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A three-dimensional submanifold A of a space-time (M, gq3) is said to be a

nonexpanding horizon if it satisfies the following conditions:

(i) A is topologically S? x R and null.
(ii) The expansion ;) of I vanishes on A for any null normal /.

(iii) All equations of motion hold at A and the stress-enegy tensor Ty, of
matter fields at A is such that —Tflb is future directed and causal for

any future directed null normal [.
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A weakly isolated horizon (A, [l]) consists of a nonexpanding horizon A,

equipped with an equivalance class of null nrmals to it satisfying
Liw =0 on horizon for all | =€ |l (2)
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Definition. A smooth, three-dimensional, spacelike submanifold H in a

5(Soutside +

space-time is said to be a dynamical horizon if it is foliated by preferred
family of 2-spheres such that, on each leaf S, the expantion ;) of a null
normal [* vanishes and the expansion 6, of the other null normal n® is
strictly negative.
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