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A, WHZEREE

2023 FEDOERE - BERHR & 2024 FE O
FRHROEFH THIFREENIRE SN D DR -
7223, 2020-2024 @ 5 FEEICBVTIE, FIMUT
D 3 F—<TH 1,000 R— DX EE LT,
1. EEmEEZEM

V—# G MER T %220 X o LT, 1ERIRE
L3(X) BVWOBEIMICAE S D & S RS E HE
L7 (Y. Benoist &#[A]) [J. Euro. Math. 2015].
%9, NEROFEEACT, ERERSEZEM X
L*(X) OfTHIEED LP §Hiz 52, Xz, —ik
O X LT, #EMZ b OMELZERISH LW
FEFZEAL, 2=&VRBEROFEZERAL
THEH AN D RATHHE L 2 MESL L7 (B8 2 f
[Chicago Univ. Press, 2022]), % 3 #3 [J. Lie
Theory, 2022] “CIFRRIENN7e SERHHE S HE 22 M D
TREPEEEZ, %6 45 [J. inst. Jussieu,
2023] TIX, EMMEL WS BHNREE, V-
PRI DMIR B3 2 MAHAMEE, REEFHLE D
MR, M2 ER DM EEERATEE O o [FE
MEFAL, GEHLZ. X517 ¥ Y AVHEREO
JoH% [J. Alg., 2023] T# L7z,

2. NIERNIERR DB & HiER—E

ffify V) —REDMERIOTRILD 77 HI 2B L T,
EVEREER D & E RAVEERICIRIL S ® 2 T r S
LR LT (]8]).

2.ALCETERY B GR) BERLAY I O BER D B & x
% K'-admissibility @+ 775 ([Ann. Math.,
1998] O EEHD 1 D) 23, FKIIMETDEMHT
HHIEIYIVIT 4y 7 RAOFEEHO
TiFH% 5 %2 7= [Kostant iBMGH3Z, 2021].
2.B.(EMERYEGE 2) DIRAlOBEBRELI AR - —
BRI 72 % 7= O HIE S %2 R R T £ B
D AR OFEERHVWTEZ, Fig, H-
distinguished 72 G O RBDF O EH G B L
THREEER b2 3 offl (H,G,G') Z0IHRK
EROEGERZEH L TH% L7 ([JLT, 2023] fti).
2.C. (EMERHEGE 3) AREREEZ B OB OMIC
XU fence & WHMEEZEA L. 77RO B
B fence ZBZ R WIHEIZ—ETH 5 & W\ S EH
ZEEAAL. WL o2 0sHZ Rt LD 7 [5, 7).
2.D. (EEMHEGE 1 FEBNERISR) EBIRR

TR T AR NERERZ, JFRATEH
RETEDTHERT 27077 2 %28BL, 20
FEEHFEL, RAIOHEELF E LT, K5 650
Ho Rffam 3 THIG TR E D ZRIK O W
B 2 MFMERNE R D T2 e S E e
2.E. (ERHEGR 2—FR0 7 7 4 v 72 xt
FEBCERZR DIRO X e LT “HAn 25 7 4
v 725457 OBERZE A L [Ann. Inst. Fourier,
2020], #EYV —~ > 22 OBERCRYI R B O 77K
ANC BT 2BERHARI NS 6% F0 T T T 497
ZHCRER L, TRE L7z [Adv. Math., 2021].
2.F. (Moo e R O BEREEL) R D Hr
LW otz ita L7 (5t (1, 2, 3, 6]).

3. REfeas
FEORFDEF—T7THD [V —< V&MY
DR 2 A 7o Al BV T, AXZ b
NG OMRICEE AR AT, RAI2E ) 7 B fi &
LT, BERGEE O 1EH oIt 2 & 1912 3HAM 5
% sharpness £ WHBERZEAL, SXIoLX A b
27— ETRERHEA RS b T L% MK
L7z [Adv. Math.], X512, 8 2§ [JLT2019]
# XU [Progr. Math. 2017] TR KM% 32
SHOEHEBEROMEEH 252, zhetht
U CHERIOTRBLO 7 I AR 2 P U 1R
BH) — = VRPN ZERNII NS B AR Y R Vo
fE B OFEIA 2 e & B 7 [F#E 1,2025),

For the last five years (2020-2024), I have been
working on the following research topics.

1. Tempered homogeneous spaces

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

2. Restriction of representations: sym-
metry breaking operators

Branching problems study the restriction of ir-
reducible representations to subgroups. I pro-

posed a program in [Progr. Math., 2015] to ad-



vance branching problems for reductive groups,
see [8] for further perspectives.

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

2.B I formulated and proved a criterion for
finite multiplicity /bounded multiplicity of the
restriction of ‘small’ infinite-dimensional repre-
sentations to reductive subgroups in a sequence
of papers, including [JLT2023].
lar, I established a classification of the triples

(G, H,G") such that (G, H) is a symmetric pair

In particu-

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.(2018)]), as the first
complete classification of SBOs. Further, we
introduced a concept fence to analyze the be-
havior of multiplicity under translations [5, 7].
2.D-F As an “inversion” of symmetry break-
ing, I introduced the concept of holographic
transform in [Adv. Math. 2021] and in a joint
paper with Pevzner ([Ann. Inst. Fourier 2020]).
We also developed the concept of generating
operators for SBOs in [1, 2, 3, 6].

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

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

on the structure theorem of three algebras of

formation of discontinuous groups.

invariant differential operators [Progr. Math.
'17], [JLT2019], established a spectral theory
on standard quotients I'\G/H in [Book 2025].
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1. T. Kobayashi and M. Pevzner, A generat-
ing operator for Rankin—Cohen brackets,
Journal of Functional Analysis, 24 pages.
published on line, 18 March, 2025. DOI:
10.1016/ j.jfa.2025.110944.

2. T. Kobayashi,

symmetry breaking-from discrete to con-

Generating operators of

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

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

4. T. Kannaka and T. Kobayashi, Zariski-
dense deformations of standard discontinu-
ous groups for pseudo-Riemanian homoge-
neous spaces, 94 pages. to appear.

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

6. T. Kobayashi and M. Pevzner, Generat-
ing operators and normal derivatives. In
Y. Tanaka, editor, R & FAFEN D U5
2D (Expansion in Representation Theory
and Harmonic Analysis), 2297 in RIMS
Kokytiroku, pages 1-15, 2024.

7. M. Harris, T. Kobayashi, and B. Speh,
Translation functors and restriction of co-
herent cohomology of Shimura varieties. In
preparation.

8. T. Kobayashi, Recent advances in branch-
ing problems of representations. Sugaku
Expositions, 37:129-177, 2024. DOI:
10.1090/suga/485. Published electroni-

October 23, 2024. Amer. Math.

Soc.; a translation by Toshihisa Kubo of

cally:
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11.
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1.

the Japanese original article.

. T. Kobayashi, Lie groups and Lie algebras:

(3) Lie theory. Sugaku Seminar, 752(6):52-
57, 2024.

T. Kobayashi, Lie groups and Lie alge-
bras: (2) Lie algebras. Sugaku Seminar,
751(5):49-55, 2024.

T. Kobayashi, Lie groups and Lie alge-
bras: (1) Lie groups. Sugaku Seminar,
750(4):52-57, 2024.

=,

F. Kassel and T. Kobayashi. Spectral
Analysis on Standard Locally Homoge-
neous Spaces, Lecture Notes in Math-
ematics, 2367, xi+116 pages. 2025.
Springer. https://doi.org/10.1007/978-

981-96-1957-3

NHRRAT, o 5 W T,

BiEEE, 2024 4. 278 pages. ISBN
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C. HEEFER

1.

(7 IZHNC BT % translation & fence O
ROEA) 1.A 25 1.C IF#HBHEHX A b
v, NEFMAICERLR 2D, KREKT—
R LTEEN>TVWEDT 1 DICEY
® % . ) 1.A. Restricting representations
of real reductive groups to reductive sub-
groups, Séminaire Groupes Réductifs et
Formes Automorphes, France, 17 March
2025. 1.B. Symmetry Breaking under
Translations. AIM-THP seminar. Institut
Henri Poincaré, France, 11 February 2025.
1.C. Symmetry Breaking and Translation
Functor. NCTS Workshop on Representa-
tion Theory and Lie Groups. Taiwan, 11—
14 December 2024.

L (REAERED 2R T POV & SRR TT R

Bz 27507 2 BaiiEEE) (2.A & 2.B X
MK A PVIERRLZD, RERT—<
ELTRENP>TWVWEDT 1 DiCE L
® 5. ) 2.A. Non-commutative Harmonic

Analysis, Branching Problems, and Dis-

The 7th Tunisian-

Japanese Conference: Geometric and Har-

continuous Groups.

monic Analysis on Homogeneous Spaces
and Applications in Honor of Professor
Toshiyuki Kobayashi. Monastir, Tunisia,
31 October—4 November 2023. 2.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).
Tokyo, 5-9 September 2022.

The University of

(o RRPE B AR 2R o BEAE 3R 0 PH GR)

(3.A-3.C. ZINEITHRZZH, KER
T L TREN->TVWEIDT 1 DK
Fe 5. ) 3.A. 29th Nordic Congress
of Mathematicians with EMS. Aalborg,
Denmark, 3-7 July 2023. 3.B. (Plenary
Lecture) International Workshop Lie The-
ory and Its Applications in Physics (LT-
15). Varna, Bulgaria, 19-25 June 2023.
3.C. Holographic Transform, 20 August,
2021, Workshop on "Actions of Reductive
Groups and Global Analysis (Online Tam-
bara), August 17-21, 2021.

. (ATARAYPE F & MR MR ER) “Visible ac-

tions” and “only one” — Geometric struc-
ture that produces multiplicity-free repre-
sentations. B K52 K22 B O B 58
B 30 E4ER A (The 30th An-
niversary Ceremony of the Foundation of
the Graduate School of Mathematical Sci-
ences). The University of Tokyo, 15 Octo-
ber 2022.

- (oIl oD EE AR B GR & MR 0 % Multi-

plicities and discrete decomposability for
the restriction.) (5.A.-5.E. T X
24 ML, NEXBRZZHN, K&k —
T LTERER->TWVWBEDT1IDIZE
& %. ) 5.A. Branching in Represen-
tation Theory. Minicourses: branching

problems and symmetry-breaking. Insti-



tut Henri Poincaré, France, 13-17 Jan-
uary 2025. (three lectures). 5.B. 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. 5.C. 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. 5.D. 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. 5.E. Bounded
multiplicity in the branching problems
of “small” infinite-dimensional representa-
tions, 5 October 2021. V —#fim - KIdmt
IF— (A T4 V), HEKRF

. (BEEZIEH - Tt & ZIam: Proper Ac-
tions and Representation Theory.) (6.A.—
6.1 TWRHEELA L, N A ICE
BN, KEhT—< L TREREN-T
WEBDT1IDICELH 3. ) 6.A. Local
to Global in Non-Riemannian Geometry,
6.B. Properness Criterion and its Quan-
tification, 6.C. Global Analysis on Lo-
cally Symmetric Spaces Beyond the Rie-
mannian Case (6.A, 6.B, 6.C & 2024
£1H 1H ~3 HiZ{T» 7= Global Anal-
ysis of Locally Symmetric Spaces with
Indefinite-metric & W5 5 — < ® 3 [A
o 3 f57 # J#H . Zariski Dense Subgroups,
Number Theory and Geometric Applica-
tions. ICTS, Bangalore, India, 1-12 Jan-
uary 2024.) 6.D. Properness criterion.
6.E. Discontinuous group, Weil’s local

rigidity, and deformation. 6.F. Tempered

Subgroups and tempered homogeneous
spaces. (6.D., 6.E., 6.F. |& Representa-
tions and Characters: Revisiting the Works
of Harish-Chandra and André Weil — A
satellite conference of the virtual ICM 2022
D 4 HEHHEED S B D 3 D. The Insti-
tute for Mathematical Sciences, National
University of Singapore, Singapore, 1-15
July 2022. organized by Hung Yean Loke,
Tomasz Przebinda, Angela Pasquale, and
Binyong Sun). 6.G. Discontinuous dual
and properness criterion (25 April, 2022)
6.H. The Mackey analogy and proper
actions (2 May, 2022) (6.G., 6.H. &
Proper Actions and Representation The-
ory. Mini-courses of Mini-lectures (Orga-
nizers: Pierre Clare, Nigel Higson and Bir-
git Speh) B2 4 DD T —~< DHEHD 2
D, AIM Research Community: Represen-
tation Theory & Noncommutative Geome-
try, online), 25 April-16 May 2022. 6.I. 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.

. (FEEmz2 [ o P 3R Tempered Homoge-

neous Spaces.) (7.A~7.N. TIXi#{H %
A4 ML, ABEFEAICERZZD, KRER
TR LTREN->TWVWHEDOT1D
E 3. ) T.A. Structure of Tem-
pered Homogeneous Spaces. III. Limit
Algebras. Minicourses. Institut Henri
Poincaré, France, 21 February 2025. (Day
3 of the three lectures). 7.B. Structure of
Tempered Homogeneous Spaces. II. Com-
binatorics Approach. Minicourses. In-
stitut Henri Poincaré, France, 19 Febru-
ary 2025. (Day 2 of the three lectures).
7.C. Structure of Tempered Homogeneous

Spaces. 1. Dynamical Approach. Mini-



courses. Institut Henri Poincaré, France,
17 February 2025. (Day 1 of the three
lectures). 7.D. Tempered homogeneous
spaces and tempered subgroups — Dynam-
ical approach 7.E. Classification theory of
non-tempered G/H — Combinatorics of
convec polyhedra 7.F. Tempered homo-
geneous spaces — Interaction with topol-
ogy and geometry (7.D., 7.E.; 7.F. &
Harich-Chandra’s Tempered Representa-
tions and Geometry. 18th Discussion Meet-
ing in Harmonic Analysis (In honour of
centenary year of Harich-Chandra): Work-
ishop. IIT Guwahati, India, 12-16 Decem-
ber 2023 2B % 4 HIEHED S HD 3
D) 7.G. Tempered subgroups & la Mar-
gulis (9 May, 2022) 7.H. Tempered homo-
geneous spaces (16 May 2022) (7.G, 7.H
& Proper Actions and Representation The-
ory. Mini-courses of Mini-lectures (Orga-
nizers: Pierre Clare, Nigel Higson and Bir-
git Speh) IZBIF 2 4 EEHEDSH 2 D,
AIM Research Community: Representa-
tion Theory & Noncommutative Geometry,
online), 25 April-16 May 2022. 7.I. 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.
7.J. RN FEE 22 (Tempered Homo-
geneous Spaces). HAREY XEREHEMR
DRI RRHGEE (BIOKRE, v 74
>), 16 March 2021. 7.K. Limit Algebras
and Tempered Representations. (opening
lecture). RIMS Workshop: Lie Theory,
Representation Theory and Related Areas.
(online), 10 August 2021. 7.L. Limit Alge-
bras and Tempered Representations. (ple-
nary opening lecture). XIV. International
Workshop: Lie Theory and Its Applica-
tions in Physics. Bulgaria (online), 20-26
June 2021. 7.M. Limit algebras and tem-
pered representation. Lie Groups and Rep-

resentation Theory Seminar. The Univer-

sity of Tokyo, 15 June 2021. 7.N. This is
What I do: Limit algebras and tempered
representations.  Representation Theory
& Noncommutative Geometry. AIM Re-
search Community (online), 8 April 2021.

CNRB R EF T T 5 KB

Schréodinger model of minimal represen-
tations and branching problems. Mini-
mal Representations and Theta Correspon-
dence: (Gordan Savin BIZRE L W55
£%). (online), The Erwin Schrodinger In-
ternational Institute for Mathematics and

Physics (ESI), 11-15 April 2022.

C(FFEZME o RN - FEEKREE M

O — 5 Regular Representations on
Homogeneous Spaces.) (9.A.-9.K. TIiZ
WBEHXA ML, NEEEAICRR 2D,
RERT - LTWEHEDP>TWVWED
T12WIFEe®3d. ) 9.A. 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.B. Basic Ques-
tions in Group-Theoretic Analysis on Man-
ifolds. Colloquium at Hiroshima Univer-
sity. Hiroshima, Japan, 22 October 2024.
9.C. 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.D. Is represen-
tation theory useful for global analysis on
a manifold? — Multiplicity: Approach
from PDEs, Harish-Chandra’s Tempered
Representations and Geometry II'T Guwa-
hati, India, 12-16 December 2023. (Harish-
Chandra 43t 100 %2 i & L7 4 HoO
Higi RO 1 M H) 9.E. Is representa-
tion theory useful for global analysis on
a manifold? — Multiplicity: Approach
from PDEs, 9.F. Tempered homogeneous

spaces and tempered subgroups — Dynam-



10.

ical approach, 9.G. Classification theory
of non-tempered G/H — Combinatorics of
convex polyhedra, 9.H. Tempered homo-
geneous spaces — Interaction with topol-
ogy and geometry, (9.E, 9.F, 9.G, 9.H
¥ Analysis on Homogeneous Spaces I
B 5 4 [E# i a#H, Noncommutative
Geometry and Analysis on Homogeneous
Spaces. Williamsburg, USA, 16-20 Jan-
uary 2023.)
Group-Theoretic Analysis on Manifolds.
MATH-IMS Joint Pure Mathematics Col-
loquium Series. The Chinese University of
Hong Kong, 25 November 2022. 9.J. A
Foundation of Group-theoretic Analysis on
Manifolds.

Dipartimento di Matematica, Universita di

9.1. Basic Questions in

Colloquium di dipartimento.

Roma “Tor Vergata” (online), 18 Febru-
ary 2021.

of Reductive Groups from Geometric and

9.K. Representation Theory

Analytic Methods (in honour of Simon
Gindikin). Kavli IPMU, Japan, 27-28 Jan-
uary 2020;

(Y —~< RN BT 2 AT MLIE
#7: Global Geometry and Analysis on Lo-
cally Symmetric Spaces—Beyond the Rie-
mannian Case.) (10.A.-10.E. T
24 M, NEIFWELICERRZH, KE
BT—< LTEHEP>TWVWEIDTLD
WCF & 3. ) 10.A. 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.B. Branching Problems
and Global Analysis of Locally Symmet-
ric Spaces with Indefinite-Metric. Seminar
at University of Trento. Trento, Italy, 19
September 2024. 10.C. 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.D. Global
Analysis of Locally Symmetric Spaces with
Indefinite-metric.  Colloquium, National
(online), 13 Au-
gust 2021. 10.E. Sound of an anti-de Sit-

ter manifold.

University of Singapore.

(opening lecture).
ral Day of the French-Kazakhstan school
of Mathematics. (online), 25 June 2021.

Inaugu-

D. f##%
1. BoRREWEs T CCRHAE) (BEY

SR 1,2
4, 2024 FE A £ X R &Z— WH): 7
=)V IHEE, MEES, Taylor BER, W5,
Lagrange OAEREUE, L WEE, #0775
ﬁf@%ﬂ* AR 2R L7z,
W 2] XF (B RERT - 4 R4S
Lﬁ%?ﬁ‘c, 2024 FEFE S £ X 2 & —, KiH): U —
< UERA LR — < VERIRICBIT 3% E
ZARRED & 72 2 BERUREOEANCBI L T, Al
M DAZROHFEZL L DI ZZZTHB T
oz, EHIT, VU —REOMIER (HIRE
HHHY — B, Cartan 2. UV —~< U XFR
ZeM. PER T RE) AL etk FEZE
AN HDOIERADERTH 208 5
(Rric, ERDEIANERTH 202 520) 12
DOWTDHESMH  (Properness Criterion)
% i (T. Kobayashi, Math. Ann. 1989
B L J. Lie Theory 1996) Oty 722 7 A
T4 T7EHMALE, Eoi. V-~ FH
22N DAEGEEDIEH IR 2 > 7 T
27D DHESRMEHOARER Y -2V
THAL . £ BV —~ U FHZEMICE
VF B AEERE O MIME & B (BRIt & 4
b 32T 20 2T 2EEE RN LT,
SEHR
IINMBAT TIR Y —~ > S 24 D AN e A i)
TEeEo RN 21 il OPkEL Iy |, L&
iR, 2002, pages 18-73  (FRARMEHEAR).
T. Kobayashi, Conjectures on reductive
homogeneous spaces, Mathematics Going
Forward: Lecture Notes in Mathematics
2313, pages 217-231. Springer, 2023.

CIRERTFEE AR, S HE M B & AT,

2024 410 H 21 H-25 H.



4. (77 Y A TOMkL#AE 11 MFPE DI AR

PR O ME) 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.

(77 ATOHEKATE 2 R NZER OB
i) 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.

L BERSE XB (BRI ERR) TR O 2

%, (HAEBCARL 4 ), 2024 5 H
14 H.

. Striving for Universal Truth: Discovery

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

. (4 ¥ FTO#%#E) Global Analysis of Lo-

cally Symmetric Spaces with Indefinite-



Metric. Zariski Dense Subgroups, Num-
ber Theory and Geometric Applications.
ICTS, Bangalore, India, 1-12 January 2024
(1A 1H»5 3 HIZb2 3 EOEKHT).
Summary: The local to global study of ge-
ometries was a major trend of 20th century
geometry, with remarkable developments
achieved particularly in Riemannian geom-
etry. In contrast, in areas such as pseudo-
Riemannian geometry, 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 ge-
ometry even if we impose a locally homo-
geneous structure. This theme has been
developed rapidly in the last three decades.
In the series of lectures, I discussed two
topics by the general theory and some typ-
ical examples.

(a) Global geometry: Properness criterion
and its quantitative estimate for the action
of discrete groups of isometries on reduc-
tive homogeneous spaces, existence prob-
lem of compact manifolds modeled on ho-
mogeneous spaces, and their deformation
theory.

(b) Spectral analysis: Construction of pe-
riodic L2-eigenfunctions for the Laplacian
with indefinite signature, stability question
of eigenvalues under deformation of geo-
metric structure, and spectral decomposi-
tion on the locally homogeneous space of

indefinite metric.

E. &+ - 4En
1. (54) =M% (MIYAUCHI Shunsuke):

M BT 2R T 7 7 A >~ 1R
ZHUZ BT % HAEE A O o FER .

F. SRS — v 2
1. B AL #Bsr 3 # # & FJ-LMI

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

2.

Kavli IPMU(%%) 5 7 & #5 5588), LR
WS B HHE (2009.8-2011.5); FE M
B (Principal Investigator) #f{F (2011.6-
2022.3); EHERFILE (2022.4-).

[x—=F LT 1 Z—|

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Editor,

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

International Mathematics Re-
search Notices (Oxford K% HhR) (2002
2021)

. Editor in Chief, Takagi Booklet, vol. 1-22

(BARES) (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 X U A%
24%) (2015-2019)

Editor, AMS Translation Series (7 X U %
HeEs) (20161)

Editor, Tunijian Journal of Mathematics
(2017-)

Editor, Special Issue in commemoration

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).

HAT IR, THAZREPE st (2 18 8),
THATFPE BEEOf) (214 % + & 1)y,
THATFEE BroE (240 BFE)L O3
> — XGEER

WEZEE, BEEOBIE i, e, 7, (with FREE,
HRFRZ), WERFEHRE.



¥2 - hFoBER )

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

H 2 EBRE (BFAE) oRERBR: Prize
Committee (mathematics), 2020-2021,
St

H 3 EBREDREZESR: Prize Committee
(mathematics), 2019 3 K & 2020, E4t.
ICM2022 1281) 2 HAfFilEE B & & Ple-
nary lecturers @ Selection 23 2 EHEE
B2?D#E (Chair, Lie Theory and its gen-
eralizations, ICM2022), 2019-2022.

EHEH A EEORERER:
tee (International Prize, #*##RF) 2018,
ESP/N

ICM2030 HFHARZEE (2025-).
ENOFADE (HE) OREZES (anony-
mous, various years).

FHCR BB A R E E 2 B (2015-
2017; 2017-2019).
FACRZZ P EFZ B (2007
2009; 2009-2011; 2015-2017; 2017-2019;
2021-2023).

BEEMREEORELRR: HA (JSPS), KE
(NSF-AMS), EU, FA4Y, Lot TN,
FREE NRAIE - & (various years).
OIST (M#ERIAENT R KERT) O BEEH
Ficxt 3 2 E R Advisory Board Member
(2021 ).

Prize Commit-

[EETRER D — 5 F 4 F—73 ¥

29.

30.

31.

32.

F =TI F AV —, BALBCEE LR B ARG
&2 Y777 ¥ A (Opening Conference of
French-Japanese Laboratory of Mathemat-
ics and its Interactions), April 4-5, 2024
(with M. Pevzner).

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

F*—J'F 4 ¥ —, Summer School on Repre-
sentation Theory, V —HEORIERH & KR
Ficls 2> —, FRERELIF—Y
A, 19-23 August 2024.

F—HF A% —, Summer School on Repre-
sentation Theory, V —BEORIEMH & KR

33.

34.

35.

36.

37.

38.

39.

Hrichid 2+t I ) —, (virtual EEEEE I
F— 7 R), August 19-23, 2023 (+ > 5
A4 2).

F—HF 4 ¥ —, Summer School on Repre-
sentation Theory, V —#DEEH & Kiig
Hrichid 2+t 39—, (virtual EEEEE I
F— v R), August 17-21, 2022 (f > 5
A 2).

F—HF 4 ¥ —, Summer School on Repre-
sentation Theory, V —#OHIEMH & KR
Hrichid 2+t I —, (virtual KEEEE I
F =T R), August 17-21, 2021(F > 7 A
).

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.

F—=HFAY— BRLIZF v —, BIRE
F£E&. A—HF AV -5 1H-5 24 [ (cur-
rently with Y. Kawahigashi, T. Kumagai,
H. Nakajima, K. Ono and T. Saito).

4 —HF 4 ¥ —, Summer School on Repre-
sentation Theory, V —#DOEEH & Kisig
Hrichid 2+t I F—, (virtual EEEEE I
F =T X), 18-22 August 2020 (4> 7 A
).

F—=HFAYF =, V- KBt 3
F— (2007 present HA; 20032007 RIMS;
19872001 5K)

F—HF AV —, BALBEEESELS, FJ-LMI
£ 39—, 2023.10- (with M. Pevzner).

40. FEBIESTRKHEEF AL D RAFM, BifHE,
2023 % 11 A 8 H.

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

G. X Eft

1. 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.



2. Doctrat Honoris Causa (University of actions |ZFB1F % {AFF#TH (Mathematicians
Reims), 2022, France. and Spinors) 21795 .

3. HABARMRE (2019) TEFAOBIE i, e,
) WEKRFEHRE, (AR, MHRZEZK
L OHFERE).

4. 7 AV ABERT 2 a— (2017) TREHIY —
HomEim e RIS 3 2 HBk) (Contri-

bution to Structure Theory and Represen-

EPEOF (A R

tation Theory of Reductive Lie groups).

5. % ® # ® (Medal with Purple Rib-
bon)(2014) [##RSE ) .

6. [FAEOZHE] BIEAYFMRIE SR BT
584K, Victor Pérez-Valdés, (2024 4 3 A,
1),

R RGBT 288, Hdh—
i (2021 4F 3 A, #1K - BEE),
HARELF (2020 4 3 H, #1K).

H. @ roDobe Y& —

1. M. Pevzner (University of Reims, France),
September 2023—, French-Japanese Labo-
ratory of Mathematics and its Interactions,
director.

2. Wentao Teng (JSPS PosDoc), October
2023-March 2025. He is working on the
(k, a)-generalized Fourier transforms.

3. EBILERE (=2 — R Y 77 =—72 France),
(2024.4).  Giving an invited lecture at
Opening Conference of French-Japanese
Laboratory of Mathematics and its Inter-
actions (2 B1) 2 1817 (Deriving Egali-
tarian and Proportional Principles from In-
dividual Monotonicity) 2179 .

4. Etienne Ghys, (CNRS, Ecole Normale
Supérieure de Lyon, France), (2024.4).
Giving an invited lecture at Opening Con-
ference of French-Japanese Laboratory of
Mathematics and its Interactions 1235}
% A5 (Linking numbers of modular
knots) 217 5.

5. Jean-Pierre Bourguignon (IHES, France),
(2024.4).  Giving an invited lecture at
Opening Conference of French-Japanese

Laboratory of Mathematics and its Inter-

10



