
This article is considered as one of the series of studies on black hole solu-
tions in supergravity theories in terms of the classification of nilpotent orbits.
Such a classification method is recently developed in [1] for spherically sym-
metric black-hole solutions in three-dimensional N = 2 supergravity models.
To be more technical, in [1] the problem of classification of nilpotent orbits for
the pseudo-quaternionic coset manifolds obtained in the N = 2 supergravity
models is considered, and it is shown that the problem can be reduced to
that of the so-called Tits-Satake universality class for the models of interest.

In this article the above classification method is applied to the four-
dimensional N = 2 supergravity model, with the special Kähler scalar mani-
fold specified by Sp(6,R)

U(3)
. By use of the results in [1], the static four-dimensional

extremal black hole solutions are then identified by geodesics on the pseudo-

quaternionic coset manifold
F4(4)

SL(2,R)×Sp(6,R)
. The main results of this article,

in mathematical as well as physical terms, are that the classification of nilpo-

tent orbits for the coset manifold
F4(4)

SL(2,R)×Sp(6,R)
is carried out in a rigorously

algebraic manner.
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