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1. Introduction

In the mathematical literature there are several functiomehich let us measure
how the vector fields defined over any Riemannian manifatel aadered We can
ask ourselves which are thaptimal vector fields. In fact, we try to measure how far
from being parallel our vector field is. We can also extend thiestion to distribu-
tions.

Gluck, Ziller [5] and Johnson [6], among others, studied Wioéume of unit vec-
tor fields. They define the volume of a unit vector fietd to be todume of the
submanifold in the unit tangent bundle defined X¥yM ( ). For,this regard the vec-
tor field as a mapX M — 7'M and in T'M we consider the Sasaki metric. We
know [5] that in the ambient manifol&® the Hopf vector fields, and no others, mini-
mize this functional. For higher dimensional spheres, wevki6t] that the Hopf vector
fields are unstable critical points; that is, they are nothelegal minima.

Wiegmink [8] defined thdotal bendingof a unit vector fieldX . This functional is
related to theenergyof the mapX :M — TM, as we shall see in Section 3. Brito [1]
proved that the Hopf vector fields ®&° are the only minima of the total bending. Fur-
thermore, he proved a more general result giving an absabiténum in any dimen-
sion of the total bending corrected by the second fundarhémtan of the orthogonal
distribution to the fieldX . The coefficient of this correctisanishes in dimension 3
and then the corrected total bending agrees with the totadibg.

Similarly to the situation for vector fields, the energy ofgadistribution V in
a compact oriented Riemannian manifold is the energy of thetian of the
Grassmann manifold of -planes M  induced By

In this paper, we add to the energy the norms of the mean cuesbdfV and its
orthogonal distribution (with different weights) introciag in this way thecorrected
energy

In Theorem 1, we find a lower bound for the corrected energy filiation, and

1991 Mathematics Subject Classificatiorb3C20, 58C25.

During the elaboration of this paper first author was pdytiapported by Fapesp (Brazil).

The authors are partially supported by DGI (Spain) Grant BBM2001-3548 and CCEGV
(Spain) Grant No. GR00-52.



