FINITE SIZE SCALING OF

HYPOTHESIS

FROM
BLACKHOLE HORIZON

Proof(?) of ETH in Bottom up AdS/CFT
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Notation
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What is ETH ?
A= "BHNFWR" THDEREFOHM
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Prove ETH ?

vETH®D I BH
vIER]}E 5 15 Spin chain 1& E TORUEETE
VIR LINT L =T UIZE L Ttypical Hamiltonianl 2D LN TRAL
vEZBNTZNZIL =T UDVWTERIRAIKES THEL
VIRTDARY FSLZHAELTITINERZFARE? ?

VCCTIEEZONT=ZN\ZIILEZTUODARY RS L4

Eparg =1|En) € Hear}
B L TO#HETEZRAND,

JNIAR KE YITP




Thermalization|ZB§ 9 A ER
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Thermalization®D+ %9 &
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ThermalizationD+ %9 &4 in AAS/CFT
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(e.g.) Scrambling [Shenker, Stanford,2013], Lyapnov Bound [Maldacena,Shenker,Stanford,2015] etc.
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Double Exponential Scaling

In
AdS/CFT




Double Exponential scaling® + % & #
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D,2= Double Exponential
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Quantum Mixing from Blackhole (1)

v In AdS/CFT correspondence, beyond the Hawking Page transition [maldacenazoo1],
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Quantum Mixing from Blackhole (2)
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@Clustering Property in GFF, Toy Model

v Generalized Free approximation®1/N MDsub-leading Z R I 5
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@Adding 1/N correction

v1/N correction B A %, p = 2 WITTEN DIAGRAM

G(d’mnn'}(iﬂlaifz: 5173:-:174) = /ddHXl ddHXz ddHXa ddHX.i
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x Kpp (21, X1) Kpp(rg, Xo) Kpp (13, X3) Kpp (24, Xy)U (X, Xo, X3, Xy).

v'Mixing for bulk-to-boundary propagator
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= Careful analysis of order of Feynman diagrams are needed! (Now working!)
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Summary & Discussion

Structure of Quantum
BH Mixing Thermalization
Strong 2,

=)

ETH Equilibrati
Structure of Clustering quilibration
Bottom Up Property
AdS/CFT

vAdS blackhole R £ D GFF& “XI G E R ?MStrong ETHZ iz S &ENah o 7=
vOff-diagonal ETH% {El/=F#i = TEERAT = %,

vp = 0(Sm(E)HD & E ? (Working Now!)

v'(Q) More realistic Holographic QF Ts? =e.qg.) D-branes, SUSY, ...

v'Also for some implication for “thermalization” in integrable systems.
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