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1. Analysis on minimal representations
Minimal representations are building blocks of
unitary representations. Classic examples are
the Weil representation, and intensive algebraic
studies have been made since 1990s by many
experts. Aiming for yet another geometric ap-
proach to minimal representations, in particu-
lar of type D, I have applied conformal tech-
niques, got a new construction of minimal rep-
resentations since 1991, found conserved quan-
tities for ultra-hyperbolic equations that led us
to their unitarizability, and also proved the ex-
istence of a Schrédinger model (L?-model) with
B. Orsted. With G. Mano ([9]), we determined
an explicit form of the unitary inversion opera-
tor on the L2-model on the isotropic cones, that
generalizes the Euclidean Fourier transform. I
proposed also an original deformation theory in
[1]. T also discovered “special functions” satis-
fying a certain ordinary differential equation of
order four with G. Mano, Hilgert, and Mollers
in [2] and [arXiv:0907.2608].

2. Multiplicity-free representations

I gave a plenary lecture in Winter School
(Czech) on systematic and synthetic applica-

tions of the original theory of wisible actions



on complex manifolds to multiplicity-free theo-
rems, in particular, branching problems to sym-
metric pairs.

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 [6].

4. Theory of discrete branching laws

I published an expository paper [8] with some
conjectures and new developments on the the-
ory of discretely decomposable unitary repre-
sentations that I established in 1990s, and am
preparing a classification of the triple (q,g,b)
such that Zuckerman’s derived functor mod-
ules Aq(A\) decompose discretely with respect
to a reductive symmetric pair (g,h) with Y.
Oshima. I also extended the theory to the cat-
egory O [arXiv:1008.4544].

5. Real analysis - LP? multipliers

5.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]).

5.B. Inspired by the idea of prehomogeneous
spaces, I studied multipliers with high symme-
tries with Nilsson ([Math Z 2008], [Ark Math
2009]).

5.C. T found an explicit formula of the in-
tegral of invariant meromorphic functions on
S™x 8™ x 5™ in a joint work with Clerc, Orsted,

and Pevzner [5].
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. Dr. Pierre Clare (2011 January—March,
JSPS visitor)

He gave a seminar talk entitled “Con-
nections between noncommutative geom-
etry and Lie groups representations”
(2011.1.18)

. Professor Michael Eastwood (2010 Novem-
ber)

He gave a seminar talk: “Twistor theory
and the harmonic hull” and GCOE lec-
tures: “How to recognise the geodesics of
a metric connection” and “Invariant differ-
ential operators on the sphere” (2010.11.2,
5, 8, & 3 [1)

. Professor Birgit Speh (2010 May—June)
She gave a series of lectures: “On the
eigenvalues of the Laplacian on locally
symmetric hyperbolic spaces” (2010.5.18);
“Introduction to the cohomology of locally
symmetric spaces 1, 2”7 (2010.6.1, 3, & 2
[, GCOE L 7 F ¥ —X)

. Professor Yves Benoist (2010 February—
March)

He gave a series of lectures: “Discrete
groups acting on homogeneous spaces I-
V”? (2010.2.17, 18, 19, & 5 [A]). He is to
receive Clay Research Award (2011).

. Dr. Fanny Kassel (2010 January—
February)
She gave a seminar talk entitled “Deforma-

tion of compact quotients of homogeneous

spaces” (2010.2.2) in a joint seminar of Lie
Groups and Representation Seminar and
Topology Seminar, and also a series of in-
formal lectures on this topic. Further, she
gave a seminar talk at Kyoto University,
and a one-hour talk at the 9th workshop
on Nilpotent Orbits and Representation
Theory held in Hokkaido University.



