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LEGENDRE SURFACES WITH
HARMONIC MEAN CURVATURE VECTOR FIELD
IN THE UNIT 5-SPHERE

TORU SASAHARA

ABSTRACT. We obtain the explicit representation of Leg-
endre surfaces in the unit 5-sphere with harmonic mean curva-
ture vector field, under the condition that the mean curvature
function is constant along a certain special direction.

1. Introduction. It is well known that an odd-dimensional
unit sphere $?"*! is equipped with the standard Sasakian structure
(g,0,m, ), see Section 2. The study of minimal Legendre submanifolds
in §2"*! is a very active field and closely related to one of minimal
Lagrangian submanifolds in complex projective space.

A natural generalization of a minimal submanifold is a submanifold
with parallel mean curvature vector field. However, Legendre subman-
ifolds in S?"*! with parallel mean curvature vector field are in fact
minimal, see [9]. So, in case the ambient space is S?"*1, as a gener-
alization of minimal Legendre submanifolds, it is natural to consider
Legendre submanifolds whose mean curvature vector field H is har-
monic with respect to the normal Laplacian AP, that is,

(1.1) APH =0.

The purpose of this paper is to study the class of nonminimal Leg-
endre surfaces satisfying (1.1) in the unit 5-sphere. On nonminimal
Legendre submanifolds, there exists a special vector field: ¢H. More-
over, in case the dimension is 2, up to signs, there is a unique unit
vector field normal to ¢H. We denote it by (#H)*. In this paper,
under the condition that the square of the mean curvature function is
constant along one of ¢H and (#H)*, we completely determine non-
minimal Legendre surfaces satisfying (1.1) in the unit 5-sphere.
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