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ABSTRACT. We classify the complete 3-dimensional totally real sub-
manifolds with sectional curvature K > —1% in the nearly Kaehler 6-

sphere S6(1), and, as a corollary, we solve a problem for compact 3-
dimensional totally real submanifolds of S8(1) related to U. Simon’s
conjecture for compact minimal surfaces in spheres.

1. The nearly Kaehler 6-sphere. It is well known that a 6-dimensional
sphere S8 does not admit any Kaehler structure, and whether S does or
does not admit a complex structure, as far as we know, is still an open
question. However, using the Cayley algebra %, a natural almost complex
structure J can be defined on S® considered as a hypersurface in R7, which
itself is viewed as the set &, of the purely imaginary Cayley numbers (see,
for instance, E. Calabi [1]). Together with the standard metric g on S®, J
determines a nearly Kaehler structure in the sense of A. Gray [9], i.e. one has
VX € 22(5%): (VxJ)(X) = 0, where V is the Levi Civita connection of g.
For reasons of normalization only, in the following we will always work with
this nearly Kaehler structure on the sphere S8(1), of radius 1 and constant
sectional curvature 1. The compact simple Lie group Gs is the group of auto-
morphisms of & and acts transitively on S(1). Moreover, G5 preserves both
J and g.

2. Special submanifolds of (S°(1),g,J). With respect to J, two nat-
ural particular types of submanifolds M of S8(1) can be investigated: those
which are almost complez (i.e. for which the tangent space of M at each point
is invariant under the action of J) and those which are totally real (i.e. for
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