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Orbit decomposition of Jordan matrix algebras
of order three under the automorphism groups

Akihiro Nishio and Osami Yasukura

* Abstract. The orbit decomposition is given under the automorphism
group on the real split Jordan algebra of all hermitian matrices of order three
corresponding to any real split composition algebra, or the automorphism
group on the complexification, explicitly, in terms of the cross product of
H. Freudenthal and the characteristic polynomial.

0. Introduction.

Let J' be a split exceptional simple Jordan algebra over a field F of
characteristic not two, that is, the set of all hermitian matrices of order three
whose elements are split octonions over ' with the Jordan product. And let
G’ be the automorphism group of 7'. N. Jacobson [16, p.389, Theorem 10]
found that X,Y € J’ are in the same G’-orbit if and only if XY admit
the same minimal polynomial and the same generic minimal polynomial, by
imbedding a generating subalgebra with the identity element E in terms of
the Jordan product into a special Jordan algebra. When F = R, the field of
all real numbers, some elements of 7' are not diagonalizable under the action
of G" = Fyy), since J' admits a G'-invariant non-defnite R-bilinear form such
that the restriction to the subspace of all diagonal elements is positive-definite
(19, Theorem 2], although every element of J' is diagonalizable under the
action of a linear group Eg(g) containing Fyqy on J' by [15] (cf. [17]) or under
the action of the maximal compact subgroup Sp(4)/Zs of Eggy on J' given
by [22].

This paper presents a concrete orbit decomposition under the automor-
phism group on a real split Jordan algebra of all hermitian matrices of order
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