Isometries of Spacetimes without observer horizons
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Invariant Cauchy temporal function

1sometry group Isom(M,g)

Lorentzian metrics on the torus with non-compact isometry group
Causal curves

Compact Cauchy surface

Theorem 1.1. Let (M, g) be a causal spacetime satisfying the no observer horizons condition.
Then the group IsomT(M', g) of time orientation preserving isometries acts properly on M.

Corollary 1.2. There exists a Cauchy temporal function 7: M — R such that the action of
IsomT(AM, g) on M preserves the gradient one-form dr.

Corollary 1.3. The isometry group splits as a semi-direct product
(1) Isom' (M, g) = L x N,

where N is a compact Lie group, and L is either trivial, Z, or R. Any function T as in
Corollary 1.2 is preserved by N, while L acts on T by translations. In the case that L = R,
the connected component of the identity splits as a direct product

Isom™ (M, g) = R x N°.
Lie groups
Group actions

Theorem 2.3. The isometry group Isom(M, g) of a semi-Riemannian manifold (M, g) acts
freely and properly on the orthonormal frame bundle O(M).
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