIMA

A Remark on Quadratic Functionals of Brownian Motions.

Johno Hisashi, Kazunori NAKAMOTO

Decision Tree-Based Estimation of the Overlap of Two probability Distributions.

Hiroto AKAIKE

Bounds for the Order of Automorphism Groups of Cyclic Covering Fibrations of an Elliptic
Surface.

Yusaku TIBA

The Extension of Holomorphic Functions on a Non-Pluriharmoni Locus.

Vol. 30 No. 2  Published Aug 3, 2023

Yohei KASHIMA

Higher Order Phase Transitions in the BCS Model with Imaginary Field.
Atsushi KOMABA . Hisashi JOHNO and Kazunori NAKAMOTO

A Nowel Approach for Two-Sample Testing Based on the Ouverlap Coefficient.

Vol. 30 No. 3 Published Nov 9, 2023

Sohei ASHIDA

Convergence of SCF Sequences for the Hartree-Fock Equation.

Yutaka KAMIMURA

An Extended KdV Hierarchy via an Energy Dependent Scattering.

Xi CHEN and James D. LEWIS

Real Regulators for Products of Elliptic Curves.

Takahiro INAYAMA

A Note on Characterizing Pluriharmonic Functions via the Ohsawa — Takegoshi Extension

Theorem.
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4. RFEEE - ARERTF

Public Lectures - Symposiums - Workshops, etc

The Second Australia-China-Japan-Singapore-U.S. Index
Theory Conference — Noncommutative Geometry and K-
Theory

May 29 — June 2, 2023
Lecture Hall, Graduate School of Mathematical Sciences, The University of Tokyo

Program
Monday, May 29

9:30-10:30 Satoshi Watamura Noncommutative Geometry: Physicist’s viewpoint

10:45-11:45 Xiaonan Ma Comparison of two equivariant eta forms

13:30-14:30 Hang Wang Delocalized ¢2-Betti numbers and higher Kazhdan projections
14:45-15:45 Toshikazu Natsume F. Noether’s index theorem revisited

16:00-17:00 Yosuke Kubota Lifting finite propagation operators: applications to geometry and
physics

Tuesday, May 30

9:30-10:30 Sherry Gong The Novikov conjecture, operator K theory, and diffeomorphism groups
10:45-11:45 Yanli Song n-invariant and higher APS index theorem

13:30-14:30  Yi-Jun Yao On two (noncommutative) index problems

14:45-15:45 Galina Levitina Index via scattering theory: Dirac operators on R?

16:00-17:00 Huitao Feng Superconnections and an Intrinsic GBC Formula for Finsler Manifolds
Wednesday, May 31

9:30-10:30 Xiang Tang Helton-Howe Trace, Connes-Chern Character, and Quantization
10:45-11:45 Rufus Willett Dynamic asymptotic dimension and Matui’s HK conjecture
Thursday, June 1

9:30-10:30 Zhizhang Xie Index theory and scalar curvature

10:45-11:45 Shu Shen Coherent sheaves, superconnection, and the Riemann-Roch-Grothendieck
formula

13:30-14:30 Guo Chuan Thiang Large-scale quantization and coarse cohomology

14:45-15:45 Raphael Ponge Semiclassical analysis and noncommutative geometry

16:00-17:00 Alain Connes Exotic index theorems

Friday, June 2

9:30-10:30 Steven Hurder Non-commutative geometry of solenoidal manifolds
10:45-11:45 Jianchao Wu The Novikov conjecture, groups of diffeomorphisms, and Hilbert-

Hadamard spaces
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Operator Algebras and Mathematical Physics (Yasu Festa
60)

July 24 — July 28, 2023

Lecture Hall, Graduate School of Mathematical Sciences, The University of Tokyo
Organizers: Yoshikata Kida (Tokyo), Toshihiko Masuda (Chair, Kyushu), Yoshiko
Ogata (Tokyo), Narutaka Ozawa (Kyoto), Reiji Tomatsu (Waseda)

Program
Monday, July 24

9:30-10:30 Roberto Longo (Rome) Signal communication and modular theory

10:45-11:45 Yuji Tachikawa (Kavli IPMU) On asymptotic density of states in 2d CFT with
symmetry

12:00-13:30 Lunch

13:30-14:30  Yuhei Suzuki (Hokkaido) Amenable actions on finite simple C*-algebras arising
from flows on Pimsner algebras

14:45-15:45  Yusuke Isono (Kyoto) Haagerup-Stgrmer’s conjecture for pointwise inner auto-
morphisms

16:00-17:00 Sebastiano Carpi (Rome) From VOA extensions to subfactors
Tuesday, July 25

9:30-10:30 Masaki Izumi (Kyoto) Several infinite families of potential modular data
10:45-11:45 Bin Gui (Tsinghua) A geometric criterion on the completely unitarity of vertex
operator algebras

12:00-13:30 Lunch

13:30-14:30 James Tener (ANU) Towards a unified framework for the mathematics of conformal
field theory

14:45-15:45 David Kerr (Minster) Entropy, orbit equivalence, and the Rokhlin lemma
16:00-17:00 Narutaka Ozawa (Kyoto) Kazhdan’s property (T) for Aut(F,) and EL,(R)

Wednesday, July 26

9:30-10:30 Sorin Popa (UCLA) On rigidity of quantized symmetries of II; factors

10:45-11:45 Yoh Tanimoto (Rome) Wightman fields for two-dimensional CFT and integrable
deformation

12:00-13:30 Lunch

13:30-14:30 Zhengwei Liu (Tsinghua) Bi-Invariants of 3-Manifold Surface Algebras
14:45-15:45 Dietmar Bisch (Vanderbilt) The fascinating world of hyperfinite subfactors
16:00-17:00 Benoit Collins (Kyoto) On the operator norm of random tensors

17:30— Dinner party

Thursday, July 27

9:30-10:30 David. E. Evans (Cardiff) Quantum Symmetries, Higher Equivariant Twists and
K-theory

10:45-11:45 David Penneys (Ohio state) Local topological order and boundary algebras
12:00-13:30 Lunch

268



13:30-14:30 Terry Gannon (U Alberta) The classification of quantum subgroups in higher rank
14:45-15:45 Mayuko Yamashita (Kyoto) Topological modular forms and heterotic string theory
16:00-17:00 Feng Xu (UC Riverside) Rigorous results about entropies in QFT

Friday, July 28

9:30-10:30 Yoshiko Ogata (Tokyo) Operator algebraic approach to topological phases
10:45-11:45 Makoto Yamashita (Oslo) Unitary quantization of compact symmetric spaces

Painlevé equations, Applications, and Related Topics
— Mini symposium at ICIAM 2023 TOKYO

August 22 — August 23, 2023
Room A617, Waseda University, Tokyo

Organizers: Anton Dzhamay (University of Northern Colorado & BIMSA), Alexander Stokes
(the University of Tokyo), Tomoyuki Takenawa (Tokyo University of Marine Science and Tech-
nology) & Ralph Willox (the University of Tokyo)

Program
Tuesday, August 22

15:30-15:55 Anton Dzhamay (University of Northern Colorado & BIMSA)
The Identification Problem for Discrete Painlevé Equations

15:55-16:20 Alexander Stokes (the University of Tokyo)

Orthogonal polynomials and discrete Painlevé equations on the Dél) Sakai surface
16:20-16:45 Walter Van Assche (KU Leuven)

Orthogonal polynomials, Schur flow and Painlevé equations

16:45-17:10 Yang Shi (Flinders University)

Symmetries of discrete Nahm systems and Normalizers in Coxeter groups
Break

17:40-18:05 Hidetaka Sakai (the University of Tokyo)

On the bilinear equations of the Painlevé transcendents

18:05-18:30 Robert Buckingham (University of Cincinnati)
Large-degree asymptotics of Generalized Hastings-McLeod functions
18:30-18:55 Thomas Kecker (University of Portsmouth)

Spaces of initial values for equations with the quasi-Painlevé property
18:55-19:20 Galina Filipuk (University of Warsaw)

On the (quasi-)Painlevé equations

Wednesday, August 23

13:20-13:45 Joceline Lega (University of Arizona)
A dynamical systems approach to map enumeration
13:45-14:10 Takao Suzuki (Kindai University)

An affine Weyl group action on the basic hypergeometric series
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14:10-14:35 Giorgio Gubbiotti (Universita degli Studi di Milano)
On the growth properties of some families of birational maps
14:35-15:00 Jie Hu (Jinzhong University (&H2FE) )

Laguerre (q-Laguerre) Weight Recurrence and Geometric Theory of Painlevé equations

International workshop on Birational Geometry

October 10th — 13th, 2023
akata-Hirata Hall, Nagoya University, Nagoya Japan

Organizers: Sho Tanimoto, Yoshinori Gongyo, Yusuke Nakamura.

Program

Tuesday, October 10

10:00-11:00  Yukari Ito (IPMU, The University of Tokyo) What is the G-Hilbert scheme?

11:30-12:30 Roberto Svaldi (University of Milan) Birational geometry of surface foliations:

towards a moduli theory

14:30-15:30  Shunsuke Takagi (The University of Tokyo) On the behavior of adjoint ideals

under pure morphisms

16:00-17:00 Kenta Sato (Kyushu University) On boundedness of Fano threefolds in positive

characteristic
Wednesday, October 11

10:00-11:00  Yujiro Kawamata (The University of Tokyo) On non-commutative deformations

of complex manifolds

11:30-12:30  Shihoko Ishii (The University of Tokyo) Pairs of a smooth variety and an ideal in

positive characteristic

14:30-15:30  Andrea Fanelli (Institut de Mathématiques de Bordeaux) Maximal connected al-

gebraic subgroups of Cremona groups

16:00-17:00 Kohsuke Shibata (Tokyo Denki University) Inversion of adjunction for quotient

singularities
Thursday, October 12

10:00-11:00 Osamu Fujino (Kyoto University) Minimal model program for projective mor-

phisms between complex analytic spaces
11:30-12:30  Lena Ji (University of Michigan) Fibrations of Fano hypersurfaces by curves
14:30-15:30 Tatsuro Kawakami (Kyoto University) Quasi-F-splitting of klt singularities

16:00-17:00 Shou Yoshikawa (Tokyo Institute of Technology) Characterization of toric pair

via log tangent bundle in positive characteristic
Friday, October 13

9:30-10:30  Taku Suzuki (Utsunomiya University) Fano manifolds covered by high dimensional

rational manifolds
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11:00-12:00 Hiromichi Takagi (Gakushuin University) Constructing prime Q-Fano 3-folds of

codimension 4 via Jordan algebras or Freudenthal triple systems

Connections Workshop: Stochastic Processes and Related
Fields

October18 — October 20, 2023
Research Institute for Mathematical Sciences, Kyoto University

Program
Wednesday, October 18

13:00-13:10 Welcome speech

13:10-14:00 Takashi Kumagai (Waseda University) Introduction to resistance forms: General-
ization of symmetric 1D processes

14:10-15:10 1 min. speech

Coffee break

15:40-16:10 Yuki Suzuki (Keio University) Long-time behavior of stochastic processes in random
environments

16:20-16:50 Reika Fukuizumi (Waseda University) Random nonlinear Schrtédinger equations
Thursday, October 19

9:20-9:50 Noe Kawamoto (Hokkaido University) Rate of convergence of the critical point of the
memory-7 self-avoiding walk in dimensions d > 4

10:00-10:30 Yuka Ota (Kyoto University) Conductive homogeneity of J-gon self-similar sets
10:40-11:20 1 min. speech

Coffee break

11:40-12:10 Benoit Collins (Kyoto University) Random Matrix Theory (a moment point of view)
Lunch break

13:30-14:20 Patricia Goncalves (Istituto Superior Técnico) From particle systems to PDEs
14:30-15:20 Social event

Coffee break

15:40-16:10 Weile Weng (Technical University of Berlin) Quenched local limit theorem for ran-
dom walks in random environments with bounded cycle representation

16:20-16:50 Kohei Suzuki (Durham University) Geometry Behind Interacting Particles
Friday, October 20

9:20-9:50 Satomi Watanabe (Kyoto University) Asymptotic behavior of simple random walk on
uniform spanning tree and loop-erased random walk

10:00-10:30 Shun Yanashima (Tokyo Metropolitan University) On the construction of o-
dimensional  Bessel house-moving and its applications

Coffee break

11:00-11:30 Kumi Yasuda (Keio University) Limit Theorems on Reals and p-adics

Lunch break

13:30-14:20 Marielle Simon (University of Lyon) Energy transport in harmonic chains of oscil-

lators
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14:30-15:00 Kumiko Hattori (Tokyo Metoropolitan University) Loop-erased random walk on
fractals

15:10-15:40 Ju-Y1i Yen (University of Cincinnati) Applications of stochastic processes in political
science and data science

Coffee break

16:10-16:40 Discussion

16:40-16:50 Closing

EEEER VRIUL

10 H19H - 10 A 21 H, 2023 4

FRRFERZGBOERI AR ORI FTRMR 056 TR =
Program

108198 (K)

13:40-13:50 BAKRUEE
14:00-15:00 BH B Juk#HF) Is M disconnected?
15:20-16:20 KR f#k (4 K) Serre DREAND Coeuré-Loeb O REFIAND—FE

108208 (&)

10:30-11:30 /)vth Bz (KA KFE) -cohomology of the complement of a semi-positive anticanonical
divisor of a compact surface

11:50-12:50 /NIl BsE CRAKH) a o877 MERMHE D o el 71—/ ZHiconT
14:00-15:00 fBir E&Il (FKE) ARG O BECEH L EF O ZERENDILH

15:20-16:20 SeHH F=EE (URBOUHF) Disk-like Birkhoff sections, convex Reeb flows and embedded

contact homology

16:40-17:40 JEBh KBEB (GAREF) SXKIT 1 DEZRMBI 2 EEREE O Fatou-Julia 77 fi#
108218 (%)

10:00-11:00 =Fk KB (BkKHK) Superalgebraic approach to Poisson structures
11:20-12:20 =4 £ (FPRARBET) RA0T 1 MR SEBNTRIIEERIEICOWT

The 21st international symposium "Stochastic Analysis on
Large Scale Interacting Systems"

October23 — October 26, 2023
Research Institute for Mathematical Sciences, Kyoto University

Program
Monday, October 23

9:30-10:10 Insuk Seo (Seoul National University) Markov chain model reductions and resolvent
equations
10:20-11:00 Stefano Olla (Universife Paris Dauphine) Heat equation from a deterministic dy-

namics
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11:10-11:30  'Weile Weng (Technische Universitdt Berlin) Quenched local limit theorem for
RWRE with bounded cycle representation

13:10-13:50 Marielle Simon (Université Lyon 1) Hydrodynamic limit for a facilitated exclusion
process

14:00-14:40 Hanbaek Lyu (University of Wisconsin-Madison) Particle density in diffusion-
limited annihilating systems

15:10-15:30 Tomohiro Aya (Kyoto University) Quantitative stochastic homogenization of el-
liptic and parabolic equations with unbounded coefficients

15:40-16:00 Satomi Watanabe (Kyoto University) On simple random walk on a high-
dimensional loop-erased random walk

16:10-16:50  Francesco Caravenna (Universit‘a de Milano-Bicocca) The critical 2d Stochastic

Heat Flow
Tuesday, October 24

9:30-10:10 Tomoyuki Shirai (Kyushu University) Zeros of Gaussian power series with depen-
dent coefficients

10:20-11:00 Thomas Leblé (CNRS, Université Paris) Charge fluctuations in 2d Coulomb (and
related) systems

11:10-11:30 Ryosuke Sato (Chuo University) Stochastic dynamics on DPPs and GICAR alge-
bras

13:10-13:50  Patricia Gongalves (IST-Lisbon) Universality in multi-species exclusion
14:00-14:40 Rodrigo Marinho (Universidade Federal de Santa Maria) Sharp convergence to
equilibrium of particle systems with reservoirs

15:10-15:30  Yuta Arai (Chiba University of Commerce) The KPZ fixed point and the KPZ
scaling in TASEP

15:40-16:00 Kohei Hayashi (RIKEN iTHEMS) Universality in fluctuations of multi-component
systems

16:10-16:50 Tomohiro Sasamoto (Tokyo Institute of Technology) Large deviation for sym-

metric interacting particle systems
Wednesday, October 25

9:30-10:10  Yuu Hariya (Tohoku University) Invariance of Brownian motion associated with
past and future maxima

10:20-11:00 Pierre-Francois Rodriguez (Imperial College London) Percolation and the phase
transition for the vacant set of random walk

11:10-11:30 Hayate Suda (Keio University) Diffusive fluctuations for the box-ball system in
low density regime

13:10-13:50 Kyeongsik Nam (KAIST) Universality of Poisson-Dirichlet law for log-correlated
fields

14:00-14:40  Yoshihiro Abe (Tohoku University) Thick points of simple random walk on a
regular tree

15:10-15:30 Noe Kawamoto (Hokkaido University) Rate of convergence of the critical point
of the memory-7 self-avoiding walk in dimensions d > 4

15:40-16:00  Yucheng Liu (University of British Columbia) Continuous-time weakly self-

avoiding walk on Z has strictly monotone escape speed
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16:10-16:50 Gordon Slade (University of British Columbia) Boundary conditions and universal

finite-size scaling in high dimensions
Thursday, October 26

9:30-10:10 Hubert Lacoin (IMPA) Pinning a random walk on a random walk

10:20-10:40 Bruno Hideki Fukushima Kimura (Hokkaido University) A Theoretical Ap-
proach to the Stochastic Cellular Automata Annealing and the Digital An-nealer’s Algorithm
10:50-11:10  Stefan Junk (Gakushuin University) Local limit theorem for directed polymer
beyond the L? -phase

11:20-11:40  Syota Esaki (Fukuoka University) Eigenvalues, eigenvector-overlaps, and regular-
ized Fuglede-Kadison determiant of the non-Hermitian matrix-valued stochastic processes
13:10-13:50  Patrick van Meurs (Kanazawa University) Towards a particle system for the
incompressible Navier-Stokes equation

14:00-14:40 David Croydon (Kyoto University) Random walk on a critical percolation cluster
on a random hyperbolic half-planar triangulation

15:10-15:30  Satoshi Yabuoku (Kitakyushu College) SDEs for eigenvalues and eigenvector-
overlaps of the non-Hermitian matrix-valued processes and related time-dependent point processes
15:40-16:20 Hideki Tanemura (Keio University) Elephant random walk with a power law

memory

JUNAZE: M ERIFIF - REERBIE AW 707 5 5
BB C MFE O RRED A < R OHERZF

11H2H 11 A 3H, 2023
FUNREE: R v > %R

pA=A-FN
11 B 2H (K)

13:00-13:40 #HLE K& BRASABHPLATEF) KB~ LFT—Y =Y AT LDHIHIDT
DDOFIPGET N ZDREIEETR

14:00-14:40 #x | HEKY) Schrodinger Bridge RIREICE D LA E T L ¥E
15:00-15:40 mH #FE (HILKRY) HWAE T 705 REN

16:00-16:40 I &% GEEKY) EEEE X2 RmREAEXOBER FEIZoOWT

11 A3 H(®)

13:00-13:40 F&ER 8 CGREURY) Mo & e 8 oM BAEH oE M mis T
14:00-14:40 &0 &R (P A% FEEYHT 7B 2 BUERHTHIT O I6H I oW T
15:00-15:40 #B& &EF (NTT 2 v vV —2 ¥ —E R AT LM% C*BRICEX2 =2 —F L%y
b =285 X—2D—#L

16:00-16:40 ¥EI IEfE (BkR&tk RICOS) PR R D MEE % i 72 THEAE = 7 0 & B RMS T
R Y N
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Algebraic Geometry in East Asia

November 6th — 10th, 2023
KIAS1503, SEOUL

Invited Speakers: Jheng-Jie Chen (National Central Univerisity), Sung Rak Choi (Yonsei Univer-
sity), You-Cheng Chou (Academia Sinica), Chang-Yeon Chough (Sogang University), Van Thinh
Dao (Institute of Mathematics, VAST), Kangjin Han (DGIST), Akihiro Kanemitsu (Saitama Uni-
versity), Tatsuro Kawakami (Kyoto University), Jeong-Seop Kim (Korea Institute for Advanced
Study), Kuan-Wen Lai (Academia Sinica), Zhiyuan Li (SCMS, Fudan University), Qifeng Li (Shan-
dong University), Yujie Luo (National University of Singapore), Michael McBreen (CUHK), Sheng
Meng (ECNU), Hong Duc Nguyen (Thang Long University), Shinnosuke Okawa (Osaka Univer-
sity), Takehiko Yasuda (Osaka University), Xun Yu (Tianjin University), Guolei Zhong (Institute

for Basic Science).

Organizers: Jungkai Chen (National Taiwan University), Meng Chen (Fudan University), Kiryong
Chung (Kyungpook National University), Baohua Fu (Morningside Center of Mathematics), Yu-
jiro Kawamata (University of Tokyo), JongHae Keum (KIAS), Quy Thuong Le (Vietnam National
University), Naichung Conan Leung (CUHK), Wei-Ping Li (HKUST), Hsueh-Yung Lin (National
Taiwan University), Yusuke Nakamura (University of Tokyo), Ho Hai Phung (Institute of Math-
ematics, VAST), Xiaotao Sun (Tianjin University), Joonyeong Won (Ehwa Womans University),
De-Qi Zhang (National University of Singapore).

Birational Geometry and Algebraic Dynamics

November 27 — December 1, 2023

Lecture Hall, Graduate School of Mathematical Sciences, The University of Tokyo
Organizers: Yoshinori Gongyo, Yujiro Kawamata, Yusuke Nakamura, Shunsuke Tak-
agi

Program

Monday, November 27

10:00-10:50 Jun-Muk Hwang (IBS, Korea) Minimal rational curves whose VMRT at a geneal
point is an adjoint variety

11:10-12:00 Tien-Cuong Dinh (National University of Singapore) Periodic points for meromor-
phic self-maps of Fujiki varieties

14:00-14:50 Trung Tuyen Truong (University of Olso) Periodic points, dynamical degrees and
root finding

15:10-16:00 Xun Yu (Tianjin University) K3 surface entropy and automorphism groups
16:20-17:10 Vladimir Lazié (Universitit des Saarlandes) Rigid currents and birational geometry

Tuesday, November 28

10:00-10:50 Jungkai Chen (National Taiwan University) On varieties with extremal birational
invariants
11:10-12:00 Bong Lian (Brandeis University) GLSM, non-commutative resolutions, and mirror

symmetry
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14:00-14:50 Shinobu Hosono (Gakushuin University) Mirror symmetry from the moduli spaces
of Calabi-Yau manifolds

15:10-16:00 Genki Ouchi (Nagoya University) Cubic fourfolds and K3 surfaces with large au-
tomorphism groups

16:20-17:10 Daniel Huybrechts (Universitdt Bonn) Splitting Brauer classes

Wednesday, November 29

10:00-10:50 Héléne Esnault (Freie Universitdt Berlin) On an arithmetic obstruction for a
finitely presented group to be the fundamental group of a smooth complex quasi-projective va-
riety

11:10-12:00 Stefan Schréer (Heinrich-Heine-Universitéat Diisseldorf) There is no Enriques sur-

face over the integers
Thursday, November 30

10:00-10:50 Thomas Peternell (Universitit Bayreuth) Klt varieties and the complex projective
space

11:10-12:00 Fabrizio Catanese (Universitdt Bayreuth) Components of the moduli space of
nodal K3 surfaces, binary coding theory and a generalized RDP coding theory

14:00-14:50 JongHae Keum (KIAS) Fake Projective Planes

15:10-16:00 Shing-Tung Yau (Tsinghua University) Complete Calabi-Yau metrics on complete
noncompact manifolds

16:20-17:10 Keiji Oguiso (University of Tokyo) Automorphisms of positive entropy in a projec-

tive family of K3 surfaces
Friday, December 1

10:00-10:50 Hsueh-Yung Lin (National Taiwan University) Factorization centers of birational
maps

11:10-12:00 Cécile Gachet (Humboldt-Universitdt zu Berlin) Orbifold fundamental groups of
log Calabi-Yau surface pairs, and the Jordan constant of Bir(P?)

14:00-14:50 Long Wang (Fudan University) Morrison-Kawamata cone conjecture for Schoen
varieties

15:10-16:00 De-Qi Zhang (National University of Singapore) Structures theorems and applica-

tions of non-isomorphic surjective endomorphisms of smooth projective threefolds

Organizers: Yoshinori Gongyo, Yujiro Kawamata, Yusuke Nakamura, Shunsuke Takagi

FERfEth & € DD

20234 12 H14H -12H 15 H
HEARY: BEJMIX TR LT avii—A

AR A NN
12 A 14 B (X)
13:20-14:00 BF HF (KIRKZERFGEERE TE75R)

Random models on regularity-integrability structures

276



14:10-14:50 RAHEE ER (FHERARABEEENTITER)

Normalizability of the Gibbs measures associated with multivariate version of P(®)s model
15:00-15:40 S48 B E (RERFRFGIAITFIR)

MERERAIFIEIC & 2 HIB 712D Cauchy MIED DO —E M

16:00-16:40 F35 B (Mt BEEFEAHETHEE L)

On scale functions of standard processes with no positive jumps

16:50-17:30 iR #— (KRBRRZFAREHEFAITTER)

Berry-Essen bound for the Brownian motions on hyperbolic spaces
128158 (£)

9:30-10:10 O K (BEPERY¥: S R 7 A BT A4)

Regularity of the density function for SDEs with BV drift
10:20-11:00 FEO H#SE (RERRZERFABEERE TEWIFER

Infinite dimensional Markovian lifts of stochastic Volterra equations
11:10-11:50 ZRi# IE& (KR RABERE TAIF50R))
TANR—FEHERZEFICB T 5 F 247 ¥ FEHFAR L ZOGH

THEGA:

RHER (RERFRAHRERAITTER)
it m] (BRIER AR AR FAE)
FERRR—BR (AR ER BB AR )
KRS (BEA KRR AT FEET)

JAFEE SR 30 AERZ VARSI L
[~attAD% ¢ JAFEEDChEFTE b 5~
2024 %2 A 18 H
B NE N T gy N A A SN £
AR 7A TN
13:00-13:15 |UE H= (JAFEE &E, AHEAK¥E LY 2294 =V ZR)
P
13:15-15:30 HiHi#EE v > a >~
HFR B (WEt B TR BB RSB, ATIEFE—T7 4 F v T 7 vy —HRAXHITR
IR R)
JAFEE—&RIFHEM AN DRG0 B
¥ LA (Wit BOESEATAT R, R FLEBIR)
LREEE - THICBDb2 A9 a2 b EREDKRS
T Mz (MEHEZEES (PIOB) X ¥ — fidRlT BE SR E)
SREATIZICB T 2EMFEOGH (X7 7 4 BHRICE T 2BERF Lo - mHEEYE
LREME L)
16:00-17:30 SR EBRBEZZ 774 F U ARFHOINETE Zhp 5 - JAFEE A HIf#E
ETFL—&R—
T Hi— (BRRSth b 223817 B4 / X— a VIR FTR)
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HIR
B
AT
TBFMReY—I12o0nT
HIEE
S
CHEH AR K (R KRR EGRBEER AR5 R)
D RATZERERET Y 7

HIR
Sarh
Afhi
. Billiards and Moduli Spaces
HIR
B
AT

i H

E il

EH

i H

HH

HIR
SR
AT
CBHEY LTOROR T
Hf
B
AT

EH

i H

5. RS

Colloquium

4 H28H (&) 15:30~16:30
BOEERLATFERR. (B155) A 7V » NRifE
TERE MR K CRERER GBI AT e )

5H19H (&) 15:30~16:30
BERATFERIR. (B55) KRlR=

6 A5 H (&) 15:30~16:30
BORRIEVERIR. (B 4> 2 4 B
Curtis T McMullen K (Harvard University)

6 H30H (&) 15:30~16:30
BOIRIEOTFERR. (BG) KR =E
Guy Henniart X (Université Paris-Saclay)

. Did you say p-adic?

TH21H (&) 15:30~16:30
BERATFERIR. (B55) KelR=
i AN I (RAEURS: 7 7)) B = i i e hseRs )

10 H27H (%) 15:30~16:30
BORRIETTFORIR. (B35) K=
Jenn-Nan Wang X (National Taiwan University)

. Increasing stability and decreasing instability estimates for an inverse

boundary value problem

HEF -
ifn
R

i H

At

12H15H (&) 15:30~16:30
BRI R (B25) KRR=E
B Bt O ORISR REAWTIERN)

. Hessenberg varieties and Stanley-Stembridge conjecture in graph theory
HIF
5iFr
Afh
EH
HRf
S
D BRI CREURZE RGBT 228t
EH

20241 H19H (&) 15:30~16:30
BRI (B K=

e IR K (A BB Y & —)
275 rvanive 7 vy —Hi

2024 fF 3 H 14 H (&) 14:30~15:30
BORRL AR (B35) KilsR=

4 0FEL BV
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o HIFF 12024 3 H 14 H (%) 16:00~17:00
G L BEERET TR (B5) KRS
AlA L IUA B R CRECRER AR AR )
BH AR, AR o 7B IR R B AT
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H I

A -
: Guan-Zhou OB EM Y L2 H/MERES DM

i H

HRf
D FEAR AR K (CRBRORS)
: Non-Kéhler Hodge theory and resolutions of cyclic orbifolds

AT
i H

HEF
T B R (RRE)

: 7'-curvatures and the Hirachi conjecture

AT
i H

HI
AW

i H

HEF
AW

i H

HEF
AW
: 3 RICAENE Zoll ZRRAKRDHT U\ WKERL T 14

HEF
D EFH SR KO (RBROKRE)

: Miyaoka type inequality for terminal weak Fano varieties

Eil
H

HEF
A
: VERTRS ZARIR DR P ¥ AR D IE iz oWV T

i H

HIF :
BT
Y=< YEDOBRILE T T /NI WERE

HEF
3 C vl = ol (o i )
: The limit of Kédhler-Ricci flows

AT
H

6. rHEtE=IF—

Seminars

BERBRRAEIF—
4 A 24 H (A)10:30 - 12:00
KR R K (BEERY)

5 H 8 H (H)10:30 — 12:00

5 A 15 H (H)10:30 - 12:00

5 A 22 A (H)10:30 — 12:00
B Bl K (BRRRT)

: A residue formula for meromorphic connections and applications to stable

sets of foliations

5 A 29 H (H)10:30 — 12:00
PR EAN K (IR

: On dynamical degrees of birational maps

6 A 19 H (H)10:30 — 12:00
AZ Hif K (HELEKRY)

6 H 26 H (H)10:30 — 12:00

7 A 3 H (A)10:30 — 12:00
2 wfe K (CRBRKR )

7 A 10 H (H)10:30 — 12:00
=) Ei— R (RERRE)

10 A 16 H (H)10:30 — 12:00
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o HIF: 10 A 30 H (H)10:30 — 12:00
AT A E— R (BRIERE)

#H : The Nonvanishing problem for varieties with nef anticanonical bundle

o HIFF:11 A 27 H (H)10:30 — 12:00
G TN A N U D)
#H : On a holomorphic tubular neighborhood of a compact complex curve and

Brjuno condition

o HI:12 A 11 H (H)10:30 — 12:00
AR AR 7 G (RUERRE)
#H : On Partial deformations and Bers embedding

RREEHEIT—

o HIF:4H17H (H)17:00 - 18:30
A TEK R K (FREHKRE)
#H : Construction of Sobolev spaces and energies on the Sierpinski carpet
o HFF: 4 A 24 H (H)17:00 — 18:30
#HM : Charles Bordenave X (Institut de Mathématiques de Marseille)
7 H : Mobility edge, the Poisson Infinite weighted tree of Aldous and Lévy Matrices
o HI:5H8H (H)17:00 - 18:30
AT FH K IR (T ERRERE)
#H : On the Chapman-Kolmogorov equation for LPP
o HI:5H 15 H (H)17:00 — 18:30
M FHEWSE K (THERE)
#H : Capacity of the range of random walk
« HFf: 6 H5H (H)17:00 — 18:30
Al AR ] K (R ORE)
#H : On the Chapman-Kolmogorov equation for LPP
o HIF:6H26H (H)17:00 - 18:30
AT - 2Ry B K (REUAILREE)
#EH : 6 XUT Bessel 5| BGBIE DRI, ¥ > T RRAERITE, B L CNBEEEAIRHEORUEET
HiEIZOWT
o« HI:7H 10 H (H)17:00 — 18:30
AT A T2 IR (RER AR ABRIER TR
EH : LR FROBIL L #EH
o HIF:8H 7H (H)17:00 - 18:30
AT : Freddy Delbaen X (Professor emeritus at ETH Zurich)
#H : On the Chapman-Kolmogorov equation for LPP
o HIF:8H 25 H (H)17:00 - 18:30
##AM : Jimmy He & (MIT)
#H : On the Chapman-Kolmogorov equation for LPP
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HIK : 9 25 H (H)17:00 — 18:30

##hM : Jimmy He & (MIT)

#H : Boundary current fluctuations for the half space ASEP

HIF : 10 A 30 H (H)16:00 — 16:50

##fM : Chenlin Gu X (Tsinghua University)

#H : Quantitative homogenization of interacting particle systems

HI? : 10 A 30 H (H)17:00 — 17:50

#fil : Lorenzo Dello-Schiavio X (Institute of Science and Technology Austria (ISTA))
#H : On the Chapman-Kolmogorov equation for LPP

HIK : 10 A 30 H (H)18:00 — 18:50

AT $5K FBEF IC (Durham University)

8 H : Curvature Bound of the Dyson Brownian Motion

HIE : 11 A 20 H (H)17:00 — 18:30

AT KL 7R R (RUERREE)

B H : Yet another construction of “Sobolev” spaces on metric spaces

HIF : 11 A 27 H (H)17:00 — 18:30

M Stefan Junk K (SFHBERY)

78 H : Local limit theorem for directed polymer in (almost) the whole weak disorder regime
HI : 2024 4 2 A 5 H (H)17:00 — 18:30

M : Sunder Sethuraman X (University of Arizona)

#H : Atypical behaviors of a tagged particle in asymmetric simple exclusion

RBEAFEIF—

HIF : 4 H 21 H (£)12:45 — 13:45
##fM : Sung Rak Choi X (Yonsei University )
#H : ACC of plc thresholds

HIF : 4 A 21 H (s)14:00 — 15:30
AfA - T L HEAR IR (RUARRE)

7 H : Endomorphisms of varieties and Bott vanishing

FRE : 4 H 28 H (£)13:30 - 15:00
FAT . EEOREE K (R REREGBOERI AR

#H : On the degree of irrationality of complete intersections

HIF 5 H 10 H (4)13:30 - 15:00
F#HM : Jakub Witaszek K (Princeton University)

# H : Singularities in mixed characteristic via the Riemann-Hilbert correspondekarnce

HI : 5 H 26 H (£)13:30 -~ 15:00
AW 1P I RAEUTIERSE, BEAT)

#H : Varieties in positive characteristic with numerically flat tangent bundle
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HHf -
AR
: Quasi-F-splitting and Hodge-Witt

i H

HEF

AT
i H

HI
AW

i H

HEF -
A

i H

Hf
: Lena Ji IX (University of Michigan)
EH

il

HIR
AW

i H

HEF -
A

i H

HF -
AW

i H

HEF -
Sl B K (HRRREE)

: A crossed homomorphism on a big mapping class group

A
i H

HEF
B

e

6 A7 H (7)13:30 - 15:00
M HORER I (B BR)

6 A 14 H (7K)14:00 - 15:30

: Wenliang Zhang X (University of Illinois Chicago)

: Vanishing of local cohomology modules

6 A 23 H (£)13:30 — 15:00
SRH BT IR (RAEUERRY)

: Minimal log discrepnacies for quotient singularities

7 A 21 H (£)13:30 - 15:00
LR #F K (RBRAIZRF)

: The Demailly—Peternell-Schneider conjecture is true in positive characteristic

10 A 16 H (H)14:00 — 15:30

Symmetries of Fano varieties

11 A 24 H (£)13:30 - 15:00
Haidong Liu X (Sun Yat-sen University)

: On Kawamata-Miyaoka type inequality

12 A 15 H (£)13:30 - 15:00
A ERF K GRERE)

: On a pair of a smooth variety and a multi-ideal with a real exponent in positive

characteristic

bROS—kBEI+—

4 A 11 H ()k)17:00 - 18:30
HERE MR K CRERER BRI AT SR

: On the stable cohomology of the (IA-)automorphism groups of free groups

4 H 18 H (K)17:00 — 18:00

4 A 25 H (!k)17:00 - 18:00
R R I (SRR

: Harmonic measures and rigidity of surface group actions on the circle
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HEE 5 A 9 H (K)17:00 - 18:00
AN - AIAGE EA K (BPERE)
= IR TN E R A WA

HIEF - 5 A 16 H (K)17:00 — 18:30
AT LN BEEHT K GLERRE)

#H : Anderson self-duality of topological modular forms and heretoric string theory

HEf : 5 H 30 H (2X)17:00 — 18:30
Ahm R T &R K (REESLRSE)
#H : p-colorable subgroup of Thompson’s group F

HIE : 6 A 6 H ()17:00 — 18:30
AT AR BE I CRIBRY)
REHE - fEIERE B RN B 2 ATHRIIER & AR

HIEF : 6 A 13 H (%K) 17:00 — 18:00
AT I s K (RERRE)

#H : On a lower bound of the number of integers in Littlewood’s conjecture

HIF 6 H 20 H (K)17:00 — 18:30
##fM : Arnaud Maret [X (Sorbonne Universié)

H : Moduli spaces of triangle chains

HIF : 7 H 4 H (K)17:00 - 18:30
AT B K5 IR (R TERY)
BH : 3XKITLEIED Chern-Simons £ & DAHHH#

HI : 10 H 10 H (k)17:30 — 18:30

ffl o BN OGN R (RAEREE)

BEH  AERERI . scl ORIV

HIF : 10 A 17 H (¢k) 17:00 — 18:00

Al ATEY R X (ALK BOEREHAI R 2 2 —)

#H : Train track combinatorics and cluster algebras

HIFF : 10 A 24 H (2k)17:00 — 18:30

AW MK E IR (BILFEBERT)

#H : Index theory for quarter-plane Toeplitz operators via extended symbols
HI : 10 A 31 H (k)17:30 — 18:30

Al TE R EAC K (BEAKRY)
EH : FHFEIICOWT

HEE 11 A 7 H (K) 17:00 — 18:30
##fM : Florent Schaffhauser (X (Heidelberg University)

#H : Hodge numbers of moduli spaces of principal bundles on curves
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HEF -
ML HIER K (FEKRFE)
: B Lo O IEF7 A & &7 RORRR DR 2 # o ORFEE

AT
i H

HEF
A
H

HI -
AW

i H

HIE
AT -
: On the Euler class for flat S1-bundles, C o0 vs C w

i H

HEF
B

EH

HIR
A

i H

HEF -
A

i H

HEF
B
EH

HEF
AT
H -

HEF -
s ERIE R CRRERZERZEGEEERI AR

: On the rational cohomology of spin hyperelliptic mapping class groups

il
i H

HEE
: Paul Norbury IX (The University of Melbourne)

: Measures on the moduli space of curves and super volumes

At
H

11 A 14 H (X)17:00 - 18:30

11 A 21 H (X)17:30 — 18:30
S R I (A

Shadows, divides and hyperbolic volumes

11 A 28 H (k)17:00 — 18:30

Gwénaél Massuyeau (X (Université de Bourgogne)

: An analogue of the Johnson-Morita theory for the handlebody group

12 A 5 H (K)17:00 — 18:30
ey A7 K (AIfiREE)

12 A 12 H (K)17:00 — 18:30
Stavros Garoufalidis K (FA/7RHZKY)

: Multivariable knot polynomials from braided Hopf algebras with automorphisms

12 A 14 H (X)17:00 - 18:30
PHH #t R (CRIRRILR)

: Torus orbit closures in the flag variety

12 A 19 H (X)17:00 — 18:30
M FR2 K (REREREGRIERI AT SER)

: Topological quantum computing, tensor networks and operator algebras

2024 £ 1 H 9 H (X)17:00 — 18:30
=P iRk IR (RERFE RGP RIE AR
Stabilizer subgroups of Thompson’s group F in Thompson knot theory

2024 4E 1 H 16 H (%)17:00 — 18:00
BT IR R REGRERAIF SR
4 RTESRERICHDAF N ME DR LR Y % V' F v 7 P2knot

2024 £ 1 H 23 H (X)17:00 — 18:00

2024 4E 2 H 13 H (4K)17:00 — 18:30
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HEF
B
EH

HIEE
AT
: Laguerre *FHERICED { BBk & Wiener HIEDZETEIZDOWT

i H

HEF -
AW
s ER BRI O BT I8 Al

i H

HEF
DR B2 K RIERY)
: R IUER S E 22N B0 5 ATHRINER © AR E

AT
i H

HEF
AW
: BRI INEE D BER D 5 B o 1)

i H

HEF
Eie
s WA REOTRER I 2 A RVRITLE X

EH

HRf
A -
s ERIR LR T X B Plateau RE O BB AEAT

HEF -
D SRR K R REREERE SR
 GRIE A LR85 X — X DI

AT
i H

HEF
B
: TR Bt L R RE o0 1E RIE ¥ B fiE o B E# i D\ T

e

HI
A
T4 =TT = P HERGRIN G R WS RT R FREROBUEG I EEICOWT

i H

Lie 8 - RAGmE I —

5416 H (X)17:00 — 18:00
H&R Baf K (ZHLIERYE)
(K, a)-—fBAt Laguerre “FEFDOFED £

5 A 23 H (*k)17:00 — 18:00
FHi KB K GHEREREGEERATR AR

5 H 30 H (K)17:00 — 18:00
KE 7k K (RO RERZGRHIRRI DTSR

6 A6 H (K)17:30 - 18:30

6 A 13 H (X)17:00 — 18:00
KE 5 K (BEREREGEBIERETR R

Biemre s —

4 A 25 H (2k)16:30 - 18:00
RIR BF K RERER BRI TR TTER)

5 H 16 H (?K)16:30 — 18:00
THK HER IR (R RZERA ORI ETZER)

5 A 23 H (%4)16:30 - 18:00

6 A 6 H (X)16:30 - 18:00
I | 5538 K (F B ERIEITSERT)

6 A 27 H (X)16:30 — 18:00
I B K (—BREREGREE ER)
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HEF -
AN EESE K (FREAKFHREEIRE)
C 22 2 RITI BT B EIRE S R Cahn-Hilliard RIS 3 2 HOSMRIFER F — A12

AT
i H

HEF -
A
S a—I3y V=21 X AWM TEABROCUE r BRAREOBE

i H

HEF
) B R (BREAERSER)
EH

Eil

HEF
AW
WM HEROBUERREIZZER - #5 - (b 2R EEE

i H

HEF -
A

i H

Hf -
: Andreas Rathsfeld [k (Weierstrass Institute for Applied Analysis and Stochastics)

At
R H

HEF -

AT
i H

HEF

AT
i H

HI -
AW

i H

10 A 17 H (%)16:30 - 18:00

DWT

10 A 24 H (%)16:30 — 18:00
Hr —p K (RRERZEEREREE T v & —)

11 A 14 H (X)16:30 - 18:00

W DD NERE ZD T — X[EHKIC & 3 FHEICOWT

2024 4E 1 H 9 H (%)16:30 — 18:00
MR 52 K (RIRRFER AP EE TSR

2024 4£ 3 H 13 H (7K)16:30 — 17:30
David Sommer K (Weierstrass Institute for Applied Analysis and Stochastics)

: Approximating Langevin Monte Carlo with ResNet-like neural network architectures

2024 4E 3 H 13 H (*K)17:30 — 18:30

: Analysis of the Scattering Matrix Algorithm (RCWA) for Diffraction by Periodic

Surface Structures

N e

6 A6 H (X)17:00 - 18:30
: Erik Skibsted X (Aarhus University)

: Stationary completeness; the many-body short-range case

7H 11 H (?2K)16:00 — 17:30
: Julian Lo’pez-Gémez K (Complutense University of Madrid)

: Nodal solutions for a class of degenerate BVP’s

8 H 22 H (X)16:00 — 17:30
Daniel Parra [X (Universidad de Santiago de Chile)

: Towards a Levinson’s Theorem for Discrete Magnetic operators on tubes under finite

rank perturbations

HF
A
i H

L 11 H 14 H (X)16:15 - 17:15
: Arne Jensen X (Aalborg University)

: Resolvent expansions for magnetic Schrédinger operators
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o HEF:

AT
i H

o HFf:
: Nicola Mazzari [k (»8 R 7 K%¥)

: The conjugate uniformization in the semistable case

AT
H

o HIFf:
AW

i H

o HEF :
A

i H

o HIEF:
A

i H

o HIEF:
ST KR K (BRAEZERRSERR)
EH

Al

o HIEF:
AW

EH

o HFF:
BT

i H

o HEF:
A

i H

o HIEF:
A

i H

2024 4 3 A 12 H (X)16:15 — 17:15

: Arne Jensen X (Aalborg University)

: Resolvent expansions for magnetic Schrédinger operators

RHEFIOFVL

4 H 19 H (7K)17:00 - 18:00

4 A 26 H (7K)18:00 — 19:30
Dustin Clausen [X (Institut des Hautes Etudes Scientifiques)

: A Conjectural Reciprocity Law for Realizations of Motives

5 H 10 B (K)17:00 — 18:00
Guy Henniart & (»RVE 11 K%¥)

: Swan exponent of Galois representations and fonctoriality for classical groups over

p-adic fields

5 H 17 H (K)17:00 — 18:00
ek Bl IR CREILERS)

: Indecomposable higher Chow cycles on Kummer surfaces

5 A 31 H (K)17:00 — 18:00

Quadratic f-adic sheaf and its Heisenberg group

6 A 7 H (/K)17:00 - 18:00
AR B K (R RE)

Cp-EEIPPEREIRI 2 V- LEY 2 7 — RO ZEMDORITIT DOV T

6 A 21 [ (/) 17:00 - 18:00
Stefan Reppen K (Stockholm University)

: On moduli of principal bundles under non-connected reductive groups

6 H 28 H (7K)17:00 — 18:00
Rl MR K (R RE R EBE BRI SeR

: The integral models of the RSZ Shimura varieties

7 A 5 B (K)17:00 - 18:00
Thomas Geisser & (SZEKY)

: Duality for motivic cohomology over local fields and applications to class field theory.
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HEF -
: Wansu Kim K (KAIST /3 KERZRHTRRI A SR}

: On Igusa varieties

AT
i H

HEF

AT

HI -
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i H

HEF
A
HHORCNNEHREF -7 LERB AT aRER Y —

i H

HIEE
: Jinhyun Park X (KAIST)

: Accessing the big de Rham-Witt complex via algebraic cycles with a vanishing condi-

AT
 H

tion

HEF
REN KR K R TERY)
EH

Ed

HEF
AT -
H

tion

HEF
R -

e

HI -
AW

i H

HEF
A

i H

10 A 18 H (7K)17:00 — 18:00

10 A 25 H (7K)17:00 — 18:00

: Linus Hamann [X (Stanford University)
H

Geometric Eisenstein Series over the Fargues-Fontaine curve

11 A 1 H (K)17:00 — 18:00
Alex Youcis X (RERZERAGEIEREIF TR}

: Prismatic realization functor for Shimura varieties of abelian type

11 A 22 H (7K)17:00 — 18:00
Ly BEhfE G (FRORRE)

12 A 20 H (7K)17:00 — 18:00

2024 4E 1 H 10 H (7K)17:00 — 18:00

PR 1 DR DFRHEY A 70 & B BN R R 4 7

2024 4 1 H 24 H (/K)17:00 — 18:00
Yong Suk Moon K (BIMSA)

Accessing the big de Rham-Witt complex via algebraic cycles with a vanishing condi-

2024 46 2 A 21 H (K)17:00 — 18:00
Jens Niklas Eberhardt X (University of Bonn)

: K-motives and Local Langlands

ERZEREI -

4 A 18 H (K)16:45 - 18:15
LR B K (R RERAGEOER AR

: Representation theory of subregular W-algebras and principal W-superalgebras

5H 2 H (K)16:45 — 18:15
Ayoub Hafid [ (RERZFERZEGRER AR

: KK-theory, localization algebras, and approximation
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HIF : 5 H 9 H (K)16:45 - 18:15
AN . /AR 78 K (Univ. Rome, "Tor Vergata")

#H : Lattice Green functions (after Balaban/Dimock)

HIE : 5 H 16 H (X)16:45 — 18:15
At SN EfR K (RO KRR EEBEROE R AR 7R

#H : Group actions on bimodules and equivariant a-induction

HEE : 5 H 23 H (K)16:45 — 18:15
AAT - TR SRR IR CRBROKRY3E)

# H : Magnetic monopole and domain-wall fermion Dirac operator

HIF : 6 H 6 H (£)16:45 — 18:15
AW . Maria Stella Adamo & (BRERZERZGEEERI AR
#H : Wightman fields and their construction for a class of 2D CFTs

HIK : 6 A 13 H (X)16:45 — 18:15
AW ALK il I RECRZER B RPERI A SER))

#H : Around homogeneous spaces of complex semisimple quantum groups

HIi : 7 A 31 H (H)16:45 - 18:15
M : Roberto Longo K (B —<K%¥)
#H : Operator Algebras and Quantum Field Theory: introductory elements

HIF : 10 A 3 H (’K)16:45 — 18:15
F#AM : Alexander Ivanov [ (Imperial College London)
#H : The VOA origins of Majorana theory

HIFF . 10 A 17 H (2k)16:45 — 18:15

AN AR &K K (BEAF)

H : *-homomorphisms between groupoid C*-algebras

HEF : 11 A 7 H ()K)16:45 — 18:15

Al HA BN K (%K)

H : A quantum analogue of the special linear group and its proper cocycle
HI : 11 A 14 B (K)16:45 — 18:15

A ARl K (RECRZERZHRPERIAITER})

7 H : On the Scottish Book Problem 155 by Mazur and Sternbach
HIF : 11 A 21 H (’k)16:45 — 18:15

ffl . BE HA R (RERFERABRERETTLR)

7 H : Finite index quantum subgroups of DQGs

HIFF : 2024 46 1 A 16 H (%)16:45 — 18:15
AR Al RN IS R RSE R BOERL AT ZER

#H : Inclusions of simple C*-algebras arising from isometrically shift absorbing actions
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TS
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HEF
AT
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BHRYEFEEIF—

4 A6 H (A)16:50 - 18:35
A #ER KK (NTT)
BEE DE| (MEHRIES & NFHERES)

4H13H (K
A BERA G

16:50 — 18:35
NTT)

e

4 A 20 H (K)16:50 - 18:35
A BERH X (NTT)

4 A 27 H (K)16:50 — 18:35
A #EH I (NTT)
WS PR DB 1T (—77 1A MEBa%. BERIELEL 5ElT v X nBER )

5 A 11 H (K)16:50 - 18:35
FA B I (NTT)

: SLEBENTS & PSS O R e MESR L AL

5 A 18 A (K)16:50 — 18:35
FA HE K (NTT)

5 H 25 H (K)16:50 — 18:35
A HEHH K (NTT)

6 A 8 H (K)16:50 — 18:35
FiA B I (NTT)

6 H 15 H (K)16:50 — 18:35
FA HE K (NTT)

6 A 22 H (K)16:50 - 18:35
WA #E K (NTT)

6 A 29 H (K)16:50 — 18:35
FiA HE I (NTT)
¥ 1 R
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HEF : 7 A 6 H (K)16:50 — 18:35
AT MR HER K (NTT)
EH:Bs e btan

HIEF - 7 A 13 H (K)16:50 — 18:35
AT - A BER KK (NTT)
EH  ERERRNE S b BB S

HI : 10 A 5 H (/K)16:50 — 18:35
FAW - REA FERH KK (NTT)
MEH  EerTuvyrsFz—r

HIF : 10 A 19 H (K)16:50 — 18:35
AT = e K (RREH)
EH RIS © AR S

HIEE : 11 A 2 H (K)16:50 - 18:35
AR A2 ORERR IS (SZBOKY?)
EH  MTREDOKRME 7 VD) X6 DI

HIE : 11 H 9 H (K)16:50 — 18:35
AT mE we K (RREE)
EH : FEEGREE OR0E

HEE : 11 A 16 H (K)16:50 — 18:35

AT - L S R (RAERE)

AH - ER®R T —NVERK L OFES Z 7 [EfE, Bruhat-Tits V7 14 > 7
B X U Property (T)

HEF : 12 A 7 H (K)16:50 — 18:35
AT - PR B I (NTT)
#H - RPN e 7S L#pik e 2 0)5H

HIE : 12 A 14 H (/X)16:50 — 18:35
AR EH - K (NTT)
EH : BRURG S BN — RS

HIEF - 12 A 21 H (K)16:50 — 18:35
HAT < L)1 EE K (NTT)
EH . EFEfRE LS

HIE : 2024 451 A 11 H (K)16:50 — 18:35
FAT - $5K ZR K (NTT)
HH : BFEtE B FHRDETEDOED

HIF : 2024 4 1 A 25 H (/K)16:50 — 18:35
AAT R A K (NTT)
HEHE : BRD MR TR ORET & il
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BTFarv¥a—XkeZzoISHDOBEK
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HEF -
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HEF -
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i H

HEE
: Michal Lasica X (The Polish Academy of Sciences)

: Bounds on the gradient of minimizers in variational denoising

At
H

HEF
AT -
H

HF
B

i H

to a

HI
A

i H

HEF
AW

i H

2024 % 2 H 8 H (K)16:50 — 18:35

SRR E S —

4 A6 H (K)16:00 - 17:30

: Van Tien Nguyen (X (National Taiwan University)

: Blowup solutions to the Keller-Segel system

5 H 18 H (K)16:00 — 17:30
Junha Kim X (Korea Institute for Advanced Study)

: On the wellposedness of generalized SQG equation in a half-plane

6 A 22 H (K)16:00 — 17:30
Jiwoong Jang KK (University of Wisconsin Madison)
Convergence rate of periodic homogenization of forced mean curvature flow of graphs

in the laminar setting

98 7 H (K)16:00 — 17:30
Samuel Mercer K (Delft University of Technology)

: Uniform Convergence of Gradient Flows on a Stack of Banach Spaces

9 A 14 H (K)16:00 - 17:30

11 A 30 H (/K)16:00 — 17:30
Philippe G. LeFloch K (Sorbonne University and CNRS)

Einstein spacetimes: dispersion, localization, collapse, and bouncing

2024 4£ 1 H 30 H (K)16:30 — 17:30
Danielle Hilhorst [X (CNRS / Université de Paris-Saclay)

: Convergence of solutions of a one-phase Stefan problem with Neumann boundary data

self-similar profile.

2024 4 2 H 5 H (H)16:00 — 17:30
Reinhard Farwig FX (Technische Universitidt Darmstadt)

: Viscous Flow in Domains with Moving Boundaries - From Bounded

to Unbounded Domains

2024 4E 3 B 21 H (H)16:00 — 17:30
Mostafa Fazly X (University of Texas at San Antonio)

: Symmetry Results for Nonlinear PDEs
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: BEAR q BRI ER D Euler BURE iR & % r RS f7
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o HIEE:
: Joshua Capel X (University of New South Wales)

: Classical structure theory for second-order semi-degenerate super-integrable systems

il
i H

o HIEF:
B
s

o HIFf:
B

i H

o HEF:

A
i H

RRERATESREI -

4 A 24 H (H)13:00 — 14:30

12 A 15 H (£)13:00 — 14:30
Laszlo Feher X (University of Szeged, Hungary)

: Bi-Hamiltonian structures of integrable many-body models from Poisson reduction

HMBHEET) eI —

6 H 8 H (/K)18:15 — 19:15
Andy Hone [X (University of Kent)

: Deformations of Zamolodchikov periodicity, discrete integrability and the Laurent

property

7H 13 B (K)17:30 - 18:30
Galina Filipuk X (University of Warsaw)

: On the Painlevé XXV - Ermakov equation

8 A 30 H (7k)16:30 — 17:30

RRBHEARBEI -

4 A 21 H (£)13:00 — 14:30
bR R REKRY)

Categorifications of deformed Cartan matrices

4 A 28 H (£)13:00 — 14:30
KA K (CRBRE)

: Full exceptional collections associated with Bridgeland stability conditions

5 H 16 H (K)15:00 — 16:30

: Antoine de Saint Germain X (University of Hong Kong)

: Cluster-additive functions and frieze patterns with coefficients

295



HE -7 A 7 H (£)15:00 — 16:30
AT R FHAN K (FERS: - sECRER R - KRR AT
BH : 7 AN—KRID = X7 ¥V ZAMEEANDIGH: XEIHEC X 25 & o

HEF: 7 H 14 H (5)10:30 — 12:00
F#AM : Michael Wemyss K (University of Glasgow)

#H : Local Forms of Noncommutative Functions and Applications

HIF : 8 A 24 H (/K)10:30 — 12:00
AN - B BRI (REURY)
#H : TF equivalence on the real Grothendieck group

HIK : 10 H 12 H (/K)10:30 — 12:00
AT - A & IS (BIPERY)

#H : g-deformed rational numbers, Farey sum and a 2-Calabi-Yau category of Ay quiver

FIE 12 A 14 H (K)10:30 - 12:00
##HM : Xiaofa Chen (X (University of Science and Technology of China)
H : On exact dg categories

HIF : 12 A 26 H (/K)15:00 — 16:30

##HM : Tvan Losev K (Yale University)

A H : t-structures on the equivariant derived category of the Steinberg scheme

HIR : 202441 H 11 H (K)10:30 — 12:00

AAM - RH B IS (RUECRSEBBRETITSERT) @ H : &+ Grothendieck i & Z 0 & IR EMEE
oW T

HEF : 2024 4£ 3 A 14 H (K)10:30 — 12:00

AW W R K (REERE)

#H : Lattices of torsion classes in representation theory of finite groups

mHEETEI S —

HI : 8 A 21 H (H)10:00 — 11:30
#ff : Xiaomeng Xu [k (BICMR, China) 10:00-11:30
7 H : Stokes matrices of confluent hypergeometric systems and the isomonodromy

deformation equations

HIFF . 8 A 21 H (H)14:00 — 15:30
AT : Xiaomeng Xu K (BICMR, China)
#H : ’Stokes matrices of quantum confluent hypergeometric systems and the

representation of quantum groups

HI : 8 A 21 H (H)16:00 - 17:30
AT : Xiaomeng Xu K (BICMR, China)
#H : The WKB approximation of (quantum) confluent hypergeometric systems, Cauchy
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interlacing inequality and crystal basis
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HIEE
: Dror Bar-Natan [X (University of Toronto))

E il
i H

HEF
AW

i H

10 A 31 H (4)10:30 — 11:30

: Benedetta Facciotti [k (University of Birmingham)

: The Wild Riemann-Hilbert Correspondence via Groupoid Representations

10 A 31 H (?X)13:30 — 14:30
Nikita Nikolaev I (University of Birmingham)

: The Wild Riemann-Hilbert Correspondence via Groupoid Representations

2024 41 A 24 H (7k)10:30 — 12:00
GergoNemes [ (BHHE L KY)

: On the Borel summability of formal solutions of certain higher-order linear ordinary

differential equations

BILFESEHS FJ-LMI €3+ —

4 A 10 H (7K)16:00 — 17:00
Séverin PHILIP X (5UERKRS: HORMEATRTZEAT, RIMS, Kyoto University)

: Galois outer representation and the problem of Oda

4 A 24 H (7K)15:00 - 16:00
Laurent Di Menza X (Université de Reims Champagne-Ardenne, CNRS)

: Some aspects of Schréodinger models

8 A 8 H (X)14:00 — 15:00

: Cars, Interchanges, Traffic Counters, and some Pretty Darned Good Knot Invariantsa

8 A5 H (K)15:30 — 16:30
Dror Bar-Natan [X (University of Toronto)

: Shifted Partial Quadratics, their Pushwards, and Signature Invariants for Tanglesls
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8. SMsEFEEEDA—UI

Visitor List of the Fiscal Year 2023

B 5 LY RNCAE D & B R TR ED—EDY A M TH S.
Tk, BT (B YG, 2oEY), SERHEEHIROIETS 5. MEHME, F/H/
HOIEIZEFHHFNTH 55, 13 2023 FO & FIFAM 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 2023.

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 2023.

o Mariusz BIALECKI (Polish Academy of Sciences — Institute of Geophysics + R— 5 > K)
4/13-4/29

o Jakub Witaszek (Princeton University « 7 X U /1) 4/28-5/12

o Arne Jensen (Aalborg University + 7> ~%—2) 5/10-5/26

« Junha Kim (Korea Institute for Advanced Study (KIAS) - #[%) 5/15-5/31

 Oleg Emanouilov (Colorado State Univ = 7 X U %) 5/25-6/12

o FErik Skibsted (Aarhus University * 7> ~<—72) 5/30-6/8

o C.T.McMullen (Harvard University «+ 7 X U }) 6/5-6/6

« Yong Hu (School of Mathematical Sciences, Shanghai Jiao Tong University « F[E) 6/5-6/16

o Wenliang Zhang (University of Illinois at Chicago *+ 7 XV #) 6/5-6/16

o Jiwoong Jang (University of Wisconsin-Madison « 7 X U 1) 6/20-6/23

o filfE KK (Max Planck Institute for Mathematics « KA ) 6/27-7/12

o Ju-Feng Wu (University of Warwick « £ ¥V X) 7/16-7/22

o Roberto Longo (University of Rome, "Tor Vergata" « £ 21 7) 7/24-8/4

o Fabio Bernasconi (A A REFHTRRF T —F > XL« 21 X) 8/5-8/8

« Jialin Hong (Institute of Computational Mathematics and Scientific/Engineering Comput-
ing, Beijing + #1E) 8/5-8/19

 Xinyue Luo (Fudan University - &) 8/5-9/3

o Giorgio Gubbiotti (Universitd degliStudi di Milano + 4 2V 7) 8/6-8/18

 Oleg Emanouilov (Colorado State Univ = 7 X U %) 8/7-8/20

o P —3Z (North Carolina State University « 7 X V 71) 8/7-8/22

e Anton DZHAMAY (University of Northern Colorado + 7 XV 1) 8/8-8/26

e Yu Chen (Fudan University - H[E) 8/12-8/26

o Shuai Lu (Fudan Univ. - &) 8/13-8/26

 Jin Cheng (Fudan Univ. - H1[E) 8/16-9/15

o Gang Bao (Zhejiang University - H[E) 8/18-8/28

e Andy HONE (University of Kent + 4 ¥V X) 8/18-8/29

e Yury Kutoyants ()b - <> K*¥ - 75 X) 8/18-8/31

o Martin Eigel (Weierstrass Institute - KA ) 8/18-9/3

o JIEE FO4b (University Chicago + 7 X VU ) 8/18-9/18

o Andreas Rathsfeldfeld (Weierstrass Institute «+ FA ) 8/19-9/2
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Mathilde BADOUAL (Université Paris Cité + 7 5 > X) 8/20-8/26

David Sommer (University of Chicago «+ 7 XV %) 8/20-9/4

Michael McBreen (The Chinese University of Hong Kong Shatin,N.T., Hong Kong - H[H)
8/21-8/30

Jiang Yu (bR - HHE) 8/22-8/25

Christian Clason (Graz University + A —Z + 51 7) 8/22-8/28

Rod HALBURD (University College London *+ 4 ¥ U X) 8/28-8/31

Lucas Mann (University of Munster « F4 %) 9/1-9/5

Samuel Mercer (Delft University of Technology « + 2 > &) 9/4-9/8

hnig K (Max-Planck Instytut fur Mathematik - ¥ A >) 9/8-9/17

Michal Lasica (The Polish Academy of Sciences + R—Z > F) 9/11-9/15

Alexander Ivanov (Imperial College London * A ¥V X) 9/29-10/8

Arne Jensen (Aalborg University + 7> ~<—72) 11/4-11/21

Ilya Smirnov (Basque Center for Applied Mathematics « 2XA >) 11/20-12/15
Haidong Liu (Sun Yat-sen University - H1[#) 11/23-12/2

Maud Delattre (Inraeunité « 7 5 > R) 11/24-12/8

Stavros Garoufalidis (ISouthern University of Science and Technology - HE) 12/10-12/17
Xin Zhang (Tongji University « H[E) 12/14-12/21

Jinhyun Park (KAIST - %) 12/18-12/22

Yang SHI (Flinders University + A —2X F 71 7)2024/1/4-1/10

Anton DZHAMAY (University of Northern Colorado + 7 X V) 77) 2024/1/4-1/14
Oleg Emanouilov (Colorado State University « 7 X U 71) 2024/1/4-1/15

Danielle Hilhorst (Universite Paris-Sacly + 7 5 > R) 2024/1/20-2/6

Mark Podolskij (Université du Luxembourg « V2t > 71 7) 2024/2 /4-2/10

Mark Podolskij (Université du Luxembourg « V2 ¥ > 71 7) 2024/2 /4-2/10
Mariusz BIALECKI (Polish Academy of Sciences *+ 'R— 7 > F) 2024/2/4-2024/2/23
Paul Norbury (University of Melbourne + A —2X F VU 7) 2024/2/12-2024/2/24
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K51

ABE Noriyuki (FR #217), 3
ADACHI Mitsuyoshi (Z3Z 7EB), 226
ADAMO Maria Stella (7 %€ <V 7 X7 v 7), 159
AIDA Shigeki (&H /%), 1
AOYAMA Temma (Fil Xf§), 247
ARAI Hayato (Fiff BAN), 227

ARALI Toshiyasu (¥ #Usf), 4

ASAI Sota (8 12K), 138

ASAKA Takeru (& Jf), 179
ASOU Kazuhiko (i f1Z), 114
ASUKE Taro (/28 KHER), 68
AWAZU Hikaru (534 %), 185

BABA Tomoya (/&35 &), 217
BANDO Katsuyuki (f3 72), 219

CHEN Weichung (F >4 Fav), 172
CHIBA Yohei (T3 ), 250
CHIBA Yuki (T3 &%), 171

ETO Tokuhiro (7L ##75), 187

FAN Linghu (Yt #J%), 240
FURUTA Mikio (#H #31), 45

GENRA Naoki (JtE Ef#), 170
GIGA Mi-Ho (f##3(%), 168

GIGA Yoshikazu (## %£—), 126
GOCHO Toru (5 ), 115
GONGYO Yoshinori (W3 i), 29
Guy Henniart, 134

HABIRO Kazuo (%% filk), 42

HAFID Ayoub (»~7 4 F 7a2—7), 237
HARAKO Shuichi (¥ 7—), 150
HASEGAWA Ryu (E#®/1I 37), 101
HAYASHI Shuhei (#f &), 102
HIKAWA Tatsuro (#8)1] 3#E8), 239
HIRACHI Kengo (FHb %), 44
HOSHINO Mao (2% HA), 242

HSU Penyuan (F A{#), 137

IKEGAWA Takashi (ith)I| F47]), 166
IMAI Koto (43 ##F), 187

IMAI Naoki (5H E$), 70
INOUE Daisuke (#_L Ki#ifi), 185
INOUE Takuya (L 5#), 228
ISHIGE Kazuhiro (G #54), 6
ISHII Shihoko (FHEMRTF), 123
ISHIKURA Hiroki (A& i), 228
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