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V? be the standard Veronese surface in §% (in the Euclidean space ES its radius vector
has the form
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where z;,25,73 are the Cartesian coordinates in E"’). For p = \/5/2 the sectional
curyature of N,V is constant and equals 1/12. .
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[image: image1.emf][image: image5.png]THEOREM 1. If the intrinsic null indez 5 of the tangent bundle TM™ with Sasaki
metric is equal to k, then k is even and M™ js the metric product of a Riemannian
manifold M™% and the Bucligean space EX¥/?, and TM™ is the metric product of
TM™2 gng Rk,

Kowalski [2] proved that if the Sasaki metric on TM™ is flat, then M™ is also flat.
Theorem 1 generalizes this result significantly. One of the main points of the proof is
that the requirement o the intrinsic null index of TA/™ implies the existence of a k/2-
dimensional regular distribution L on Mn such that for every ¥ € L and any vector
fields X, Z,U tangent to M™ the curvature tensor R of M™ satisfies the conditions
R(X,Y)Z =0and (VuR)(X,Y)Z = 0. As shown by Shirokov (8] (see also [9], §28), these
conditions guarantee the existence of k/2 linearly independent, parallel vector fields on
M?™, and M™ is the metric product of a Riemannian manifold Afn—*/2 and the Euclidean
space EF/2,

The converse theorem is not true, ie. the strong parabolicity of the metric on M™
does not in general imply the strong parabolicity of the Sasaki metric on TM™. -

We say that a distribution £ on NI is vertica; (horizonal ) i at each point O, the
subspace L is tangent (orthogonal) to the fiber. If £ is the null distribution on NF!,
then we will call its dimension the vertical (horizontal) null inder.

THEOREM 2. a) If the vertical intrinsic null ing
equal to v, then on F' there ezist v normal vector
connection.

b) Suppose F! is q surface in a Eu
NF is equal to k, then F' 45 fibered
submanifolds with Aat normal conne,

dez of the Sasaki metric on NF! is
fields which are parallel in the normal

clidean space. If the horizontal intrinsic null indezx 4?/
into k-dimensional intrinsically flat totally geodesic
ction in the ambient space.

REMARK. In the case of a distribution in general Pposition both possibilities are re-

alized, depending on the dimension of the Pprojections of the null distribution on the
vertical and horizonal subspaces.

4. I, in each fiber of TM", we consider only the vectors of a fixed length p, we obtain
2 subbundle of 7M™ called the tangent sphere bundle: T,M™. 1f M™ is compact, then

T,M™ is a compact hypersurface in 7M. On T,M" we consider the metric induced by
the Sasaki metric on 7M".

Klingenberg and Sasaki 4]

showed that the Sasaki metric on Ty 52, where S? is the
standard 2-dimensional sphere,

» has constant sectional curvature equal to 1/4. For n > 3
i S™ has nonnegative sectional curvature
2unian manifold with Gaussian curvature
etric on 7,M? is nonnegative if and only
first Beltrami differential parameter [11].

for0<p® <4/3. If M2isa 2-dimensional Riem
K, then the sectional curvature of the Sasaki m,
ALK < K3(1 - 32K/4), where Ay is the
To formulate the result for n 23, we need the following notation: ¢ is the Riemannian

metric on M™; (.,.) and II-1] are the inner product and the norm of tangent vectors in
the metric g; R(X.Y)Z = Bkm X¥Y™/92" is the curvature tensor of g and

(VuR)(X,Y)Z = V,R;kaJX‘"Y”‘U’B#Z‘V

THEOREM 3. Suppose X, Y, 1w ond £ are unit vectors tangent to M™ at an ar-
irary point Q, and (X.¥) = (U W) = 0y (U.€) = (W,€) = 0. Let Kxy be the
sectional curvature of M™ in the direcction of the surface element spanned by the vectors
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