% (Professor)
INFE 84T (KOBAYASHI Toshiyuki)

A. WG

WE 5 AERTH 1500 X— (HFffEDH D
&, #1400 R—=2) O ik L7z, HH B
TIEZ O 1 EME D TR D A% G# T 5, W
KT —<IFRD 52 KFlEN D,

1. ERRRITERIRD 72 I Bl D 5
BHEOREDEF—T7THD 7R (2B
T, EVEREER D & E R HEERICHITS 28 L
W7u s o L FREREL X [2).

1.A. CEVERERGR 1—RBEBE) 72 s U OB D
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[Trans. Group 2012], £7-2 =X UREDO A T
IV =X U T, Zuckerman EREKFMEE [Adv.
Math.2012] & & CHUNRHL [10] D555 12 R
FEHIDHELT 57 — A% 3HU T2,
1.B.(EVERELGR 2— A BRME) SR OTRBLD 73
Al DEEEARY %25 2 2 BE+DRMEEZ S
Z [Pers. Math. 2014], * 512, MARBUZEKE %
D% 5E U 72 [Transf. Group 2014].
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method) % B% U [Contemp. Math. AMS,
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I TR L, To—Kkibz5 27 ([3,4,8,11]).
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Speh & HL[A])).
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2.C. (FFIREIEN) WUNRBLPSAEL S 4 BEOH
AR E F LW “RIEEEC ([Ramanujan J.
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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 [Trans.
Group, 2014].

1.C Jointly with Y. Benoist [7], 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 are one of building
blocks of unitary representations. Classic ex-
amples are the Weil representation. I proposed
a geometric approach to minimal representa-

tions, by which we could expect a fruitful the-



ory on global analysis by mazimal symmetries.
It includes a conformal construction of minimal
representations with B. Orsted [Adv. Math.
2003]), a theory of unitary inversion operator
on the L?-model that generalizes the Euclidean
Fourier transform with G. Mano ([Memoirs of
AMS, 1000, (2011)]), a deformation theory of
the Fourier transform in [Compositio Math.
2012], new “special functions” satisfying a cer-
tain ODE of order four with G. Mano, Hilgert,
and Mollers in [Ramanujan J. 2011], and a gen-
eralization of the Schrédinger/Fock model [JFA
2012] 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 [1].

5. Restriction of representations

I accomplished the classification of the triple
(4,8,h) such that Zuckerman’s derived func-
tor modules Aq(\) decompose discretely with
respect to a reductive symmetric pair (g, h)
in [Adv. Math. 2012] and also some other
small representations in [10] with Y.Oshima.
In the BGG category O, I developed a theory
of discretely decomposable restrictions [Transf.
Groups 2012], proposed an effective method
to find singular vectors (‘F-method’ [Contemp.
Math. AMS, 2013]), and joint with B. Orsted,
V. Soucek, P. Somberg, M. Pevzner, and T.
Kubo determined explicit formulae of covari-
ant differential operators in various geometric
settings ([3,4,8,11]). With B.Speh, I classified
symmetry breaking operators of spherical prin-

cipal series of Lorentz groups [13].
B. F&&Kiifi X

1. F. Kassel and T. Kobayashi, “Poincaré se-
ries for non-Riemannian locally symmetric

spaces”, Advances in Mathematics, 287

(2016), 123-236.

. T. Kobayashi, “A program for branch-

ing problems in the representation the-
ory of real reductive groups”, In: Rep-
resentations of Lie Groups, In Honor of
David A. Vogan, Jr. on his 60th Birthday,
Progress in Mathematics 312, pp. 277—
322. Birkhauser, 2015.

. T. Kobayashi and M. Pevzner, “Differ-

ential symmetry breaking operators. II.
Rankin—Cohen operators for symmetric
pairs”, Selecta Mathematica. Published
OnLine 14 December 2015. 65 pages.
DOLI: 10.1007/s00029-015-0208-8.

. T. Kobayashi and M. Pevzner, “Differen-

tial symmetry breaking operators. I. Gen-
eral theory and F-method”, Selecta Math-
ematica. Published OnLine 11 December
2015. 45 pages. DOI: 10.1007/s00029-015-
0207-9.

. T. Kobayashi, A. Nilsson, and F. Sato,

“Maximal semigroup symmetry and dis-
crete Riesz transforms”, Journal of the
Australian Mathematical Society. 100,
(2016), pp. 216—240.

. T. Kobayashi, “Analysis on non-

Riemannian locally symmetric spaces
— an application of invariant theory”,
(eds. S. Naito and K. Naoi), Proceedings
of Symposium on Representation Theory
2015, held at Izu-Nagaoka, Shizuoka,
Japan, November 17-20, 2015, pp. 46-59.

. Y. Benoist and T. Kobayashi, “Tempered-

ness of reductive homogeneous spaces”, J.
Eur. Math. Soc., 17 (2015), 3015-3036.

. T. Kobayashi, B. Orsted, P. Somberg, and

V. Soucek, “Branching laws for Verma
modules and applications in parabolic ge-
ometry. I”, Advances in Mathematics, 285
(2015), 1796-1852.

. T. Kobayashi and G. Savin, “Global

uniqueness of small representations”,
Mathematische Zeitschrift, 281, (2015),
215-239.



10.

11.

12.

13.

T. Kobayashi and Y. Oshima, “Classifi-
cation of symmetric pairs with discretely
(9. K)-
modules”. Crelles Journal, 2015(703),
pp. 201-223, 2015.

decomposable restrictions of

T. Kobayashi, T. Kubo, and M. Pevzner.
Vector-valued covariant differential op-
erators for the Mocbius transformation.
Springer Proceedings in Mathematics &
Statistics, 111, (2015), pp. 67-86.

ZE.

T. Kobayashi, 8l 8Z LTH X, %L
THEZKL, INEHRE (W) TH - BUEoF
O] HIERE, 2015, pp. 91-115 (2 HH#
).

T. Kobayashi and B. Speh, “Symmetry
Breaking for Representations of Rank One
Orthogonal Groups 7, Mem. Amer. Math.
Soc., 238, 7 A U AEF4:, 2015 4, v+112
pp-

C. HEyExR

. “Analysis on Non-Riemannian Locally

Symmetric Spaces —An Application of In-
variant Theory”, (1.A.-1.D. TIFif#H X 1
RV, WEIRMEZ IR 50, RERT—
YELTWRRAILZDOTIDIZELDD. )
1.A. Harmonic Analysis, Group Repre-
sentations, Automorphic Forms and In-
variant Theory: in honour of Roger Howe
celebrating his 70th birthday (Howe #({%
70 AL RMIEEESS). Yale University, USA,
1-5 June 2015. 1.B. Seminar. Institut
Elie Cartan de Lorraine, Nancy, France, 15
October 2015. 1.C. Workshop: Branch-
ing Laws, Quantum Ergodicity, Wave
Front Sets & Resonances (organized by
M. Pevzner and P. Ramacher. Reims,
France, 23-24 October 2015. (2 lectures).
1.D. Symposium on Representation The-
ory 2015, #E K, Shizuoka, Japan, 17-20
November 2015.

“Rigidity in geometry and spectral anal-

ysis on non-Riemnnnian locally homoge-

. Branching

neous manifolds”, Workshop: Deforma-
tion of Discrete Groups and Related Top-
ics. Nagoya University, Nagoya, Japan,
17-18 February 2015.

. 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 ¥ VAL 125 BFEIZ BT
54 Y NBUFFGLERDN) I3 - LI F v —,
5 [l DsEEE e ). Tata Institute, India, 18-
22 February 2013.

problems of representa-
tions of real reductive Lie groups.
4.A. Representations of reductive groups:
(David Vogan #UZEE L& ESR) (or-
ganized by Roman Bezrukavnikov, Pavel
Etingof, George Lusztig, Monica Nevins,
and Peter Trapa). MIT, USA, 19-23
May 2014. 4.B. Representation Theory
and Groups Actions.  The University
of Tokyo, Tokyo, Japan, 12 July 2014.
4.C. Workshop on New Developments in
Representation Theory (opening lecture),
Singapore, 14 March 2016.

. 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. 6.A. Analysis,
Geometry and Representations on Lie
Groups and Homogeneous Spaces (7 7sf
BB £ Ahmed Intissar 2% D& &
FURMZEEES). Marrakech, Morocco, 8-12
December 2014. 6.B. Symmetry Break-
ing Operators and Branching Problems.
Symposium on Representation Theory
2014. Awajishima, Japan, 25-28 Novem-
ber 2014. (M%) 6.C. Symmetry
Breaking Operators and Branching Prob-
lems. Algebraic Geometry Seminar.
Zurich University, Switzerland, 6 Octo-
ber 2014. 6.D. Symmetry Breaking Op-
erators for Rank One Orthogonal Groups.



Prehomogeneous Vector Spaces and Re-
lated Topics (organized by Slupinski, So-
ufaifi, Y. Hironaka, H. Ochiai; scien-
tific advisors: Rubenthaler and F. Sato).
Rikkyo University, Tokyo, Japan, 1-5
September 2014.

. Geometric Analysis on Minimal Represen-
tations. 7.A. Mathematical Physics and
Representation Theory (Igor Frenkel #
B 60 il S ESR) (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. 7.C. (2
lectures). Analytic Representation The-
ory of Lie Groups. Kavli IPMU, the Uni-
versity of Tokyo, Japan, 1-4 July 2015.
7.D. Geometric Quantization of Minimal
Nilpotent Orbits. (Souriau % 90 it &
ift9e5E4x) Aix-en-Provence, France, 25-29
June 2012.

. Natural  Differential  Operators in
Parabolic Geometry and Branching
Laws. 8.A. The Interaction of Geometry
and Representation Theory: Exploring
New Frontiers (M. Eastwood 60 jsac &
iff724£42) ESI, Vienna, 10-14 September
2012. 8.B. Workshop on the Inter-
action of Representation Theory with
Geometry and Combinatorics. Haus-
dorff Institute, Bonn, Germany, March
2011. 8.C. Special day on Lie groups.
Utrecht University, the Netherlands, May
2011.  8.D. (2 lectures), Representa-
tion Theory XII. Dubrovnik, Croatia,
June 2011. 8.E. Lie Groups: Geometry
and Analysis (JSPS/DFG seminar).
Paderborn, Germany, September 2011.
8.F. Symposium on  Representation
Theory 2012. Kagoshima, Japan, 4-7
December 2012. 8.G. Workshop on
Geometric Analysis on FKEuclidean and
Homogeneous Spaces (S. Helgason #(#%
85 ikl /i ZE8E4x).  Tufts University,

USA, January 2012. 8.H. International
Workshop: Lie Theory and Its Applica-
tions in Physics (LT-10). Varna, Bulgaria,
1723 June 2013. 8.I. Analysis Seminar.
Chalmers University of Technology and
the University of Gothenburg, Sweden,
14 May 2013. 8.J. Geometry, Represen-
tation Theory, and Differential Equation,
Kyushu University, Japan, 26-19 February
2016.

. Finite Multiplicity Theorems and Real

Spherical Varieties. 9.A. WAARBUZEHF
BB S ES. Tottori, Japan, 89,
February 2014. 9.B. Representation The-
ory and Analysis of Reductive Groups:
Spherical Spaces and Hecke Algebras
Oberwolfach, Germany, 19-25 January
2014. 9.C. Workshop on Representations
of Lie Groups and their Subgroups (or-
ganized by G. Zhang). Chalmers Univer-
sity of Technology, Sweden, 19-20 Septem-
ber 2013. 9.D. Representations of Re-
ductive Groups Salt Lake City, USA,
8-12 July 2013. 9.E. Group Actions
with applications in Geometry and Anal-
ysis: in honour of Toshiyuki Kobayashi
50th birthday. Reims, France, 3-6 June
2013. 9.F. Branching Laws, IMS, Sin-
gapore, March, 2012. 9.G. Harmonic
Analysis Seminar.  Charles University
in Prague, Czech, 14 December 2012.
9.H. Harmonic Analysis, Operator Alge-
bras and Representations. Centre In-
ternational de Rencontres Mathématiques
(CIRM), Luminy, France, 22-26 October
2012.  9.1. Special Program “Branching
Laws” (11-31 March 2012). Institute for
Mathematical Sciences, NUS, Singapore,
19 March 2012. 9.J. (closing lecture),
Lie Groups, Lie Algebras and their Rep-
resentations (organized by Joseph Wolf).
University of California, Berkeley, USA,
November 2011. 9.K. Analysis on Lie
Groups. Max Planck Institute for Mathe-
matics, Bonn, Germany, September 2011.
9.L. (closing lecture), Seminar Sophus

Lie. Erlangen, Germany, July 2011.



10. Global Geometry and Analysis on Lo-

cally Symmetric Spaces—Beyond the
Riemannian Case. 10.A. (S. S. Chern
AFHE 100 AR &%), Mathematical
Science Research Institute (MSRI) at
Berkeley, California, USA, October 2011.
10.B. Cohomology of Arithmetic Groups
(M. S. Raghunathan #% 70 % ac &
7%44%). Tata Institute of Fundamental
Research, Mumbai, India, December
2011. 10.C. JSPS-DST Asian Academic
Seminar 2013:
& 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

Discrete Mathematics

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. #3422, Colloquium Lorrain.
Université de Lorraine - Metz, France, 16
October 2012. 10.I. #5if<, University
of Chicago, USA, May 2011. 10.J. i
g2, IPMU, the University of Tokyo,
Japan, December 2011. 10.K. #zH=.
Kyushu University, Fukuoka, Japan, 15
January 2015. 10.L. #554. Tohoku
University, Sendai, Japan, 15 December
2014. 10.M. #3&fi<. The University
of Tokyo, Tokyo, Japan, 11 July 2014.
10.N. Lie Groups: Structure, Actions
and Representations (J. Wolf ##% 75 17t
ABWFEE ). 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. Chalmers University
of Technology and the University of
Gothenburg, #&E<, Sweden, 20 May

de Rennes.

2013. 10.S. Workshop:  Deformation
of Discrete Groups and Related Topics.
Nagoya University, Nagoya, Japan, 17-18
February 2015. 10.T. The 11th Inter-
national Workshop: Lie Theory and Its
Applications in Physics (LT-11). Varna,
Bulgaria, 15-21 June 2015. 10.U. Kyushu
University, #&62, Fukuoka, Japan, 15
January 2015.
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“Heat Kernels and Dirac Operators”, & &

O “Automorphic Forms and Representa-

tions” (BLFHRBUER) 4 4)

. Berkeley-Tokyo Winter School: Geome-

try, Topology and Representation The-
ory, “Branching Problems in representa-
tion Theory of Reductive Lie Groups”,
Berkeley, 7 A ) A&%E, 2016 4 2 H.

SV RO ERUOTR B, UMK, Hrb

#HFE. 2015 4R,

E. &+ - Hitiw

1. (H+) Jb)II'ERE (KITAGAWA Masatoshi)

Algebraic structure on the space of inter-
twining operators (#&/FFH3& D 22 ED/R
Bikis), 2015 R



. (L) hEREM (NAKAHAMA Ryosuke)

Some topics on analysis of holomorphic
discrete series representations (iF Hilf#ft
RYNRBADIEITIZBE T 5 WL DD DEEE),
2015 4FE

(L) VAYF L7 4L 27« (Leontiev
Oleksii):
operators of indefinite orthogonal groups
Olp,q) (RSEMELEE O(p,q) DHFFED
WNAEHZEDMSE), 2015 &

Study of symmetry breaking

(f&+) HNKIE (TAUCHI Taito): Y —
REDHE & NEFEREBDZEF DIRTEIZ DN
T, 2015

(L) EAREN (SHIMAMOTO Naoya):
Description of infinite orbits on multiple
flag varieties (% EIEZ BRI L oD SEFRHLE D
FUaR) 2015 4R
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1.

Kavli IPMU (80515 @ #E65%4), LRkl
BB BHE (2000.8 2011.5); ¥ LM% E
(Principal Investigator) ffff (2011.6- )

(V¥ —FNDITT 1 X —]

2.

Managing Editor, Japanese Journal of
Mathematics (H AR 2Y) (2005- )
Editor, International Mathematics Re-

search Notices (Oxford K HARK) (2002
)

Managing Editor, Takagi Booklet, vol. 1—
16 (HABF22) (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, Kyoto Journal of Mathematics
(2010-)

10.

11.

12.

13.

Editor, Representation Theory (7 X U 7
¥4 (2015-)

Editor, Special Issue in commemoration
of Professor Kunihiko Kodaira’s centennial
birthday (J. Math. Sciences, the Univer-
sity of Tokyo) (2015).

Editor, AMS Translation Series (7 X U 7
¥ 4x) (2016-)

ST HIRR, TSR PR (2218 %) ),
TGS BUE O] (4214 &+01& D),
TIANTERE PO E (240 BFE)) @
3V —XREEE

[F& - RFEOERZL K

14.

15.

16.

17.

18.

19.

BEEE:
(2010~ )

European Research Council

HERZ B R AT A SE A EE Z E (2015
2017)

SR E R AT R ST Z A (2007
2009; 2009-2011; 2015-2017)

BHEARESFDOFREEA: HA (JSPS), K
(NSF-AMS), EU, K1Y, Vo7 &> T
7, i NRILHIE - FH (various years)

BAEZE: Prize Committee H ABFSES

B - BFEAM (anonymous) (various years)

Jury, Doctor of Philosophy, Utrecht Uni-
versity, the Netherlands (2011)

(AR ELSD A —H F 1 F =72 ]

20.

21.

22.

Scientific Committee, Visible Actions and
Multiplicity-free Representations. XVIIth
International Conference on Geometry, In-
tegrability and Quantization. Varna, Bul-
garia, 2016.

% —7F 1 ¥ —, Winter School 2016 on
Representation Theory of Real Reductive
Groups, UK KZ Gt SR 5E R
22-27 January 2016. Coorganized with
Toshihisa Kubo and Hideko Sekiguchi.

F—HF 1 ¥ —, Analytic representation
theory of Lie groups, 1-4 July 2015, Kavli
B E BT A SRR, SRR



23.

24.

25.

26.

27.

28.

29.

30.

F—HF 4 ¥ —, Winter School 2015 on
Representation Theory of Real Reductive
Groups, HIFLKF KT FHIARI 2 LR,
24-26 January 2015. Coorganized with
Toshihisa Kubo, Hisayosi Matumoto and
Hideko Sekiguchi.

A —7F 4 ¥ —, Winter School on Rep-
resentation Theory of Real Reductive
Groups, B K, 15-18 February 2014, (with
T. Kubo, H. Matumoto and H. Sekiguchi).

FA—HF 1 % —, Session “Representation
Theory” in JSPS-DST Asian Academic
Seminar 2013: Discrete Mathematics & Its
Applications (/MRJGFtl), the University
of Tokyo, Japan, 7 November, 2013.

F — 4> 4 ¥ —, Representations of Lie
Groups and Supergroups, Oberwolfach,
Germany, 10-16 March 2013 (with J.
Hilgert, K.-H. Neeb and T. Ratiu)

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

A — 7 4 ¥ —, Branching Problems for
Unitary Representations, Max Planck In-
stitute for Mathematics Bonn, Germany,
25-29 July 2011 (with B. @rsted and B.
Speh)

Scientific committee, Recent Develop-
ments in Harmonic Analysis and their
Applications, Marrakech, Morocco, 25-29
April 2011

F—=HFAH¥— @AV Fr— H9H (H
R FHEME, 2011 46 H), 265 10 [3] (HZ#
KFHCERAE, 2012 4E 5 A), 5 11 [ (REK
#2012 4E 11 H), 85 12 8] (K, 2013
5 H), 513 [l CREKFEHEE, 2013
F11 H), 214 B (RFEKRFE, 2014 F5
H), #1511\ CGRIEKRYE, 201546 H) ,
5516 | CGRELRY:, 2015 4F 11 A) (with
Y. Kawahigashi, H. Nakajima, K. Ono and
T. Saito)

3. A—=HFA¥—, V—Itim- - RHimk 3
F— (2007-present HA; 20032007 RIMS;
1987-2001 H k)

G.

K
il

1. 2015 JMSJ & E (The JMSJ Outstanding
Paper Prize) [#UNRBELORERIZEES %50
3 Minimal representations via Bessel op-
erators] (ZBHL TJ (J. Hilgert, J. Mollers
& DA ZE)

2. B E® (Medal with Purple Rib-
bon)(2014) U5

3. H EF4E (Inoue Prize for Science) (2011)
[IERRIR T DX FMEDf#MT ] (Analysis on in-

finite dimensional symmetries)
H. AP oDy % —

1. Shing-Tung Yau, Harvard University,
USA, Nov. 27-30, 2015, delivered the Tak-
agi Lectures on the occasion of Kodaira’s
100th birthday.

2. Birgit Speh, Cornell University, USA,
Nov. 16-Dec. 15, 2015, visiting professor,
gave a series of lectures on automorphic

forms and organized seminar.

3. Paul Baum, Penn State University, USA,
Jul. 2015, visiting professor, gave a se-
ries of lectures on index theory and K-

homology.

4. Anatoly Vershik, St. Petersburg State
University, USA, Jun. 29-30, 2015, deliv-
ered the Takagi lectures, and gave talks at
IPMU workshop and at U. Tokyo.

5. Bent Orsted, A —7 AKX, Denmark, Apr.
1-Jul. 10, 2015, visiting professor (cate-
gory III), gave a series of lectures for one
semester on heat kernels and index theory.
Professor @rsted also gave a series of talks
at IPMU workshop at the Lie group and
representation seminar, and at the collo-
quium of U. Tokyo.
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