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000000000 (n=10000 Bernstein—
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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, in particular of type D, I have ap-
plied conformal techniques, got a new con-
struction of minimal representations since 1991,
found conserved quantities for ultra-hyperbolic
equations that led us to their unitarizability,
and also proved the existence of a Schrédinger
model (L?-model) with B. @rsted. With G.
Mano ([14]), we determined an explicit form
of the wunitary inversion operator on the L2-
model on the isotropic cones, that generalizes

the Euclidean Fourier transform. We proposed



also an original deformation theory in [13]. I
also discovered “special functions” satisfying a
certain ordinary differential equation of order
four with G. Mano, Hilgert, and Mollers in
[10,11,12]. We also have constructed an ana-
logue of the Schrédinger model and the Fock
model for other simple groups in the framework
of the Jordan algebra [arXiv:1106.3621].

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, I initiated the study on discrete spec-
trum on locally non-Riemannian symmetric
spaces with F. Kassel [1].

4. Restriction of representations

The paper [arXiv:1108.3477] discusses a theory
of real spherical variety, and giving a geomet-
ric criterion for finiteness multiplicities in the
induced /restricted representations. Together
with Y. Oshima, I accomplished the classifi-
cation of the triple (q,g,H) such that Zuck-
erman’s derived functor modules Ag()) de-
compose discretely with respect to a reduc-
tive symmetric pair (g,b) in [arXiv:1104.4400]
and also some other small representations in
[arXiv:1202.5743]. T also extended the theory
to the category O in [4].

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. @rsted, 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 S™x S™ in a joint work with Clerc, Qrsted,

and Pevzner [1].
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