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Motivation
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Ex.|: Covariant Holographic EE

[he RT prescription for holographic EE is not well-defined

outsiae the context of static configurations:
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Ex.2: Causal Wedge

Bulk causal region corresponding to D[A]: {

* Bulk causal wedge 44

¢ = J[DA] N J[D[A]
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Power of covariant constructs

PA
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Power of covariant constructs

D[A] ~ Causal Wedge: # 4
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Power of covariant constructs

FA

D[A] ~ Causal Wedge: 4
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Power of covariant constructs

D[A] ~ Causal Wedge: 4 ¢ ~ Entanglement Wedge: Wg[A]
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Power of covariant constructs

D[A] ~ Causal Wedge: 4 ¢ ~ Entanglement Wedge: Wg[A]
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Causal wedge vs. Entanglement wedge

D[A] ~ Causal Wedge: ¢ 4

y (1]
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Causal wedge vs. Entanglement wedge

D[A] ~ Causal Wedge: ¢ 4 ¢ ~ Entanglement Wedge: Wg [ Al
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Power of covariant constructs

D[A] ~ Causal Wedge: 44 ¢ ~ Entanglement Wedge: Wg | Al
» Causal Shadow )
¢, CWelA
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Power of covariant constructs

D[A] ~ Causal Wedge: 4 4 ¢ ~ Entanglement Wedge: Wg | Al
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Hole-ography
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Hole-ography
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Hole-ography
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Hole-ography
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Hole-ography: limitations

However the construction has severe limitations:
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Hole-ography: limitations
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Hole-ography: limrtations
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Hole-ography: limitations

| |L\<| (ne construction has severe Iimitations:
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Hole-ography: limrtations

® | |l'f“ the construction nas severe [Imitations.
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Hole-ography: limitations

e construction nas severe [Imitations:
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Hole-ography: limitations

However: the construction has severe lImitations:
® |
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Hole-ography: limrtations

* However, the construction nas severe lIimitations:
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Hole-ography: limrtations

¢ | |f'{“ tne construction nas severe [Imitations:.
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Hole-ography: limitations

o However the construction has severe limitations:

})

Pirsa: 15080062 Page 33/50



Hole-ography: limitations

e However the construction has severe Iimitations:
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Hole-ography: limitations
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Hole-ography: limrtations
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Null generators can cross
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Hole-ography: limrtations
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Differential vs. Residual Entropy

~ecall: the construction has severe lImitations:
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» Upshot: differential entropy given by  E ~ /ff; ,151 . |ate)
does NOT capture residual entropy. |

* /. |s there a more robust notion of residual entropy,
applicable for any asymp.AdS geometry in any dimension,

O

& for any region specification!
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Differential vs. Residual Entropy

o Recall:the construction has severe |Imitations:
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Covariant Residual Entropy

* [wo covariant proposals (for bulk vs. bdy starting point)

» bulk C defining bulk hole ~ Rim Wedge:

We = [IT[C]U I[CH(' \hole 2

ry $F defining the time strip ~ Strip Wedge:
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Covariant Residual Entropy

]

* [wo covariant proposals (for bulk vs. bdy starting point)

 bulk C defining bulk hole ~ Rim Wedge:

We = [IT[C]U I[CH(' \hole S

lary ©F defining the time strip ~ Strip Wedge:
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Covariant Residual Entropy

4

* [wo covariant proposals (for bulk vs. bdy starting point)

o bulk C defining bulk hole ~ Rim Wedge:

We = [IT[C]U I[CH(' \hole 2 N

ry $F defining the time strip ~ Strip Wedge:

— i S — .. _ —~ 2 ;
We = JU[E"]0J7[ET] i
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Covariant Residual Entropy

( I
]

* [hese coincide only If the generators don't cross

* (Generally nerther procedure is reversible f. (b) &
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Covariant Residual Entropy - a puzzle:

D)

(

» Natural expectations for residual entropy (RE):
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* Apparently, local boundary observers can't recovel Ik RI
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Covariant Residual Entropy - a puzzle:

» Natural expectations for residual entropy (RE):
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Covariant Residual Entropy - a puzzle:

» Natural expectations for residual entropy (RE):

e BUI] reversibility has important imolicati
Hence collet e |gnorance n ( N COM| e Ol
individual observe )| (

» Apparently, local boundary observers can't recovel k RI
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Summary

tant to distinguish different regimes of validity.
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Summary

* Lesson 2. general covariance Is a powerful guiding principle

for constructing physically interesting quantities.

a \ -"\_ r'_.‘ L \ /O COANn 7 ~ | . - vt 1 4~ ~ e 1) [ ~t e
Vve nave seen several aistinct causal sets:
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