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This year I studied the unitary highest weight
representations of scalar type, using the the-
ory of Euclidean Jordan algebras and Hermi-
tian Jordan triple systems.

First, for any tube type Hermitian Lie group
G, there exists a Euclidean Jordan algebra
nt such that G is the conformal transforma-
tion group of n*. Using this, we can real-
ize the holomorphic discrete series representa-
tions of scalar type on some explicit functions
spaces, for example, the spaces of square inte-
grable functions L3 (£2) on the symmetric cone
1 C n™ with respect to some measures, or the
space of square integrable holomorphic sections
['(Tq, L), T'(D, L)) of the complex line bun-
dles on the tube domain Ty = nT+/—1Q C né
or the bounded symmetric domain D C ng .
These spaces are analytically continued with re-
spect to the parameter A. The analytic contin-
uation of L3 (€2) becomes the space of square in-
tegrable functions on some subvariety O; C 99,
and that of I'(Tq, L), T'(D, L)) become the
spaces of all sections which satisfy some differ-
ential equations, and some norm (which cannot
be given by ordinary integrals) are finite.

The unitary highest weight representations of
the Hermitian Lie group G are naturally ex-
tended as the strongly continuous represen-
tations of the so-called Olshanskii semigroup
Gexp(iC) C G (here C C g is an Ad(G)-
invariant cone). Kobayashi and Mano realized
the minimal representation of SO(n,2) on the
light cone, and gave the explicit form of the ac-
tion of the 1-dimensional subsemigroup, which
corresponds to the extension of the center of
the maximal compact subgroup K of G. This
is given as the integral operator whose kernel
is written using the Bessel function. I gave the
sharp upper estimate of the generalized Bessel
functions on Jordan algebras, and proved that,
for any unitary highest weight representations
of scalar type, the generalization of this integral
kernel has the upper estimate similar to the one
in the minimal representation of SO(n,2).
Also, for tube type Hermitian Lie groups, the
new realization (Fock realization) of the high-

est weight representaions of scalar type is con-



structed, by Higert-Kobayashi-Mollers-@rsted
for minimal case, and by Mollers for general
case. This is realized on the space of square in-
tegrable holomorphic functions on p or its sub-
variety, where g = € + p is the Cartan decom-
position. I generalized this realization for non-
tube type Hermitian Lie groups, and decided
the explicit form of the action of the Olshan-
skii semigroup. This is given by the integral
operator whose kernel is written using the gen-

eralized Bessel functions.
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