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SETHEA, BRI OFEEZHWTIEHL
7= ([4]; REFIRE L JLF, Adv. Math. 2013) .
1.B. (EMEZ KD M) MRIOTRBELD
DEANZ B W CTEEENEIZAERE RS XS54
R & 1.A O¥ESRMEEZ W, V) —BEEROF
EERAVCTHEU IBABUE & HEH [7]).
1.C. PR HEOFHBET I B NTHNTD 5 1F
W HRAROMEEROMREY & LT, BiFH
7R DB X & F N, FESTRRZE ] o 1F I R B
DLP REHINE 725 72D DBEDEMEE 5 R
7= (Y.Benoist & £\ [1]).

2. WB/NRIO KL

Bl ) —BEDMUNREUL, 2 F - SR L WS B
CHBWTHRBRFENRI=X)RHD 1 DTH
D, %< ORBUIIZEL R EINT WS, EH T
INKBLE | F— 7 & T B KIBMRNTICHE 20T,
FFEOH LW E TV 28 L T, MUNRBLD
REGRAFMEDBF DR BB LFEODL KD
7R PR DAF RN & I8 U ([Publ. RIMS 2011]).
I8 % O 72 U NRBLO ML ([Adv. Math.
2003]) Bk, #1000 HOFwX%EE L. ZDHE
FERELTE.

2A. (Yab—FAVA—FTIN) YVaL RN
BOIEBEEOP T, BUNRB D L2-E TV
EREELE 9. X5IT, ZR#ERIZT—YIE
BTN 221249 ) REEEMERE L7 (FE
[7 AV HBUEES A E T —)L 1000 5, 2011]).
2.B. (7—") I OERIER) C BLHHHEE DM
INKRBITH D Weil £BL& D B HMHED /N R B
% TR SER TR 2 R L, R
DX [Compositio Math. 2012] T, didLi)7e
Fourier Z#, Hankel 2 Dunkl Z# Hermite
ERESE DRI & U TN 2 ME RO L G
% 5.2 72 (Ben Said, Orsted & FL[A]).

2.C. () MUNKRED S EL % 4 BEOMS

FRER A, Hr L\ GEIREERC LT
H ([Ramanujan J. 2011], [6] fth).

2.D. (Kostant—BIOX D EFIL) Jordan X
O OMUNEFRHEDO & e LT,
Fock €7 V% —Ab U CTHERL L 72 [JFA2012).
2.E. (lBNRIVOSUIRAY) FNLHL D2 BT
PR B9 2 20 I Bl & fRBT I 5 © A BL D355
IZ5ERITHRGE U 72 [JFA2011].

3. AIRAYER & MEERIR
ERLHRIRZ BT B AHERRER & WO B L &
BEMEOGE L WO HAREZEAL (KX [4]),
REHERB OB EDI LTV S.

4. TEmEF
MOREDEF—TTHBIEY —~ VU HFRZEM
B A EGRHIZBE LT, AT MVEERD
IR E 4T\, TOHE S UTRERANR
7 NS LM% R L ([C. R. Acad. Paris
2011], [arXiv:1209.0475], [14], EEFEZK [10]).
5. YRR DIRER

5A. hT7 3V — O ZEI) B3I OREEE
B9 % AT HIE S 2 F6 L U [Transt. Groups
2012], X 51T RN MV 2O HEA
IZ& o TKRD S FL (‘F-method’) ZRIEL 7z
([3,10,13], [arXiv.1301.2111]).

5.B. SFRRHZHIBR U 72 B9 (2 BESURZ iR 9 5
DIFWDONRE WS RIZEIL T, Zuckerman fNEE
[Adv. Math. 2012] & & OCl/NRELSE 2] D5 A
IS8T L 72 (with Y.Oshima).

5.C. H— L VY BEOIRERFIRIL DK TR D%
NOEMAFRZETRICHEL, HRAB X OB
HFXZIE L7 (FF [15], B. Speh & IE[H])

1. Analysis on non-symmetric spaces
This is a challenge to the global analysis on
homogeneous spaces beyond symmetric spaces.
1.A I introduced a notion of real spherical man-
ifolds and established a geometric criterion for
finite multiplicities in the induced/restricted
representations [Adv. Math.  2013] with
T.Oshima,

1.B classified all symmetric pairs that yield
finite-multiplicity branching laws in [7].

1.C Jointly with Y. Benoist [1], we proved a cri-
terion for LP-temperedness of the regular repre-
sentation on G/H in the generality that G D H
are pair of reductive groups.

2. Analysis on minimal representations



Minimal representations such as the Weil rep-
resentation are one of building blocks of uni-
tary representations. I proposed a geometric
approach to minimal representations, by which
we could expect a fruitful theory on global anal-
ysis by mazximal symmetries. It includes a con-
formal construction of minimal representations
with B. @rsted [Adv.Math.2003]), a theory of
unstary inversion operator on the L2-model
that generalizes the Euclidean Fourier trans-
form with G. Mano ([Memoirs of AMS, 1000,
(2011)]), a deformation theory of the Fourier
2012], new
“special functions” satisfying a certain ODE of
order four with G. Mano, Hilgert, and Mollers

in [Ramanujan J. 2011}, and a generalization of

transform in [Compositio Math.

the Schrodinger/Fock model [9] among others.
3. Multiplicity-free representations

The paper gives a full proof of the propagation
theorem of multiplicity-freeness, which pro-
duces various multiplicity-free results as syn-
thetic applications of the original theory of vis-
ible actions on complex manifolds.

4. Discontinuous groups

Developing my continuing motif on discontin-
uous groups for non-Riemannian homogeneous
spaces, I initiated the study on discrete spec-
trum on locally non-Riemannian symmetric
spaces with F. Kassel [arXiv:1209.0475, 14].

5. Restriction of representations

I accomplished the classification of the triple
(9,8,h) such that Zuckerman’s derived func-
tor modules Aq(\) decompose discretely with
respect to a reductive symmetric pair (g,b)
in [Adv. Math.
small representations in [2] with Y.Oshima. In
the BGG category O, 1 developed a theory

of discretely decomposable restrictions [Transf.

2012] and also some other

Groups 2012], proposed an effective method
to find singular vectors (‘F-method’ [10,13]),
and joint with B.@rsted, V.Soucek, P.Somberg,
M.Pevzner, and T.Kubo determined explicit
formulae of covariant differential operators in
various geometric settings ([arXiv:1301.2111],
[arXiv:1303.3541], [3]). With B.Speh, I classi-
fied symmetry breaking operators of spherical

principal series of Lorentz groups [16].
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porary Mathematics 610, (2014), 253-266.
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R. Acad. Sci. Paris, Ser. I, 352, (2014),
89-94.
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J. Hilgert, T. Kobayashi, and J. Mollers:
“Minimal representations via Bessel oper-
ators”, J. Math. Soc. Japan, 66, (2014),
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T. Kobayashi: “F-method for symmetry
breaking operators”. Differential Geome-
try and its Applications, 33 (2014), 272—
289, Special Issue “Interaction of Geome-
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stitut Oberwolfach Report 11 (2014),
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T. Kobayashi: Symmetry breaking opera-
tors and branching problems, Symposium
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Rankin—Cohen bracket, Symposium on
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1. Branching Laws for Infinite Dimensional

Representations of Real Lie Groups.
Mathematical Panorama Lectures in cele-
bration of 125th birthday of Srinivasa Ra-
manujan (7 ¥ X ¥ ¥ VAFE 125 JEFEIZB T
54 v FBUAFRUR, b Bl OEiE#Z). Tata
Institute, India, 18-22 February 2013.

. Geometric Quantization of Minimal Nilpo-

tent Orbits. (Souriau ##% 90 mial/&fZEEE
4%) Aix-en-Provence, France, 25-29 June
2012.

problems of representa-
tions of real reductive Lie groups.
3.A. Representations of reductive groups:
(David Vogan U Bl /a5 E ) (or-
ganized by Roman Bezrukavnikov, Pavel
Etingof, George Lusztig, Monica Nevins,
and Peter Trapa). MIT, USA, 19-23 May
2014. 3.B. Representation Theory and
Groups Actions. The University of Tokyo,

Tokyo, Japan, 12 July 2014.

. Visible Actions and Multiplicity-free Rep-

resentations. XVIth International Confer-
ence on Geometry, Integrability and Quan-

tization. Varna, Bulgaria, 6-11 June 2014.

. Symmetry Breaking Operators for Rank

One Orthogonal Groups. (5.A.-5.D. Tl
FE XA PV, NEIMEX 2R 5D, KE
BT—<EUTRRAILUZDOTIDIZEED
5. ) 5.A. Analysis, Geometry and Rep-
resentations on Lie Groups and Homoge-
neous Spaces (Takeshi Kawazoe #{% ¥ &
¢ Ahmed Intissar #X#% D % J& Gl &5
f£4%). Marrakech, Morocco, 8-12 Decem-
ber 2014. 5.B. Symmetry Breaking Op-
erators and Branching Problems. Sym-
posium on Representation Theory 2014.
Awajishima, Japan, 25-28 November 2014.
(3#Efii%E) 5.C. Symmetry Breaking Op-
erators and Branching Problems. Alge-
braic Geometry Seminar. Zurich Uni-
versity, Switzerland, 6 October 2014.
5.D. Symmetry Breaking Operators for
Rank One Orthogonal Groups. Prehomo-
geneous Vector Spaces and Related Top-
ics (organized by Slupinski, Soufaifi, Y.



Hironaka, H. Ochiai; scientific advisors:
Rubenthaler and F. Sato). Rikkyo Univer-
sity, Tokyo, Japan, 1-5 September 2014.

. Branching, Multiplicities, and Real Spher-
6.A. Group Actions with
applications in Geometry and Analysis:
in honour of Toshiyuki Kobayashi 50th
birthday. 3-6 June
2013. 6.B. Representations of Reduc-
tive Groups Salt Lake City, USA, 8-12

ical Varieties.

Reims, France,

July 2013. 6.C. MARBEAIE B El &
et s, Tottori, Japan, 8-9, Febru-
ary 2014. 6.D. Representation Theory

and Analysis of Reductive Groups: Spher-
ical Spaces and Hecke Algebras Ober-
wolfach, Germany, 19-25 January 2014.
6.E. Representation Theory and Analy-
sis of Reductive Groups: Spherical Spaces
and Hecke Algebras (organized by Bern-
hard Krotz, FEric M. Opdam, Henrik
Schlichtkrull, and Peter Trapa). Oberwol-
fach, Germany, 19-25 January 2014.

. Geometric Analysis on Minimal Represen-
tations. 7.A. Mathematical Physics and
Representation Theory (Igor Frenkel #(
% 60 KAl s S) (organized by P.
Etingof, M. Khovanov, A. Kirillov Jr., A.
Lachowska, A. Licata, A. Savage and G.
Zuckerman). Yale University, USA, 12-16
May 2012. 7.B. International summer re-
search school of CIMPA 2013: Hyperge-
ometric functions and representation the-
ory. Mongolia, 5-16 August 2013.

Differential

Geometry
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Parabolic

Operators  in
and Branching
Laws. 8.A. The Interaction of Geometry
and Representation Theory:
New Frontiers (M. Eastwood 60 jsad &
524 42) ESI, Vienna, 10-14 September
2012. 8.B. Workshop on the Inter-
action of Representation Theory with

Exploring

Geometry and Combinatorics. Haus-
dorff Institute, Bonn, Germany, March
2011.
Utrecht University, the Netherlands, May

2011.

8.C. Special day on Lie groups.

8.D. (2 lectures), Representa-

10.

tion Theory XII. Dubrovnik, Croatia,
June 2011.
and Analysis

8.E. Lie Groups: Geometry
(JSPS/DFG
September 2011.

Representation

seminar).
Paderborn, Germany,
8.F. Symposium  on
Theory 2012. Kagoshima, Japan, 4-7
December 2012. 8.G. Workshop on
Geometric Analysis on FEuclidean and
Homogeneous Spaces (S. Helgason #(#%
85 Ml AW L),
USA, January 2012.
Workshop: Lie Theory and Its Applica-
tions in Physics (LT-10). Varna, Bulgaria,
17-23 June 2013. 8.I. Analysis Seminar.
Chalmers University of Technology and
the University of Gothenburg, Sweden, 14
May 2013.

Tufts University,

8.H. International

. Finite Multiplicity Theorems and Real

Spherical Varieties. 9.A. (closing lec-

ture), Seminar Sophus Lie. Erlangen,
Germany, July 2011. 9.B. Analysis on
Max Planck Institute for
Mathematics, Bonn, Germany, September
2011. 9.C. (closing lecture), Lie Groups,

Lie Algebras and their Representations

Lie Groups.

(organized by Joseph Wolf). University
of California, Berkeley, USA, November
2011. 9.D. Branching Laws, IMS, Sin-
gapore, March, 2012. Harmonic Analy-
sis Seminar. Charles University in Prague,
Czech, 14 December 2012. 9.E. Harmonic
Analysis, Operator Algebras and Repre-
sentations. Centre International de Ren-
contres Mathématiques (CIRM), Luminy,
France, 22-26 October 2012. 9.F. Special
Program “Branching Laws” (11-31 March
2012).
ences, NUS, Singapore, 19 March 2012.

9.G. Workshop on Representations of Lie

Institute for Mathematical Sci-

Groups and their Subgroups (organized by
G. Zhang). Chalmers University of Tech-
nology, Sweden, 19-20 September 2013.

Global Geometry and Analysis on Lo-
Spaces—Beyond the
Riemannian Case. 10.A. (S. S. Chern
AFE 100 A FEFLSER).  Mathematical
Science Research Institute (MSRI) at

cally Symmetric



Berkeley, California, USA, October 2011.
10.B. Cohomology of Arithmetic Groups
(M. S. Raghunathan #% 70 j%il &

754 4%). Tata Institute of Fundamental
Research, Mumbai, India, December
2011. 10.C. JSPS-DST Asian Academic
Seminar 2013:  Discrete Mathematics
& its Applications. the University of
Tokyo, Japan, 3-10 November 2013.
10.D. Sophus Lie Days. Cornell, USA, 11
October 2013. 10.E. Japan—Netherlands
Seminar. Nagoya University, Japan, 26-30
August 2013. 10.F. Hayama Symposium
on Complex Analysis in Several Variables
XVI. Kanagawa, Japan, 20-23 July 2013.
10.G. (2 lectures), Workshop d’analyse
harmonique. Reims, France, 2 November
2012. 10.H. #43f%x, Colloquium Lorrain.
Université de Lorraine - Metz, France, 16
October 2012. 10.I. 3554, University
of Chicago, USA, May 2011. 10.J. #
Fhi4x, IPMU, the University of Tokyo,
Japan, December 2011. 10.K. #5i<.
Kyushu University, Fukuoka, Japan, 15
January 2015. 10.L. #%554. Tohoku
University, Sendai, Japan, 15 December
2014. 10.M. #37%<2. The University
of Tokyo, Tokyo, Japan, 11 July 2014.
10.N. Lie Groups: Structure, Actions
and Representations (J. Wolf 4% 75 jad
SFEEE4Y). Ruhr-Universitit, Bochum,
Germany, January 2012. 10.0. Sophus
Lie Days. Cornell, USA, 11 October
2013. 10.P. Journée Mathématique
de la Fédération de Recherche. Logis
du Roy, Amiens, France, 2 July 2013.
10.Q. Colloquium de Mathématiques
Institut de Recherche
mathématique de Rennes, France, 10
June 2013. 10.R. Colloquium. Chalmers
University of Technology and the Uni-

de Rennes.

versity of Gothenburg, Sweden, 20 May
2013. 10.S. Workshop: Deformation
of Discrete Groups and Related Topics.
Nagoya University, Nagoya, Japan, 17-18
February 2015.
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F—HF 1 ¥ —, Winter School 2015 on
Representation Theory of Real Reductive
Groups, HUIEKZFKRZFEHEER Z 5 ER,
24-26 January 2015.
Toshihisa Kubo, Hisayosi Matumoto and
Hideko Sekiguchi.

coorganized with

F—7#F 4 ¥—, The 14th Takagi Lectures,
the University of Tokyo, 15-16 November
2014, coorganized with Yasuyuki Kawahi-
gashi, Hiraku Nakajima, Kaoru Ono and
Takeshi Saito.

A — 7+ 4 ¥ —, Representation Theory
and Harmonic Analysis, Oberwolfach,
Germany, 14-20 November 2010 (with B.
Krotz)

Scientific committee, Recent Develop-
ments in Harmonic Analysis and their
Applications, Marrakech, Morocco, 2529

April 2011

74— F 4 ¥ —, Branching Problems for
Unitary Representations, Max Planck In-
stitute for Mathematics Bonn, Germany,
25-29 July 2011 (with B. Orsted and B.
Speh)

Scientific committee, Harmonic Analysis,
Operator Algebras and Representations,
CIRM, Luminy, France, 21-26 October
2012

% — 77> 1 ¥ —, Representations of Lie
Groups and Supergroups, Oberwolfach,
Germany, 10-16 March 2013 (with J.
Hilgert, K.-H. Neeb and T. Ratiu)



26.

27.

28.

29.

30.

FA—HF A ¥ —, Session “Representation
Theory” in JSPS-DST Asian Academic
Seminar 2013: Discrete Mathematics & Its
Applications (/NM3JGFAHl), the University
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International Conference on Geometry, In-
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