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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 We introduced a notion of real spherical
manifolds in [11] with T.Oshima, and estab-
lished a geometric criterion for finite multiplic-
ities in the induced/restricted representations.
1.B a classification theory for certain real
spherical manifolds was given in [3].

1.C Jointly with Y. Benoist [2], we proved a cri-
terion for LP-temperedness of the regular repre-
sentation on G/ H in the generality that G O 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, and inten-
sive algebraic studies have been made since
1990s by many experts. In contrast, I pro-
posed yet another geometric approach to mini-
mal representations, by which we could expect
a fruitful theory on global analysis by mazimal
symmetries. It includes a conformal construc-
tion of minimal representations with B. @rsted
[Adv. Math. 2003]), a theory of unitary inver-
sion operator on the L2-model that generalizes
the Euclidean Fourier transform with G. Mano
([Memoirs of AMS, 1000, (2011)]), a deforma-
tion theory of the Fourier transform in [Com-
positio Math. 2012], a theory of new “special
functions” satisfying a certain ODE of order
four with G. Mano, Hilgert, and Mollers in [Ra-
manujan J. 2011], and a generalization of the
Schrodinger /Fock model in the framework of
the Jordan algebra [8], among others.

3. Multiplicity-free representations

The paper [7] gives a full proof of the propa-
gation theorem of multiplicity-freeness, which
produces various multiplicity-free results as
synthetic applications of the original theory of
visible actions on complex manifolds.

4. 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].
5. Restriction of representations

I accomplished with Y.Oshima the classifica-
tion of the triple (q,g9,h) such that Zucker-
man’s derived functor modules A4(\) decom-
pose discretely with respect to a reductive sym-
metric pair (g,h) in [Adv. Math. 2012] and
also some other small representations in [4]
In the category O, I have developed a sim-
ple and detailed study of discretely decompos-
Groups 2012], and
proposed an effective method to find singu-
lar vectors (‘F-method’ [6], [arXiv:1301.2111],
[arXiv:1303.3541] ).
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