
 Comment on the Saad Wormhole

I Maldacena's BH info paradox
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2 Recent years progress
BH QuantumChars
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near horizon

toiky p.in
care symmey

K K_i EH

notice H is a two sided operator

K is a two sided operator

double cone couples two sides

ikT.IE

description
can be thought of as averyy

over near horizon degrees



spectrum K is given by QNMs.CSSS.CI
M

Mater fluctuations decays at late

time

Tem DC itnēiwaNMT 1

T tint thouless time

geneneally.sn given y hydrodynamic

modes Tn V
Winer Swingle

matches w classical intuition
thouless time is

the

NGEIO time particle
diffuses

over the wholespace



over the wholeq
Importantly independent of N strong chaos

Zeromodes
Tt

TT tt

twistS.PT

s o ㄒ

action vanishes only
bdytermsiTE.IT

E0

S 0

SFFfdsdE TE linearp

N
I



垂 Saad Womb

⻓
it a 1

are 1 small

shortening picture

⼀⼀

o 0

Hard ⽐ Cork out the BU emission

operator
in higher dimensions

Even quantum
wavefunctional unknown



Good thing Saad Wormhole is a
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