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1.A.CEMERYBRER) BERY 70 IRl o FHER D % & 7z
% K'-admissibility @+ 2% ([Ann. Math.,
1998] O EFEHD 1 D) A3, FIHE+5EMET
HBIrrIITVLIT 4y 7 EMOFEEAO
TAEAL 72 [2].
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RRMEBAAEFAZE DO L WHERE (F-method) %
RIEL, #TLOWHMOEHZE DK (Rankin-Cohen
TEHIZER Juhl QAL LEMRO—KIL) %
MR L7z ([Adv. Math. 2015], [Selecta Math.
2016], [Lect. Notes Math. 2016]).

1.D. (& RMEGER 2 nFE o B o 70 R P )
HIEMNEREZ, JEREHEETED T
ML, ZRICHTETZ27ar I 02 L,
B. Speh 2 HFEITZ ORI DKIIH =5 X 7=
(Memoirs of AMS, 2015, 75BN DHLIRITFH
FH 2], BHIZ[9). T/, HEHE LT “knu
7574y 7 EH OMREE ALK (1], [Ann.
Inst. Fourier, 2020].

2. BEREF
FEORFOEF—T7THD 1) —< V&MY
DR E B X 7= A EB R 12OV T, FrLunik
Iz s 2 27 VB O S )D T R
AIAATE, BATEN M e LT, BERRED(E
O R Ef % &ICEEfi$ % sharpness & W
SHEZEAL, RILEA kI 2T —2E/ME
TREBRMEARY b7 A2 WL, RO
[Adv. Math. 2016] ZHEL 7z, & 512, B0

9% 2 & [JLT2019] 3 & O [Progr. Math. 2017]
TREA TR 2 W 7o 000 1 P SR BR O e 2 B
ZAEAL, ZhZEHERREY — < > iRz
HDZARY P VIRNTICIER L7 [12],

3. FEXFRZER D K ARMT

TERDT7 474 7EAWT, FHEZEW G/H O
IERISRBLAY LP R e 722 = D DR E+I7 5
% H HR05E IR L [J. Euro. Math.
2015, zHhEk H BP—HoBEICHERL &
(Y. Benoist & $£[HE, B [4]). T HIT 5 3 i
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For the last five years, I have been working on
the following research topics.

1. Restriction of representations:
Branching problems and symmetry
breaking operators

Branching problems in a broad sense try to un-
derstand the behavior of the restriction of ir-
reducible representations to subgroups. I pro-
posed in [Progr. Math., 2015] a general pro-
gram to advance branching problems for reduc-
tive groups, see [11] also for a survey.

1.A Concerning the discretely decomposability
of the restriction of representations, I proved in
[2] by using symplectic geometry, the converse
of one of the main theorems in my previous
paper [Ann. Math., 1998].

1.B I proved a criterion for finite multiplic-
ity /bounded multiplicity of the restriction of
‘small’ infinite-dimensional representations to
reductive subgroups in [3,10,13]. In particu-
lar, T classified the triples (G, H,G’) such that
(G,H) is a symmetric pair and that any ir-
reducible H-distinguished representations have
bounded multiplicity when restricted to an-
other symmetric pair (G, G’).

1.C In the BGG category O, I proposed a new



effective method to find singular vectors (‘F-
method’), and joint with B. Orsted, V. Soucek,
P. Somberg, M. Pevzner, and T. Kubo de-
termined explicit formulae of covariant differ-
ential operators in various geometric settings
([Adv. Math. 2015], [Selecta Math. 2016], and
[Lect. Notes Math. 2016]).

1.D With B. Speh, I classified symmetry break-
ing operators (SBOs) of principal series for a
pair of Lorentz groups (Memoirs of AMS 2015
and book [2]), which give the first successful for
the complete classification of SBOs. A part of
this work is extended to higher rank case.

1.E As an “inversion” of the symmetry break-
ing, I introduced the concept of holographic
transform joint with Pevzner ([Ann. Inst.
Fourier 2020], [1]).

2. 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
in [Adv. Math. 2016] and proved the existence
of “stable spectrum” under small deformation
of discontinuous groups. Further new ideas are
proposed in [Progr. Math. 2017], [JLT2019],
and [11,12].

3. Analysis on manifolds with group ac-
tions

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 D H are pair of reductive groups,
and in [4] for general H. A complete descrip-
tion of nontempered homogeneous spaces G/H
with H C G reductive has been accomplished
in [5], and a further connection with other dis-
ciplines of mathematics has been explored in

[6]. Further references include [7,8].
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1. T. Kobayashi. Branching laws of unitary
representations associated to minimal el-
liptic orbits for indefinite orthogonal group
O(p,q). Advances in Mathematics 388,
(2021), Paper No. 107862. 38 pages. DOLI:
10.1016/j.aim.2021.107862.

2. T. Kobayashi. Admissible restrictions of ir-
reducible representations of reductive Lie
groups: Symplectic geometry and dis-
crete decomposability. Pure and Applied
Mathematics Quarterly 17, (2021), pp.
1321-1343. Special volume in memory of
Bertram Kostant.

3. T. Kobayashi. Bounded Multiplicity Theo-
rems for Induction and Restriction. Journal
of Lie Theory, 32, (2022), pp. 197-238.

4. Y. Benoist and T. Kobayashi, Tempered
homogeneous spaces II, In: Dynamics, Ge-
ometry, Number Theory: The Impact of
Margulis on Modern Mathematics (eds. D.
Fisher, D. Kleinbock, and G. Soifer), pp.
213-245, The University of Chicago Press,
2022.

5. Y. Benoist and T. Kobayashi. Tempered
homogeneous spaces III. Journal of Lie
Theory, 31, (2021), pp. 833-869.

6. Y. Benoist and T. Kobayashi, Tempered
homogeneous spaces IV, preprint. 35 pages,
arXiv: 2009.10391. To appea J. Inst. Math.
Jussieu.

7. Y. Benoist, Y. Inoue, and T. Kobayashi,
Temperedness criterion of the tensor prod-
uct of parabolic GL,,
preprint. 14 pages. arXiv: 2108.12125.

8. /IMMRAT. MG 72 E E 2%/ (Tempered Ho-
mogeneous Spaces), 2021 FE HABER
RHBEN LB RFRBET 7272
I, 14 pages.

9. T. Kobayashi and B. Speh. Distinguished

induction for



10.

11.

12.

13.

14.

representations of SO(n+1,1) x SO(n, 1),
periods and branching laws. In W. Miiller,
S. W. Shin, and N. Templier, editors,
Relative Trace Formulas, Simons Sym-
posia, pages 291-319. Springer, 2021. DOI:
10.1007/978-3-030-68506-5-8.

T. Kobayashi, Multiplicity in restrict-
ing small representations, preprint. Proc.
Japan Acad. 98, Ser. A Math. Sci., (2022),
pp. 19-24.

T. Kobayashi, Recent advances in branch-
ing 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, 69 pages, ArXiv:
1912.12601.

T. Kobayashi, Multiplicity in restricting
minimal representations, preprint.

T. Kobayashi, Conjectures on reductive ho-
mogeneous spaces, 19 pages. To appear in
"Mathematics Going Forward” , Lecture

Notes in Mathematics, vol.2313.

ZE:

1.

T. Kobayashi and B. Speh.
try Breaking for Representations of Rank

Symme-

One Orthogonal Groups II, Lecture Notes
in Mathematics. 2234 Springer, 2018,
xv+342 pages. ISBN:978-981-13-2900-5.

. T. Kobayashi. 77{H#EE, @EaH: )V —HHoOR

FEICB I 2 Ra0ERE, In: HEEER o
=X VEREAF , pages 214-242. HHEXZE,
2018.

C. HEEFER

1.

Regular Representations on Homogeneous
Spaces, (1.A.—1.E. TIZ##EHZ A +L, W
BRELICERZDN, REkhs—<r LT
BELTLZDTIDIZEEH . ) 1LA.A
Foundation of Group-theoretic Analysis on
Manifolds.

Dipartimento di Matematica, Universita di

Colloquium di dipartimento.

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

of Reductive Groups from Geometric and

1.B. Representation Theory

Analytic Methods (in honour of Simon
Gindikin). Kavli IPMU, Japan, 27-28 Jan-
uary 2020; 1.C. Regular Representations
on Homogeneous Spaces. (plenary lec-
ture). International Workshop: Lie The-
ory and Its Applications in Physics (LT-
13). Varna, Blugaria, 17-23 June 2019;
1.D. Regular Representations on Homo-
geneous Spaces. (opening lecture). RIMS
Workshop: Developments in Representa-
tion Theory and Related Topics (organizer:
Yoshiki Oshima). RIMS, Kyoto University,
9-12 July 2019; 1.E. Regular Representa-
tions on Homogeneous Spaces. Dynamics
of Group Actions: a conference in honor of
Yves Benoist. Cetraro, Italy, 27-31 May
2019.

. Limit Algebras and Tempered Representa-

tions. (2.A.-2.D. TIX#HX 1 bL, NE
WAL RR 20, KERT—< 2 LTEMH
CDT1DIEL®H 5. ) 2.A. (opening
RIMS Workshop: Lie Theory,
Representation Theory and Related Ar-
eas. (online), 10 August 2021. 2.B. Limit

Algebras and Tempered Representations.

lecture).

(plenary opening lecture). XIV. Interna-
tional Workshop: Lie Theory and Its Ap-
plications in Physics.
20-26 June 2021. 2.C. Limit algebras and

tempered representation. Lie Groups and

Bulgaria (online),

Representation Theory Seminar. The Uni-
versity of Tokyo, 15 June 2021. 2.D. This
is What I do: Limit algebras and tempered
representations.  Representation Theory
& Noncommutative Geometry. AIM Re-

search Community (online), 8 April 2021.

. Global Geometry and Analysis on Lo-

cally Symmetric Spaces—Beyond the Rie-
mannian Case. (3.A.-3.K. TIX#EHX
A F, NEIGE LIRS, K&
7= L TRERRALCLZDTIDICTE



E®» 3. ) 3.A. Global Analysis of Lo-
cally Symmetric Spaces with Indefinite-
metric.  Colloquium, National Univer-
sity of Singapore. (online), 13 August
2021. 3.B. Sound of an anti-de Sitter
manifold.  (opening lecture). Inaugu-
ral Day of the French-Kazakhstan school
of Mathematics. (online), 25 June 2021.
3.C. Global Analysis of Locally Symmet-
ric Spaces with Indefinite-metric. Semi-
nar. University of Padova, Italy, 3 June
2019. 3.D. Global Analysis of Locally
Symmetric Spaces with Indefinite-metric.
Colloquium. Oklahoma State University, 3
May 2019. 3.E. Global Analysis of Locally
Symmetric Spaces with Indefinite-metric.
Colloquium.  Yale University, USA, 17
April 2019. 3.F. Semisimple Symmetric
Spaces and Discontinuous Groups: What
I Learned from Professor Toshio Oshima.
REFNERELFREIMELER. Jo
sai University, Tokyo, Japan, 26-27 De-
cember 2018. 3.G. “Geometric Quanti-
zation and Applications” M. Vergne ##%
fL%E 2. Luminy, France, 8-12 Octo-
ber 2018. 3.H. Symposium on Represen-
tation Theory 2018. Tottori, Japan, 13-
16 November 2018. 3.I. Colloquium. Hi-
roshima University, Japan, 6 November
2018. 3.J. (plenary lecture). The 65th
Geometry Symposium. Tohoku Univer-
sity, Sendai, Japan, 28-31 August 2018.
3.K. Glances at Manifolds: Aleksy Tralle
BB BL X5 HE 2. the Jagiellonian
University, Krakow, Poland, 2-6 July 2018.
. The Kemeny Lectures 2017, I. “Uni-
versal sounds” of anti-de Sitter mani-
folds. The Kemeny lectures, II. Lo-
cal to global-geometry of symmetric
spaces with indefinite-metric, III. Analy-
sis on locally pseudo-Riemannian symmet-
ric spaces. Dartmouth College, USA, 3-5
May 2017.

5. Analysis of minimal representations-an ap-

proach to quantize nilpotent orbits. Rep-
resentation Theory at the Crossroads of
Modern Mathematics: Alexandre Kirillov
HIZ 81 WAL WSt sE 2. Reims, France, 29
May-2 June 2017.

. Symmetry Breaking Operators in Confor-

mal Geometry. (6.A.—6.I. T3 H %
A4 ML, NERMLZICERR 25, KZ
BR7T—< L TRRALHZDTIDIRE
£®%. ) 6.A. Branching Problems and
Symmetry Breaking Operators. Geome-
try, Symmetry and Physics. Yale Univer-
sity, USA, 23 April 2019. 6.B. Journées
SL2R de théorie des représentations et
analyse harmonique (Hubert Rubenthaler
PR R R ESR). LR.MA., Uni-
versity of Strasbourg, France, 22-23 March
2018. 6.C. (opening lecture). Joint meet-
ing of X. International Symposium: Quan-
tum Theory and Symmetries and XII. In-
ternational Workshop: Lie Theory and
Its Applications in Physics. Varna, Bul-
garia, 19-25 June 2017. 6.D. (plenary
lecture), the XXXV Workshop on Geo-
metric Methods in Physics. Bialowieza,
Poland, 2-8 July 2017. 6.E. Symposium
on Representation Theory 2017. Isawa,
Yamanashi, Japan, 28 November-1 De-
cember 2017.  (plenary lecture), H 7K.
6.F. “Geometry and Analysis on Locally
Symmetric Spaces with Indefinite-metric—
after 145 years of Klein’s Erlangen Pro-
gram”. Colloquium. Friedrich-Alexander-
Universitdt Erlangen-Niirnberg, Germany,
25 July 2017. 6.G. Sophus Lie Semi-
nar. Gottingen, Germany, 30 June-1 July
2017. 6.H. Harmonic Analysis and the
Trace Formula. Oberwolfach, Germany,
21-27 May 2017. 6.I. AMS Special Ses-
sion on Harmonic Analysis (’Olafsson ##%
65 At FLESR). Atlanta, USA, 4 Jan-
uary 2017.

. F-method for Constructing Symmetry

Breaking Operators. (7.A.-7.D. T



R A ML, WA 2 TR 25,
RKERT7 - LTEHELAEZDTLD
Ik & ® 5. ) 7.A. Finite Multiplicity
Theorems and Real Spherical Varieties.
MAAFEREBGL SR ESR, (open-
ing lecture) Tokyo, March 27-29, 2019.
7.B. Abstract Branching Laws for Uni-
tary Highest Weight Modules and Local-
ness Theorem. 7.C. V. Some Further Per-
spectives from the General Theory. (7.B.
& 7.C. ¥ The 20th Hakuba Workshop
on Number Theory in 2017: Automorphic
Differential Operators on Siegel Modular
Forms (organized by T. Ibukiyama @ 5 [A]
T E (44H) @ 2 ©). Nagano, Japan,
3-7 September 2017. ) 7.D. Holographic
Transform, 20 August, 2021, Workshop on
"Actions of Reductive Groups and Global
Analysis (Online Tambara), August 17-21,
2021.

. Branching Laws for Infinite Dimensional
Representations of Real Lie Groups; Sym-
metry Breaking Operators. (8.A.—8.D.
TRH#HEEXA ML, ARIEAICER S
B, RERT7T—~<r L TEHRALAZDTI1
DICE LS. ) 8.A. Joachim Hilgert £
RERBILXFIRLES. Paderborn, Ger-
many, 23-27 July 2018. 8.B. (plenary
lecture). the 32nd International Collo-
quium on Group Theoretical Methods in
Physics (Group32). Czech Technical Uni-
versity, Prague, Czech Republic, 9-13 July
2018. 8.C. Representation theory, geom-
etry, and quantization: the mathematical
legacy of Bertram Kostant. MIT, USA,
28 May-1 June 2018. 8.D. A Program for
Branching Problems in the Representation
Theory of Real Reductive Groups: Classifi-
cation Problem of Symmetry Breaking Op-
erators. Representation Theory inspired by
the Langlands Conjectures (organized by
B. Speh and P. Trapa), in connection with
the AMS-AWM Noether lecture by Birgit
Speh. Denver, USA, 17 January 2020.

9.

10.

TN 72 EE 2%/ (Tempered Homogeneous
Spaces). HAR¥ERFREBIENEIRR
Rl (BIGKY:, 4> F4 ), 16 March
2021.

Bounded multiplicity in the branching
problems of “small” infinite-dimensional
V — R
M- RBERE I F— (X T4 Y), HERE

representations, 5 October 2021.
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BIERLE W ICCRE) (A 94 V) 7
=)L IHEE, MAES, Taylor BB, R,
Lagrange OAREFREIE, ol & &, Borg
BRowD, ZEREBOBED 2R L.
(B SR 1, 248, SEXAR—)

. Beysimls VI - Beghiam XG (BELRY:

Bt - 4 A HGERFE, 4> T 4 >): Lie Groups
and Analytic Approach to Representation
Theory (V —REDRIGHD AT 5 X MY
FH) BEOME) 1 explained some basic
concepts in representation theory of real re-
ductive Lie groups, and highlighted “mul-
tiplicity” of irreducible representations oc-
curring in regular representations. I eluci-
dated an idea of the proof for the following

theorem by using simple examples:

geometry <— representation theory,
real spherical <— finite multiplicity,

spherical +— bounded multiplicity

Befitgt XB (BEERARED) T ieit 0%
2 e RIREMT ) , (FRAEBEA R 4 84,
202146 H 8 H

Bt XA, BUARGRSE, @F: 7%
A b “Heat Kernels and Dirac Operators”
(Berline, Getzler, Vergne) $ & X, “Rep-
resentations of Semisimple Lie Algebras in
the BGG Category O” (Humphreys) (¥
AR 4 )

E. &1 - i

1.
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1.

Kavli IPMU (¥ 3 di g HEAE), EIRRIZ
W% B BHE (2000.8 2011.5); FEHF% &
(Principal Investigator) f#f{E (2011.6-)
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2.

10.

11.

12.

13.

14.

15.

16.

17.

Editor in Chief, Japanese Journal of Math-

ematics (H #& # “# & -Springer-Nature)
(2006- )
Editor, International Mathematics Re-

search Notices (Oxford K% HiMR) (2002—
2021)

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

(HAR#R) (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 VU A%
22%) (2015-2019)

Editor, AMS Translation Series (7 X U 7
BeE2) (2016-)

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).
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L), WERFEHRE.

[ - R EDOEZRER Y]

18.

19.

20.

21.

22.

23.

24.

25.

26.

H 5 EBERAEEDREZBR: Prize Com-
mittee (International Prize, (%5,
s4) 2018.
»HHEBEDIREZER:
(mathematics), 2019-2020.

» 5 ERREROETH, 2019-2022.

H 2 EBEHDOEZEZRER: Prize Committee
(mathematics), 2020-2021.

EANHEEZEE: Prize Committee HAREE
XBEFE - BkFEA (anonymous) (various
years)

FURR R A R R T I ZE i B &= B (2015
2017; 2017-2019)

FURR R RO T W ZE P P9 &R B (2007
2009; 2009-2011; 2015-2017; 2017-2019;
2021-)

BEAIFREAFEOHEEZRE: HA (JSPS), KE
(NSF-AMS), EU, FA4Y, v o7k TN7,
rhaE N RIHIE - & (various years)
OIST Advisory Board (2021-).

Prize Committee
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27.

28.

29.

30.

31.

4 —#F 4 ¥ —, Summer School on Repre-
sentation Theory, V —RDOEER & K
Hrichid 2+t I F—, (virtual EEEEE I
F =T X), 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—=HF A= BARL I F v —, 5 24 [0
(REF K% IPMU, 2019 4F 12 H); % 23 [A]
(FUHR K 2 BOFRRT, 2010 48 6 A) (with Y.
Kawahigashi, T. Kumagai, H. Nakajima,
K. Ono and T. Saito).

F—HF 4 ¥ —, Summer School on Repre-
sentation Theory, V —#EDOFIEM & K7
Hrichid 2+ I —, (virtual EEEREE I
F—w2), 18-22 August 2020 (> 5 4
).

F—HF A4 ¥ —, Summer School on Repre-
sentation Theory, V —#OEEH & KIiiE



32.

33.

34.

35.

G. %

1.

Ficls2LIr—, FREELIF—Y
A, 20-24 August 2019.

F*—J'F 4 ¥ —, Summer School on Repre-
sentation Theory, V —HEORIERH & KR
Ficls2tI)r—, FREREELIF—Y
A, 19-23 August 2018.

F—HF A% —, Summer School on Repre-
sentation Theory, V —BEDAEER & KIfR
MricBd 23—, REEREIF—Y
A, 16-20 August 2017.

A —=HF AP —, BARLZF v —, 5 19 [0
ORES K223, 2017 £ 7 H), 5 20 [
(AR, 2017 £ 11 A) % 21 [\ (#
KEFBORWE, 2018 4 6 H), % 22 [\ (R
K, 2018 4E 11 H) (with Y. Kawahigashi,
H. Nakajima, K. Ono and T. Saito)
F—=HFAF—, V- KRBk
F— (2007-present HK; 2003-2007 RIMS;
1987-2001 HK)

\

i

FABCE IR (2019) TECEOBIE i, e,
nl RERFMIR, (R, WHR2R
r OHFZH).

T RAVABFERT 2a— (2017) T Y —

RFOMERR & KBRS 3 2 H#k) (Contri-
bution to Structure Theory and Represen-

tation Theory of Reductive Lie groups).
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