











































BH HORIZONS
Eventhorizons global Require 4 D data

Apparenthorizons local in time Require 3 D data at t const

Event Horizons

foliated by nullgeodes generatorsofHorizon
whichgeodesics determined at late time

informally thosethat do t fall intoBHandneitherescape
formally boundaryofpastdomainofdependenceof It

new geodesics can enter horizon at qtics

AE grows when geodesics diverge

Mergerof two Blts pair ofpants
space time diagram

agenerator
generators

riff
caustics



Key concept i ysion of null geodesic congruence
nullgeodesicsthroughS

t.h.it E
0 1 k

Raychaudhuri's equfor null congruences

LK 0 120 omg tony Rn KK
A

N

qq.me

Tavacuan

satisfyingshearof
If I 12 weakenergy

II f twistof cornea
condition

I affineparam b c surfaceforming
alonggeodesic

o o in finite affine parameter
Penrose singularity than not on EH
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Apparent Horizon

outermost smarginally guterstrappedsurface MOTS
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all tensors in a are spatial so can switch to spatialindices

Moreover Mi j Vij SiSj

Qu Disi Kt kiss's

to find Alt or more generally any mots find
topologically sphericalsurface S within It
that satisfies Gee 0 everywhere on f

Alt mots dependonly on data on Ze 8ij Ki
For stationary Blts where Elt has 0 0 AH EH

For growing Blts where EH has 070 Alt inside EH
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Common AH
appearsdiscontinuously
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