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Abstract

A pseudo-Riemannian manifold is said to be spacelike Jordan IP if the Jordan normal form of the skew-
symmetric curvature operator depends upon the point of the manifold, but not upon the particular spacelike 2-plane
in the tangent bundle at that point. We use methods of algebraic topology to classify connected spacelike Jordan IP
pseudo-Riemannian manifolds of signatgpeq), whereq > 11, p < ‘%6 and where the sdy, ..., q + p} does
not contain a power of 2.
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0. Introduction

Let M be a manifold of signaturép, ¢). Let Tp M denote the tangent spaceib at a pointP and
let the metric onM be denoted by, -). Furthermore, leR be the Riemann curvature tensorMfwith
respect to the Levi-Civita connectiovi. To every non-degenerate oriented 2-dimensional pfarie

E-mail addressistavrov@lIclark.edil. Stavrov).

0926-2245/$ — see front matter 2005 Elsevier B.V. All rights reserved.
doi:10.1016/j.difge0.2005.05.006


http://www.elsevier.com/locate/difgeo
mailto:istavrov@lclark.edu

|. Stavrov / Differential Geometry and its Applications 23 (2005) 128-148 129

Tp M we can associatine skew-symmetric curvature operator

R(m) = |06, ) (3, y) — (6, 2] 2R (x, ),

where {x, y} is any of the oriented bases far. It can be shown (see Lemma 1.9.1[B]) that the
operatorR (i) is well-defined, i.e., that the definition given above is independent of the chosen oriented
basis forz . In differential geometry one studies the eigenvalue structure of the family of operators

{R():TpM — TpM | 7 oriented non-degenerate 2-planelin// }.

One typically imposes one of the following conditions:

(1) The eigenvalue structure &f(7r) does not depend on the choice of spacelike ptaeT» M. In this
case we say thak is spacelike IP at PIf R is spacelike IP at every poit € M, we say thatV is
aspacelike IP manifold

(2) The eigenvalue structure &f(;r) does not depend on the choice of timelike planén this case we
talk abouttimelike IP manifoldsSimilarly, we talk aboutnixed IP—the case where the eigenvalue
structure ofR () does not depend on the choice of planef signature(l, 1).

(3) Jordan(spacelike, timelike or mix@dP: manifolds where not only the eigenvalue structure does not
change withr, but the Jordan normal form as well.

Four-dimensional Riemannian Jordan IP manifolds were first studied and classified by Ivanov and
Petrova in[7]. Subsequently, Gilkey, Leahy and Sadof$#}y classified Riemannian (Jordan) IP mani-
folds whose dimension is at least five and not equal to seven or eight. They showed that the only examples
of Riemannian Jordan IP manifolds are manifolds of constant sectional curvature and certain warped
products of an open interval by a manifold of constant sectional curvature.

The two examples generalize to the higher signature setting as follows:

Example 0.1.

(1) LetV be avector space and lgt,-) be a non-degenerate innerproductioriet K € R with K # 0.
Equip the pseudo-sphere
S:={veV|gw v)=1/K}

with the metric induced by the inclusiohc V. Manifold S is a spacelike Jordan IP manifold; for
details the reader is referred[&].

(2) LetS be the pseudo-sphere discussed in example (1K fer0 let S be the flat space. Lete {+1}
and letA, B € R satisfy the conditiom? — 4¢K B # 0. Setf(t) := ¢Kt*> + At + B and choose a
connected open intervdlC R so thatf (¢) # 0 on 7. We consider

M:=1xS withds? :=edt®>+ f(t)ds?.

Manifold M is a spacelike Jordan IP manifold; the reader is referrg¢8d]tfor further details.

The classification result of Gilkey, Leahy and Sadoffkyhas been extended to the higher signature
setting (see Zhan[d.2,13], and Gilkey and Zhanfp]) as follows:
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