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3 Lorentzian manifolds

3.5 Cauchy hypersurfaces

Let A be achronal, i.e. no timelike f.-d. curve from A to A.

edge(A) ∶=
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p ∈ A
�����������

for all open neighborhoods U of p, there
is a f.-d. timelike curve in U from IU− (p)
to IU+ (p) that does not hit A.
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Definition 3.5.69. A subset S ⊂ M , dim M = m is a topological

hypersurface, if for any p ∈ S we can choose U ⊂○ M with p ∈ U ,
V ⊂○ Rm, and a homeomorphism Ï ∶ U → V such that

Ï(U ∩ S) = V ∩ �{0} ×Rm−1�.
Such a triple (U, V, Ï), alternatively written as U

Ï�→ V , is called a
topological submanifold chart for S around p.

Lemma 3.2.70a. Let S ⊂M , dim M = n + 1 be achronal and a topo-
logical hypersurface, then for any p ∈ S we can choose a topological
submanifold chart U

Ï�→ V ⊂ Rm ≅ Rn,1 for S around p with the ad-
ditional property that for any (t0, x) ∈ V the curve t � Ï−1(t, x) is a
smooth timelike curve, defined for t ∈ (t0 − ‘, t0 + ‘) for some ‘ > 0.
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