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e M D AT E R 2 BEA U 72 (3 2 Fw X
[Chicago Univ. Press, 2022]), £ 3 &3 [J. Lie
Theory, 2022] TR NN 72 S #0975 B 22 [ O
TRLSEEG A, B 45 [J. Inst. Jussieu,
2023] T, SR, V) —REOMRIZET 5
RLAHEOVER, ARBEAEEE O BT, (% mAR O
GEMOMOBRMEZFERL, GEHLZ. 51
F VY ARBERAOIAE [J. Alg., 2023] TF
L7z,
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LR LHEE L 7= (([8)).

2 AL (EVERE ) AR 43 I B oD B G D B & A
% K'-admissibility @ 175 ([Ann. Math.,
1998] O FEEHD 1 D) A, HIFBEHEMET
HHILEYYTVIT 4y I EMOFIEEH
THlFHA % 5 2 7= [Kostant BRI C, 2021].
2.B.(EVERIEL G 2) D IKAI O EEE DS HIR - —kk
U725 T2 D DHFEGA: % ERKOT R I D <
A4 X" 2ENMELUTE X, Rz, H-distinguished
% G OREVESRE G AU CEREEEL S
2 3 O#l (H,G,G") % eI R4 OB 5 % B
UTH¥E L7z ([JLT, 2023] f).

2.C. (MG 3) AREELZZ S DHOMIC
XU fence & \WHMESEZEA L, HIKAIOEEE
M fence ZEALWHBEIZ—ETH D LS EH
ZAEHIU [1,4]. BN ZHRG EADISH2Z ZH L
o7 [2,4,8].

2.D. (ERWER —FHB0 7771y 788 X
PP NAE- R DIEORT & LT “Fua s 7«
v 7 &7 D&% E AL [Ann. Inst. Fourier,
2020], #&YV —~ v 22 O #ERCR FI R BLO 53 I
HNZ B 2HHART NI L% RO T T T4 v D
ZHCCHERL L, PE L7z [Adv. Math., 2021].
2.E. (W5 W FvE /e 2 0 REBIE) BEE O H
U WMo % BaE U 7= (SCHk [3, 12, 13, 14]).
3. FEMEE
FEHEOREDEF—T7THD ) —<UKFD
PRl 2 8 2 7= ARl | (2B BRI VT,
AR N OVHEROMEIZEEAIAA T, 72
Wi & LT, B O /EH O A 2 S 3E
fiid" % sharpness & WO BEEREEAL, EIRITLX
1327 ETREBRMRART N T L%
MR L 7z [Adv. Math.], X 512, Bz 2
KIWOEHRZRROMEEHE2 52, Thit LA
& U THEBRIROTRBLD D I A B G 2 92 L. AR
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WCOWTHH KL% L RMOGM X% E L 7= [6)].

For the past five years, since 2021, I have been
working on the following research topics.

1. Tempered homogeneous spaces

As a contribution to global analysis on homo-
geneous spaces beyond symmetric spaces, I col-
laborated with Y. Benoist on 4 papers [J. Euro.
Math. ’15]-[J. Inst. Jussieu, 2023], and es-
tablished a geometric criterion for tempered-
ness of the regular representation on L2(G/H).
A complete classification of nontempered re-
ductive homogeneous spaces G/H was accom-
plished, and further connections with other dis-
ciplines of mathematics were explored.
2. Restriction of representations: sym-
metry breaking operators

Branching problems concern the restriction of
irreducible representations to subgroups. I pro-
posed a general program in [Progr. Math., 2015]
to advance the theory of branching problems for
reductive groups.

2.A Regarding the discrete decomposability



of restricted representations, I proved— using
symplectic geometry—the converse of one of
the main theorems from my earlier microlocal
analysis work [Ann. Math., 1998] in [Kostant
Memorial, 2021].

2.B I formulated and proved criteria for finite
multiplicity and bounded multiplicity property
in the restriction of “small” infinite-dimensional
representations to reductive subgroups in [Adv.
Math. 2021, JLT2023].
tablished a classification of triples H C G D

In particular, T es-

G’ such that every irreducible H-distinguished
representation of G has bounded multiplicity
upon restriction to symmetric pair (G, G'),
2.C Joint with B. Speh, I classified symme-
try breaking operators (SBOs) of principal series
for a pair of Lorentz groups (Memoirs of AMS,
2015; Lect. Notes Math., 2018), providing the
first complete classification of SBOs. Moreover,
we introduced a notion of fence to analyze the
behavior of multiplicity under translation func-
tors [1, 2, 4, §].

2.D,E As a kind of “inverse” to symmetry
breaking, I introduced the concept of holo-
graphic transform in [Adv. Math. 2021] and
further developed it in a joint paper with
Pevzner ([Ann. Inst. Fourier 2020]). We also
developed the theory of generating opera-
tors for SBOs in [3, 12, 13, 14].

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

Building on my long-standing interest in dis-
continuous groups beyond the Riemannian
case, I initiated the study of global analysis on
locally non-Riemannian symmetric spaces with
F. Kassel in [Adv. Math| and proved the exis-
tence of “stable spectrum” under small defor-
mations of discontinuous groups. Furthermore,
building on the structure theorem of three al-
gebras of invariant differential operators, es-
tablished a spectral theory on standard quo-
tients T\G/H in [Book 2025]. Moreover, to-
gether with Kannaka, I advanced deformation

theory of discontinuous groups, with emphasis

on Zariski-dense deformation [6, 10].
B. FE#Ew X
(FmCIE 2025 FELARED & D 2GS 5. 2024 4F

DAATDFSCIE, # %KD Annual Report O &4EE
IZECHE. )

1. T. Kobayashi, Stability of branching mul-
tiplicities for orthogonal Gelfand pairs.
Preprint. 50 pages, 2026.

2. T. Kobayashi, Stability of Multiplicities in
Symmetry Breaking: The sl, Case, to ap-
pear. 30 pages, 2026.

3. T. Kobayashi and M. Pevzner,
Rankin—Cohen  brackets in  Repre-
sentation Theory, preprint. 39 pages.
arXiv.org/abs/2601.15750

4. M. Harris, T. Kobayashi, and B.
Speh, Translation functors, branch-

ing problems, and applications to the
restriction of coherent cohomology of
Shimura varieties,
arXiv.org/abs/2509.17007

5. T. Kobayashi, Preface. In: Mikio Sato Col-

lected Papers. Volumes I-111, Springer Na-

preprint. 100 pages.

ture. in Press.

6. K. Kannaka and T. Kobayashi, Zariski-
dense deformations of standard discontin-
uous groups for pseudo-Riemannian homo-
geneous spaces, Preprint. 107 pages. arXiv:
2507.03476.

7. T. Kobayashi, Proper actions and rep-
resentation theory. In: Representations
and Characters: Revisiting the Works of
Harish-Chandra and André Weil, World
Scientific, Lecture Note Series 45, Institute
for Mathematical Sciences, National Uni-
versity of Singapore. pp. 285-343 (2026),
Available also at arXiv: 2506.15616.

8. T. Kobayashi and B. Speh, How does the
restriction of representations change under
translations?: A story for the general linear
groups and the unitary groups, preprint.
50 pages. arXiv: 2502.08479. To appear in
Proc. Indian Acad. Sci. Math. Sci. a com-



10.

11.

12.

13.

14.

memorative volume for Harish-Chandra.
T. Kobayashi, Harish-Chandra’s admissi-
bility theorem and beyond, preprint. 33
pages. arXiv: 2412.20387. To appear in
Proc. Indian Acad. Sci. Math. Sci. a com-
memorative volume for Harish-Chandra.
K. Kannaka and T. Kobayashi. Defor-
mations of standard locally homogeneous
space. Proc. Japan Acad. Ser. A. Math.
Sci., 102(2), pp. 7-12, 2026.

T. Kobayashi.
spaces. In A. Sasaki and K. Arashi, editors,

Tempered homogeneous

Proceedings of the Symposium on Repre-
sentation Theory 2025, pages 1-38, 2025.
T. Kobayashi and M. Pevzner. A gen-
Rankin—Cohen
brackets. Journal of Functional Analysis,
289(4):110944, 2025. 22 pages.

T. Kobayashi and M. Pevzner. A short

proof for Rankin—Cohen brackets and gen-

erating operator for

erating operators. In V. Dobrev, editor, Lie
Theory and Its Applications in Physics.
LT 2023, 473 of Springer Proceedings
in Mathematics & Statistics, pages 3-15.
Springer, 2025.
T. Kobayashi,

symmetry breaking-from discrete to con-

Generating operators of

tinuous, Indagationes Mathematicae, 36,
(2025), pp. 631-643.

. T. Kobayashi, Stability region of branching

multiplicities, Preprint, 2026.
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F. Kassel and T. Kobayashi.
Analysis on Standard Locally Homoge-

Spectral

neous Spaces, Lecture Notes in Math-
2367, xi+116 pages. 2025.
Springer. https://doi.org/10.1007/978-
981-96-1957-3

MOz>T 5 Wanea,
ISBN

ematics,

AW EE, 2024 4. 278 pages.
9784000058896
(# %) Mikio Sato Collected Papers. Vol-

umes [-II1, Editor in Chief, Springer Na-

ture. In Press.
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1. (ERREEROARLER) (LA 55 1.C 1

AHH A A MV, NERMEZIZR RS0, K&
BT =X ELTREP->TWVWEDOT 1 D
IZE&®5. ) 1.A. On a Numerical In-
variant Associated with Finite-dimensional
Representations of Lie Algebras and Global
Geometry of Homogeneous Spaces. (open-
ing lecture). Workshop on Representa-
tion Theory and Geometry in Ryukoku.
Ryukoku University, Kyoto, Japan, 19-20
Feb 2026.
Associated with Finite-Dimensional Rep-
Workshop
on Representation Theory. Tottori, Japan,
10-12 Jan 2026. 1.C. A Numerical Invari-

ant Associated with Finite-Dimensional

1.B. A Numerical Invariant

resentations of Lie Algebras.

Representations of Lie Algebras. (open-
ing lecture) Frontiers of Lie Theory: Com-
putational Aspects and Applications (orga-
nized by Willem Adriaan De Graaf, Alessio
Marrani, Piotr Jastrzebski, Aleksy Tralle).

Bedlewo, Poland, 28 Sep—4 Oct 2025.

. (AP IHNZ B 1) B translation & fence D

BODEAN) (2.A 5 2.F FF#EEX A b
WV, WEBEAIZRZLDN, RELT—
RELUTIEHER->TWVWBEDT 1 DiITEL
® 5. ) 2.A. Symmetry Breaking under
Translation. (Opening Lecture).
sentation Theory XIX. Dubrovnik, Croa-
tia, 22-28 June 2025.
Breaking under Translation. Plenary Lec-
ture (Opening Lecture). XVI. Interna-

tional Workshop: Lie Theory and its Ap-

Repre-

2.B. Symmetry

plications in Physics. Varna, Bulgaria,
1622 June 2025. 2.C. Symmetry Break-
AIM-THP semi-
nar. Institut Henri Poincaré, France, 11
February 2025.

sentations of real reductive groups to re-

ing under Translations.

2.D. Restricting repre-

ductive subgroups, Séminaire Groupes Ré-



ductifs et Formes Automorphes, France,
17 March 2025. 2.E. Symmetry Break-
ing under Translations. AIM-IHP semi-
nar. Institut Henri Poincaré, France, 11
February 2025. 2.F. Symmetry Breaking
and Translation Functor. NCTS Workshop
on Representation Theory and Lie Groups.
Taiwan, 11-14 December 2024.
C(REGRED AT NV & R ROL R
Bidw & 272 5 MEGEEH) (3.A & 3.B &
WA MPVIERERRDZD, KERT—F
ELTREHENPSTWVWEDT 1 DIt
®» 5. ) 3.A. Non-commutative Harmonic
Analysis, Branching Problems, and Dis-
continuous Groups. The 7th Tunisian-
Japanese Conference: Geometric and Har-
monic Analysis on Homogeneous Spaces
and Applications in Honor of Professor
Toshiyuki Kobayashi. Monastir, Tunisia,
31 October—4 November 2023. 3.B. On
the Crossroads of Global Analysis and
Representation Theory. Geometry, Anal-
ysis, and Representation Theory of Lie
Groups. In Honour of Professor Toshiyuki
Kobayashi (organized by Y. Oshima, H.
Sekiguchi, T. Kubo, T. Okuda, Y. Tanaka,
and M. Kitagawa). The University of
Tokyo, 5—9 September 2022.

- O TR VE B 4 A 3R o BE R SR O PR GR)
(4.A4C. BNAERRLLN, K&k
T—XELTRENS>TVWEDT 1 DI
&b, ) 4.A. 29th Nordic Congress
of Mathematicians with EMS. Aalborg,
Denmark, 3-7 July 2023. 4.B. (Plenary
Lecture) International Workshop Lie The-
ory and Its Applications in Physics (LT-
15). Varna, Bulgaria, 19-25 June 2023.
4.C. Holographic Transform, 20 August,
2021, Workshop on "Actions of Reductive
Groups and Global Analysis (Online Tam-
bara), August 17-21, 2021.

(TR R & EEE MR - MUNRB &
ETF— 7 &9 5 RKEMN) (5.A & 5.B I
WEIZRLRSZN, 22T 120Fed

5. ) 5.A. “Visible actions” and “only
one” — Geometric structure that produces
multiplicity-free representations. B &K%
PN G LY SR T S i VAR (VK S Prea
#3# (The 30th Anniversary Ceremony of
the Foundation of the Graduate School of
Mathematical Sciences). The University of
Tokyo, 15 October 2022. 5.B. f/N&RE %
EF— 7 &5 KN Schrodinger model
of minimal representations and branching
problems. Minimal Representations and
Theta Correspondence: (Gordan Savin #(
FRB R S ESR). (online), The Er-
win Schrodinger International Institute for
Mathematics and Physics (ESI), 11-15
April 2022.

- (0 IS0 oD B B e & BERR I 0 R Mul-

tiplicities and discrete decomposability for
the restriction.) (6.A.-6.H. TIXi#i#H X 1
ML, WEIZERZDH, KEhT—<EL
TRHEP->TWEDOTIDICELD S, )
6.A. Remarks on Branching Laws for L2-
induced Representations—General Frame-
work. Workshop on “Actions of Reduc-
tive Groups and Global Analysis”. Tam-
bara Institute of Mathematical Sciences,
30 Aug 2025. 6.B. Restricting Represen-
tations of Real Reductive Groups to Re-
ductive Subgroups. Séminaire Groupes
Réductifs et Formes Automorphes. In-
stitut de Mathématiques de Jussieu-Paris
Rive Gauche, France, 17 March 2025.
6.C. Branching in Representation The-
ory.  Minicourses: branching problems
and symmetry-breaking. Institut Henri
Poincaré, France, 13-17 January 2025.
(three lectures). 6.D. Branching in Rep-
resentation Theory. Minicourses: branch-
ing problems and symmetry-breaking. In-
stitut Henri Poincaré, France, 13-17 Jan-
uary 2025. (three lectures). 6.E. Harish-
Chandra’s admissibility theorem and be-
yond. 18th Discussion Meeting in Har-

monic Analysis (In honour of centenary



year of Harish Chandra). IIT Guwahati,
India, 18-21 December 2023. 6.F. Harish-
Chandra’s admissibility theorem and be-
yond. Harish-Chandra Centenary Cel-
ebrations 2023: Conference on Harish-
Chandra. Harish-Chandra Research Insti-
tute (HRI) in Allahabad, India, 9-14 Octo-
ber 2023. 6.G. Representations and Char-
acters: Revisiting the Works of Harish-
Chandra and André Weil — A satel-
lite conference of the virtual ICM 2022
(organized by Hung Yean Loke, Tomasz
Przebinda, Angela Pasquale, and Binyong
Sun). the Institute for Mathematical Sci-
ences, National University of Singapore,
Singapore, 9 July 2022. 6.H. Bounded
multiplicity in the branching problems
of “small” infinite-dimensional representa-
tions, 5 October 2021. V —#in - X¥int
IF—= (FvTAY), HEKE

. (FEE 7 e - Al & REm: Proper Ac-
tions and Representation Theory.) (7.A.—
7.J. TIEFEHEZ A bV, ARIIE 21285
N, RERT—LLTRHEN>TVWEDT
1Dick&®5d. ) 7.A. Zariski dense sub-
groups with continuous parameters. Work-
shop on “Actions of Reductive Groups
and Global Analysis”. Tambara Institute
of Mathematical Sciences, 27 Aug 2025.
7.B. Local to Global in Non-Riemannian
Geometry, 7.C. Properness Criterion and
its Quantification, 7.D. Global Analysis
on Locally Symmetric Spaces Beyond the
Riemannian Case (7.B, 7.C, 7.D (% 2024
#£1H1H ~3 HIZ4T > 7= Global Anal-
ysis of Locally Symmetric Spaces with
Indefinite-metric & W5 7 — < ® 3 [0
@ 3 f5¢ 3% ¥ . Zariski Dense Subgroups,
Number Theory and Geometric Applica-
tions. ICTS, Bangalore, India, 1-12 Jan-
uary 2024.) 7.E. Properness criterion.
7.F. Discontinuous group, Weil’s local
rigidity, and deformation. 7.G. Tempered

Subgroups and tempered homogeneous

spaces. (7.E., 7.F., 7.G. |Z Represen-
tations and Characters: Revisiting the
Works of Harish-Chandra and André Weil
— A satellite conference of the virtual
ICM 2022 ® 4 E#E#EHD 5> 5D 3 D.
The Institute for Mathematical Sciences,
National University of Singapore, Singa-
pore, 1-15 July 2022. organized by Hung
Yean Loke, Tomasz Przebinda, Angela
Pasquale, and Binyong Sun). 7.H. Discon-
tinuous dual and properness criterion (25
April, 2022) 7.1. The Mackey analogy and
proper actions (2 May, 2022) (7.H., 7.1.
1% Proper Actions and Representation The-
ory. Mini-courses of Mini-lectures (Orga-
nizers: Pierre Clare, Nigel Higson and Bir-
git Speh) 281} 5 4 DDT—< DFEHD 2
D, AIM Research Community: Represen-
tation Theory & Noncommutative Geome-
try, online), 25 April-16 May 2022. 7.J. A
Program for Branching Problems in the
Representation Theory of Real Reductive
Groups: Classification Problem of Symme-
try Breaking Operators. Representation
Theory inspired by the Langlands Conjec-
tures, in connection with the AMS-AWM
Noether lecture by Birgit Speh. Denver,
USA, 17 January 2020.

. (B ZE M o i Tempered Homoge-

neous Spaces.) (8.A.-8.S. TIIFE X1 k
WV, WEIMEZ 2RI H, KERT—IL
LTIEHEN->TVWEDOTIDIZEEDS. )
8.A. Basic Questions in Group Theoretic
Analysis on Manifolds II, Analytic Rep-
resentation Theory in Tokyo. Ecole thé-
matique du CNRS ARTinTOKYO, Tokyo,
Japan, 4-8 Nov. 2025. 8.B. Tempered Ho-
mogeneous Spaces. Symposium on Rep-
resentation Theory 2025. IT Extension
Center, Kanagawa Institute of Technol-
ogy, Atsugi, Kanagawa, Japan, 24-26 Nov.
2025. 8.C. Structure of Tempered Homo-
geneous Spaces. III. Limit Algebras. Mini-

courses. Institut Henri Poincaré, France,



21 February 2025. (Day 3 of the three
lectures).  8.D. Structure of Tempered
Homogeneous Spaces. II. Combinatorics
Approach. Minicourses. Institut Henri
Poincaré, France, 19 February 2025. (Day
2 of the three lectures). 8.E. Structure
of Tempered Homogeneous Spaces. 1.
Dynamical Approach. Minicourses. In-
stitut Henri Poincaré, France, 17 Febru-
ary 2025. (Day 1 of the three lec-
tures). 8.F. Structure of Tempered Homo-
geneous Spaces. III. Limit Algebras. Mini-
courses. Institut Henri Poincaré, France,
21 February 2025. (Day 3 of the three
lectures). 8.G. Structure of Tempered
Homogeneous Spaces. II. Combinatorics
Approach. Minicourses. Institut Henri
Poincaré, France, 19 February 2025. (Day
2 of the three lectures). 8.H. Structure
of Tempered Homogeneous Spaces. 1.
Dynamical Approach. Minicourses. In-
stitut Henri Poincaré, France, 17 Febru-
ary 2025. (Day 1 of the three lectures).
8.1. Tempered homogeneous spaces and
tempered subgroups — Dynamical ap-
proach 8.J. Classification theory of non-
tempered G/H — Combinatorics of con-
vex polyhedra 8.K. Tempered homoge-
neous spaces — Interaction with topol-
ogy and geometry (8.I., 8.J., 8.K. &
Harish-Chandra’s Tempered Representa-
tions and Geometry. 18th Discussion Meet-
ing in Harmonic Analysis (In honour of
centenary year of Harish-Chandra): Work-
ishop. IIT Guwahati, India, 12-16 Decem-
ber 2023 IZ8B 1) % 4 BGEHEHDO > HD 3
) 8.L. Tempered subgroups & la Margulis
(9 May, 2022). 8.M. Tempered homoge-
neous spaces (16 May 2022) (8.L, 8.M &
Proper Actions and Representation The-
ory. Mini-courses of Mini-lectures (Orga-
nizers: Pierre Clare, Nigel Higson and Bir-
git Speh) (B2 4 #HEEHD S H 2 D,
AIM Research Community: Representa-

tion Theory & Noncommutative Geometry,
online), 25 April-16 May 2022. 8.N. Sym-
metry in Geometry and Analysis, In hon-
our of Professor Toshiyuki Kobayashi (or-
ganized by M. Pevzner and H. Sekiguchi).
Reims University, France, 6-10 June 2022.
8.0. MM IN 72 H 22 (Tempered Homo-
geneous Spaces). H AR E ¥ 2 4F 2 K U#
Mrig o B F il a e (BIRKE, A o4
V), 16 March 2021. 8.P. Limit Algebras
and Tempered Representations. (opening
lecture). RIMS Workshop: Lie Theory,
Representation Theory and Related Ar-
eas. (online), 10 August 2021. 8.Q. Limit
Algebras and Tempered Representations.
(plenary opening lecture). XIV. Interna-
tional Workshop: Lie Theory and Its Ap-
plications in Physics. Bulgaria (online),
20-26 June 2021. 8.R. Limit algebras and
tempered representation. Lie Groups and
Representation Theory Seminar. The Uni-
versity of Tokyo, 15 June 2021. 8.S. This
is What I do: Limit algebras and tempered
representations. Representation Theory
& Noncommutative Geometry. AIM Re-
search Community (online), 8 April 2021.

- (RFEZE] b D RIS - SERRSFE 22 R D —fiR

MW Regular Representations on Homoge-
neous Spaces.) (9.A.-9.L. TILF##E X 1 h
WV, NEIIEAIZRZZN, KEhT—<t
ULCTIHELR>TWARDTLIDIZEED . )
9.A. Basic Questions in Group-Theoretic
Analysis on Manifolds. I. Analytic Rep-
resentation Theory in Tokyo. Ecole thé-
matique du CNRS ARTinTOKYO, Tokyo,
Japan, 4-8 Nov 2025. 9.B. Basic Ques-
tions in Group-Theoretic Analysis on Man-
ifolds. Introductory school at CIRM (Mar-
seille): Methods in representation theory
and operator algebras. Marseille, France,
6-10 January 2025. 9.C. Basic Ques-
tions in Group-Theoretic Analysis on Man-
ifolds. Introductory school at CIRM (Mar-

seille): Methods in representation theory



10.

and operator algebras. Marseille, France,
6-10 January 2025. 9.D. Basic Ques-
tions in Group-Theoretic Analysis on Man-
ifolds. Colloquium at Hiroshima Univer-
sity. Hiroshima, Japan, 22 October 2024.
9.E. Overview of Branching Problems in
the Real Setting. Branching Problems
for Representations of Real, p-Adic and
Adelic Groups. the University of British
Columbia - Okanagan, Kelowna, Canada.
BIRS, 7-12 July 2024. 9.F. Is represen-
tation theory useful for global analysis on
a manifold? — Multiplicity: Approach
from PDEs, Harish-Chandra’s Tempered
Representations and Geometry IIT Guwa-
hati, India, 12-16 December 2023. (Harish-
Chandra A 100 F£2 L& L7z 4 D
HiriEEOH 1 HH) 9.G. Is representa-
tion theory useful for global analysis on
a manifold? — Multiplicity: Approach
from PDEs, 9.H. Tempered homogeneous
spaces and tempered subgroups — Dy-
namical approach, 9.I. Classification the-
ory of non-tempered G/H — Combina-
torics of convex polyhedra, 9.J. Tempered
homogeneous spaces — Interaction with
topology and geometry, (9.G, 9.H, 9.1,
9.J & Analysis on Homogeneous Spaces
2B 5 4 8] # #, Noncommuta-
tive Geometry and Analysis on Homoge-
neous Spaces. Williamsburg, USA, 16—
20 January 2023.) 9.K. Basic Questions
in Group-Theoretic Analysis on Manifolds.
MATH-IMS Joint Pure Mathematics Col-
loquium Series. The Chinese University of
Hong Kong, 25 November 2022. 9.L. A
Foundation of Group-theoretic Analysis on

Manifolds.

Dipartimento di Matematica, Universita di

Colloquium di dipartimento.

Roma “Tor Vergata” (online), 18 February
2021.

(Y -~ ANMERIZET L ART B
W REHT:  Global Geometry and Analysis
on Locally Symmetric Spaces—Beyond the

Riemannian Case.) (10.A.-10.H. Tl:#
WA ML, AERMEIZRLZLHN, K
ERT XL LTREDLP>TWHDTI
DIZE & ®H 5. ) 10.A. Spectral Analy-
sis on Locally Symmetric Spaces Beyond
the Riemannian Setting: Hidden Symme-
tries and Representation Theory. Sémi-
naire Orléans. Institut Denis Poisson, Or-
leans, France, 11 Sep 2025. Resched-
uled to 18 Sept due to the general strike.
10.B. Spectral Analysis on Standard Lo-
cally Homogeneous Spaces—Application of
Branching Problems arising from Proper
Actions. Workshop on “Actions of Reduc-
tive Groups and Global Analysis”. Tam-
bara Institute of Mathematical Sciences,
31 Aug 2025. 10.C. Hidden Symmetry
and Spectral Analysis on Locally Pseudo-
Riemannian Symmetry Spaces. Intertwin-
ing Operators and Geometry during the
thematic trimester Representation Theory
and Noncommutative Geometry. Insti-
tut Henri Poincaré, France, 20-24 Jan-
uary 2025. 10.D. Hidden Symmetry
and Spectral Analysis on Locally Pseudo-
Riemannian Symmetry Spaces. Intertwin-
ing Operators and Geometry during the
thematic trimester Representation Theory
and Noncommutative Geometry. Insti-
tut Henri Poincaré, France, 20-24 Jan-
uary 2025. 10.E. Branching Problems
and Global Analysis of Locally Symmet-
ric Spaces with Indefinite-Metric. Seminar
at University of Trento. Trento, Italy, 19
September 2024. 10.F. Branching Prob-
lems and Global Analysis of Locally Sym-
metric Spaces with Indefinite-Metric. In-
ternational Congress of Basic Science. Bei-
jing, China, 25 July 2024. 10.G. Global
Analysis of Locally Symmetric Spaces with
Indefinite-metric.  Colloquium, National
University of Singapore. (online), 13 Au-
gust 2021. 10.H. Sound of an anti-de Sit-

ter manifold. (opening lecture). Inaugu-



ral Day of the French-Kazakhstan school

of Mathematics. (online), 25 June 2021.
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1. BOEEREMEGER T (OCRHE) (B silsapt 1,2
FHE, 2025 EE A AKX — WH): T
IV IHEE, MRS, Taylor BB, (W4,
Lagrange D AREFLIEL, Tl & BEE, o H
FERDWIA, LEBEBORD ZiHFE L .

| SRR A% VITT/ 8612 XH (508 A
P - 4 EAGEREFE, 2025 FE A AR
K —, XPH): TR, ERELRIKE
KO DEWRHIZBE S B BEREY 72 S I & B
U, Z D&, MR 5 sy 578 N 0 5 5l
MM U7Z. 512, 2 DOEZERY b
R ZBEG & U TR 220 PR 7
FCAENEHZE OO — Gz EH Lz, Z
Noz@édsEca=x) REDITHIER
DO EEE) D% % Poisson 2% Knapp—
Stein EFHFRIZDWTRERH L 72, mfkic, 2
— X VREE AW REGERERANORH L
U T, Margulis {Z & % measurably proper
actions DG & Z O % B U 72.

(77 v ATOEKG#ERE 1 MO E
F#ZDOME) Branching in Representation
Theory. Minicourses: branching problems
and symmetry-breaking. Institut Henri
Poincaré, France, January 2025.
The concept of symmetries naturally arises
in various areas of mathematics and sci-
ence, including geometry, number theory,
differential equations, and quantum me-
chanics. The more symmetries an object
possesses, the better we can understand it
through group-theoretic approaches.
Branching problems investigate how large
symmetries break down into smaller ones,
such as fusion rules, using mathematical
formulations based on the language of rep-
resentations and their restrictions. These
problems have been studied for over 80
years. In recent years, there has been a
surge of research focused on the restric-

tion of continuous symmetries in infinite-

dimensional cases, leading to the develop-
ment of new geometric and analytic meth-
ods.

I provided an introduction to the branch-
ing problems of infinite-dimensional repre-
sentations of real reductive groups, such as
GL(n,R), using plenty of elementary ex-
amples to make the basic concepts and key

ideas more accessible.

(T IV ATOMEEE 2 ¢ RN E O

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

The lectures introduce recent theories of
tempered spaces, and I plan to provide an
overview of these topics, using plenty of el-
ementary examples to make the basic con-
cepts and key ideas more accessible.

1. T will review basic concepts such as tem-
pered unitary representations of real re-
ductive groups, like GL(n,R), as well as
“tempered” spaces and “tempered sub-
groups” . I will begin with some geomet-
ric observations of group actions, includ-
ing the properness criterion for reductive
homogeneous spaces. Subsequently, I will
introduce a “quantification” of proper
actions and incorporate a dynamical ap-
proach into analytic representation theory,
including the temperedness criterion for
homogeneous spaces, which was developed
recently by Y. Benoist and the speaker,
drawing on the Cowling-Haagerup-Howe
theory and other related ideas.

2. The criterion for tempered spaces, ex-
plained in the first lecture, is computable.
In this lecture, I will explain how this
criterion leads to the classification the-
ory of non-tempered reductive homoge-
neous spaces by breaking it down into sev-
eral steps. The technical methods used
in the second lecture differ from the dy-
namical approach presented in the first lec-

ture. Our approach relies on elementary



results from finite-dimensional representa-
tions and some combinatorics of convex
polyhedral cones.

3. Recently, surprising and intriguing con-
nections have been observed between the
concept of “tempered spaces for unitary
representations” and various other areas of
mathematics. In this lecture, we will ex-
plore different aspects of tempered spaces
from the perspectives of topology and ge-
ometry, including limit algebras (collapsing
Lie algebras) and geometric quantization.

CBUEEEZE XA (BUERE 4 R, 2025 RS
TAZLZ—, W) 2 2DTF A, Wells
#, Differential Analysis on Complex Man-
ifolds (GTM), # &, Duistermaat-Kolk
%, Lie Groups (Universitext), Springer Z
B3I F—%{To7z.

- BURKREHGESE (AR 4 A, 2025 FEE A
EAAZ—, 3tH): 2 20T F AN, Wells
%, Differential Analysis on Complex Man-
ifolds (GTM), # &, Duistermaat-Kolk
#, Lie Groups (Universitext), Springer {Z
LB IF—%{To7.

L BUEEESE XB (BB AR ) DN R O £
Fl, (PR 4 H4E), 20255 H T
H.

E. &1 - fLiRx
1. (FEL) BlJIEES (HIKAWA Tatsuro): On

the (k,a)-generalized Fourier transform
and the minimal representation of the con-
formal group, (FIGR: (k,a) —f%{t Fourier
28 & IR BB O RUNRELIZ DWW T), 2026
3 H.

F. XHMfF5Ey — € A
1. A AL B % L

FJ-LMI (French-
Japanese Laboratory of Mathematics and
its Interactions), H AMI#LL{E (co-director)
(2023 4£9 H 1 H-).

. Kavli IPMU (09 5 s #E BE h), b &)
P gE B O (2009.8-2011.5); F AL 5E
B (Principal Investigator) ff{f (2011.6—
2022.3); & B LRI A GHE (2022.4-);

=7 7 v —HHE (2025.4-).

[y —FILDITT 1 X—]

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

EZE

19.

. Editor,

Editor in Chief, Japanese Journal of Math-
ematics (H A # % 2, Springer-Nature)
(2006-)

Re-
search Notices (Oxford K% HikK) (2002
2021)

Editor in Chief, Takagi Booklet, vol. 1-22
(HABH#2) (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 Sciences,
The University of Tokyo (2007 )

Editor,
(2010-)
Editor, Representation Theory (7 A U 7%
F4%) (2015-2019)

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

Editor, Tunisian Journal of Mathematics
(2017-)

Editor, Special Issue in commemoration

International Mathematics

Kyoto Journal of Mathematics

of Professor Kunihiko Kodaira’s centennial
birthday (J. Math. Sciences, The Univer-
sity of Tokyo).

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

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

SeSz R, THESZFERE BUAERR (2 18 &),
TILS735EE BUF DRy (2 14 & + 1% 1),
THA7EERE BFOE (240 &FE)) D3
) — XfmEEE

WEZA, TBFOBE i, e, 7l , B X OHH
T¥FDOBIE x4, e+ 7l , (with FEEH,
WEHFERZ), FREAKFLRE 2016; 2025.
MRFDEAR Y

ICM2022 125 1 2 ffFiH & B & O Ple-



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

nary lecturers O#ZIZEAT 2EBEEZEERD
#E (Chair, Lie Theory and its generaliza-
tions, ICM2022), 2019-2022.

EBRE (Shaw Prize) DRZEZH%: Com-
mittee of Shaw Prize, 2020-2021, E 4.
¥ (Shaw Prize) D EZ A A:
mittee of Shaw Prize, 2019 & & U 2020,
ESp4
HERBFEEORERZER:
tee (International Prize, ¥U##iM) 2018,
ESp4

ICM2030 485 $A8FE R (2025-).
EWNOEFDE () OREZBL (anony-
mous, various years).

HUHR R 2 S gt A AF S5 B ZE B (2015
2017; 2017-2019).

AR ZE AT TS M EE (2007
2009; 2009-2011; 2015-2017; 2017-2019;
2021-2023; 2025-).
BEEMREEDOREZA: HA (JSPS), K
(NSF-AMS), EU, K1Y, Vo> TNV,
HraE N JRIEFIE - & (various years).
OIST (Ml H Al K ¥ KFWE) OBFES
PPz X3 5 EBE Advisory Board Member
(2021-2023).

FOR KPR AR 2RI HEE (2026-).

Com-

Prize Commit-

[EEHIRELD A — AT A P =72 Y]

30.

31.

32.

33.

34.

A= F AV —, HALBUAEEER A : i
R BLGwA 2 — )/ CNRS Thematic School
in Tokyo Analytic Representation Theory.
November 4-8, 2025.

Scientific Committee, “Representation
Theory and Non Commutative Geometry”
at IHP 2025, Paris, France.

=>4 ¥ —, Summer School on Rep-
resentation theory, V —#EDHEVEH & KIkfig
BT 223+ —, EREREEEIF—D
A, 27-31 August 2025.

F = F A —, BALECR BRI AT B R A
23aY 777 v A (Opening Conference of
French-Japanese Laboratory of Mathemat-
ics and its Interactions), April 4-5, 2024
(with M. Pevzner).

A —HF 4 ¥ —, Periods and Branching

35.

36.

37.

38.

39.

40.

41.

42.

Problems for Representations of Real, p-
adic and Adelic Groups, BIRS Conference,
Canada, July 2024 (with M. Pevzner, B.
Speh).

F—HF 4 ¥ —, Summer School on Repre-
sentation Theory, V —BEDORERH & KIkfiR
FrizBad 5+ 34—, (Virtual EFEEEE I
F =T R), 19-23 August 2024.

A —HF 4 ¥—, Summer School on Repre-
sentation Theory, V —BEDOBAEMH & KIkfiR
MrizBid 2+ I ) —, (virtual EFEEEE I
F =T R), August 19-23, 2023 (X F
1 ).

A —HF 4 ¥—, Summer School on Repre-
sentation Theory, V) —#EDHENEH & KIgifiF
MricBid 5+ ) —, (virtual EFEEEE I
F—nw ), August 17-21, 2022 (4> 5
1.

F—HF 4 ¥—, Summer School on Repre-
sentation Theory, V —BEDORIERH & KIkfiR
MrizBd 21 IF—, (virtual EFEEEE I
F =T A), August 17-21, 2021(F > 51
V).

F—HF 4 ¥ —, Integral Geometry, Rep-
resentation Theory and Complex Analysis,
Kavli Institute for the Physics and Math-
ematics of the Universe, 27-28 January
2020.

A—HFAHF— @GRV I Fv—, AlEE
&, A—AF A Y= 1 -5 24 [ (cur-
rently with Y. Kawahigashi, T. Kumagai,
H. Nakajima, K. Ono and T. Saito).
F—=HFa¥— ) —Fim- KRBt 3
F— (2007-present HA; 20032007 RIMS;
1987-2001 B K)

A= FA Y —, BB EEN, FJ-LMI
ap v A, 2023.10- (with M. Pevzner).

(7% ) —F]

43.

44.

TG A7 K H R 5F 2R D K31, At 25,
2023 4£ 11 A 8 H.

(4 > & ¥ 2 —) Interview of Toshiyuki
Kobayashi by Chee Whye Chin, IM-
PRINTS, 2024, Newsletter of the Institute

of Mathematical Sciences, Natural Univer-
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sity of Singapore, pp. 19-29.
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e
W. M. Goldman et al, The Mathemati-
cal Work of Toshiyuki Kobayashi, Sym-
metry in Geometry and Analysis, Volume
1, Progress in Mathematics 357 (2025),
Springer-Nature, pages 1-102.

. Doctorat Honoris Causa (University of

Reims), 2022, France.

HASCE 2 MR (2019) DECEOBIUE i, e,
) RERFEHIRE, (RIS, MEREFEZK
& DILFEZE).

MY —
BEO RS & KBFI AT 5 E#Y (Contri-
bution to Structure Theory and Represen-
tation Theory of Reductive Lie groups).
(Medal with Purple Rib-
bon)(2014) [HEEMFZE] .

OS] RS R B
5%, Victor Pérez-Valdés, (2024 43 A,
BIv),

FURKRF AR G s B T 28N, Hd—
BE (2021 4F 3 H, #1% - &FE),

H. ooy z—

1.

Michael Pevzner (University of Reims,
2023,

Japanese Laboratory of Mathematics and

France),  September French-
its Interactions, director.

Fanny, Kassel (IHES) Giving an invited
lecture at the Takagi Lecture. SRV &7 F
¥ — 2B W THEAFHE “Discrete Subgroups
of Lie Groups and Proper Actions”(Y) —7#
DEEBCTR M & B A RIEA) 2475 (2025,
November).

Sourav Ghosh (Ashoka University) Anosov
B % FH O 72 BEBORE D 28 MR T 3R D T 28 & 4T
9. ¥ 7z Proper actions on group mani-
folds @7 — < CH#HH %17 o 7. (2025, Oc-
tober).

. Jonathan Ditlevsen, October 2024-2026.

He is a postdoc scholar working on sym-
metry breaking.

Paolo Ciatti (Padova University, Italy),

11

(2025, June). He gave a lecture on “Spec-
tral estimates on the Heisenberg group”
in the FJ-LMI colloquium; Valentina
Casarino (Universita degli Studi di Padova,
Ttaly), (2025, June).

on “Variational inequalities in a nonsym-

She gave a lecture

metric Gaussian framework” in the FJ-LMI

colloquium.
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