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1.0000D0Doogo
gododdddddoo,ggoooooaa
oo0oooUoooooooooooooooo
0,00000000000000000000
O00ooooooooooooooooooo
goooooobooooooooo,ooooa
oo00oooUooDoooooooooooooono
goooooooDoO,0000O0O0O00OD00O0O
0000 ([Adv. Math. 2003]) OO, O 1000 O
0ooUoooooooooooooo [3,6,8,11]
Oo0oo0ooooooooooooog.
1.A. (00000000000 O)0O0O0O0OoOO
00000000000000000 L2000
00000 PBUoo000oo0oooooooo
oo0ooo0ooooooooooooooon
000000000000 Schrodinger OO 0O
000000000 (00 [11)0

1.B. (0000000O0O0OO0O)CcOoooooo
000000 WellODO DOOOODOOOO
Oo00ooOoDooooooOoooooooon
0000000o0oO0o0oDbOoO00 Fourier OO,
Hankel OO, Dunkl OO, Hermite 0O 000 O
000000000ooOoooooo 8o

1.C. (0000)0Doooooooooo 40
ooooooooono «booo”oooooad
00000 ([Ramanujan J. 2011], [1] O)O
1.D. (00000000) Euclid Jordan OO0
gooooboooooooobooboooa
0000000, Fock 00DOODOODOO [6]0
1.E. (000000O00)‘000op’ooooo
O000o0DooooooooDooo Agoon
00000000 [JFA2011)0
2.00000000000
oo0oo0ooooooooooooooon
gboooboooobooooooooooa
O0000000oooooooo (100

3. 0000
OO00oo0ooooooooooooooon
goooobooobuooooboooooa
godoobooooobooooboooooa
O00000O00oOoooO ([C. R. Acad. Paris
2011], [arXiv:1209.0475], OO O O [10])T

4. 00000000
oo00ooooooOooooooogoooo

gopooOoDoDOoOO0OO0oO0O0Oooooooooo
goodboodoboboboboboobaa
0000000000 O00T.Oshima O0O0O
[arXiv:1108.3477]) DO O OY. Benoist 00O
OO00oO0oDoo0ooo »POo0O0OOOOOn
00000000000 [arXiv:1209.4075)0
5. JOooon
Oo00odoooodooooooooooooo
O00000O0o0ooOooopooooo«“con
000”7 00000000000000d (“F-
method’) 00000 ([2], [arXiv.1301.2111])0
O000oo0ooooooooooooooo
00000000000Zuckerman 00O [7]00
000000 [arXiv:1202.5743] 0000000
0000 (with Y.Oshima)DOOODOOOOOOO
000000000 0DO0O0OD0O0 Zuckerman
0000000 [Contemp. Math. 2011]0

6. 000

6.A.0000 Weyl calculus OO OODOOOO
000000000000 (A. Unterberger O
000000) [JFA 2009]0

6.B. 000000000 DOOOODOOOOO
000 00D OBernstein-Reznikov OO0 OO
ooooooo3oono s*xsStxsSTooggod
0000000o00oO0n [Math. Ann. 2011]0

1. Analysis on minimal representations

Minimal representations are one of building
blocks of unitary representations. Classic ex-
amples are the Weil representation, and inten-
sive algebraic studies have been made since
1990s by many experts. Aiming for yet an-
other geometric approach to minimal represen-
tations, I have applied conformal techniques,
got a new construction of minimal represen-
tations since 1991, found conserved quantities
for ultra-hyperbolic equations that led us to
their unitarizability, and also proved the exis-
tence of a Schridinger model (L*-model) with
B. Orsted. With G. Mano ([11]), we deter-
mined an explicit form of the wunitary inver-
sion operator on the L?-model that generalizes
the Euclidean Fourier transform. We proposed
also an original deformation theory in [8]. I
also discovered “special functions” satisfying a
certain ordinary differential equation of order
four with G. Mano, Hilgert, and Mollers in



[Ramanujan J. 2011] etc.. We also have con-
structed an analogue of the Schrédinger model
and the Fock model for other simple groups in
the framework of the Jordan algebra [6].

2. Multiplicity-free representations

The paper [10] gives a full proof of the prop-
agation theorem of multiplicity-freeness, which
have yielded various multiplicity-free results as
synthetic applications of the original theory of
visible actions on complex manifolds.

3. Discontinuous groups

Developing my continuing motif on discontin-
uous groups for non-Riemannian homogeneous
spaces, | initiated the study on discrete spec-
trum on locally non-Riemannian symmetric
spaces with F. Kassel [C. R. Acad. Paris 2011].
3. Analysis on non-symmetric spaces

As a challenge to the global analysis on
non-symmetric spaces, we developed a theory
of real spherical variety in [arXiv:1108.3477]
with T.Oshima, and proved a geometric cri-
terion for finiteness multiplicities in the in-
duced/restricted representations. Jointly with
Y. Benoist [arXiv:1209.4075], 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.

5. Restriction of representations

I accomplished with Y.Oshima the classifica-
tion of the triple (g,9,h) such that Zucker-
man’s derived functor modules Aq(\) decom-
pose discretely with respect to a reductive sym-
metric pair (g,h) in [7] and also some other
small representations in [arXiv:1202.5743] In
the category O, I have developed a simple
and detailed study of discretely decompos-
able restrictions [9], and proposed an effective
method to find singular vectors (‘F-method’
[2], [arXiv:1301.2111], [arXiv:1303.3541] ).

6. Real analysis

6.A. We generalized the classic Weyl calculus to
high dimensions, and found explicitly the com-
position formula with B. @Orsted, M. Pevzner
and A. Unterberger ([JFA 2009]).

6.B. Bernstein—Reznikov integral is extended to
S™x S™x S™ in a joint work with Clerc, Qrsted,
and Pevzner [Math. Ann. 2011].
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porary Mathematics, Amer. Math. Soc.,
13 pp.
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appear in Contemporary Mathematics,
Amer. Math. Soc., 11 pp.
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ators, to appear in Journal of Mathe-
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1106.3621).
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analysis of minimal representations, In
V. Dobrev, editor, Lie Theory and Its
IXth Interna-
tional Workshop, Springer Proceedings in
Mathematics & Statistics 36, pages 77-93.

Springer, 2013 (arXiv: 1212.6871).

Applications in Physics:

5. T. Kobayashi, Natural differential oper-
ators in parabolic geometry and branch-
ing problems, Proceedings of Symposium
on Representation Theory 2012, held at
Kagoshima, (eds. M. Itoh and H. Ochiai)
pages 31-55.

6. J. Hilgert, T. Kobayashi, J. Mollers,
and B. Orsted, Fock model and Segal-
Bargmann transform for minimal repre-
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nal of Functional Analysis, 263 (2012),
3492-3563.

7. T. Kobayashi and Y. Oshima, Classifica-
tion of discretely decomposable A4(X) with
respect to reductive symmetric pairs, Ad-
vances in Mathematics, 231 (2012), 2013
2047.

8. S. Ben Said, T. Kobayashi, and B. Orsted,
Laguerre semigroup and Dunkl operators,
Compositio Mathematica, 148 (2012),

1265-1336.



9.

10.

11.

T. Kobayashi, Restrictions of generalized
Verma modules to symmetric pairs, Trans-
formation Groups, 17 (2012), 523-546.

T. Kobayashi,
multiplicity-free

“Propagation of
property  for  holo-
morphic vector bundles”, to appear in the
volume in honor of J. Wolf for his seventy-
fifth birthday, Progress in Mathematics,
Birkh&user, (2013), 32 pp.

Oo]

T. Kobayashi and G. Mano, “The
Schrodinger model for the minimal rep-
resentation of the indefinite orthogonal
group O(p,q)”, Mem. Amer. Math. Soc.
212, no. 1000, D0 00000, 2011 O,
vi+132 pp.
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