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In a unitary theory, the paradox must be resolved by non-perturbativ
-e, non-local (not just QFT in fixed curved geometry) corrections to
pr, but from what? how to calculate? (Hartman, KAWS2022Lect3)
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Connection with replica wormholes

* You have seen how to calculate Tr[p?] = Xij pijpji by using wormholes.
* How do we calculate p;; itself ?
* We have learnt how to compute entropies, but not individual matrix elements.

* Here we have discussed a similar situation where average properties can be
computed, but it is unclear how to compute the actual function.

* Asurprising aspect is that these average quantities can be computed via
semiclassical gravity.

Replica wormhole uses saddle point approximation to calculate trp?,
but how about the p;, itself?(Maldacena, KAWS2022Lect3)
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The iskhd formda Pl from fhe  uiel  roles

o e gt ot e
This doesnt’ mean that we have a completely derivation
of the entropy of microscopic vN entropy of Hawking ra-
diation, it doesn't that case, because when we use the
gravitational path integral, we are invoking the postulate
that | described last time. The postulate that gravitational
path integral infrared tells us about the quantum states in
ultraviolet. Many reasons to leave that accurate, but you
can't claim to have a microscopic understanding just by
doing this calculation in the infrared. So it's a derivation

of the formula in the same sense that Gibbons-Hawking’s
calculation of the Euclidean black hole free energy is a derivation of

black hole entropy, it's not a complete derivation helpful something
like string theory (Hartman KAWS2022,Lect3:67:30)
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(D) The wormhole paradigm: L
EEERRRE
B {1/

(i) The goal of the information paradox is to =4

explain how the no hair theorem is bypassed in ° 5 .

the chosen theory of quantum gravity ... a RRZIE-Z-
model

The wormhole paradigm instead assumes that some unknown quantum gravity effect
will make the hole radiate like a normal body; thus the paradigm does not seek to address
the information paradox

(i) The goal of the paradigm is to make this normal BRRZ:Z-
behavior of the radiation consistent with semiclassical truct
dynamics at the horizon, at least approximately in a SHILICELYE
code subspace
R Z-structure
But the Effective small corrections theorem shows i =
that this is not possible .... Lo METIL
(Guo, Hughes, Mehta, SDM arxiv:2111.05295) . . .
BES5RE
22-43

Conceptual error: Cannot use holographic notion when surface is defined by the entropy it
contains

Guo, Hughes, Mehta, SDM arXiv: 2111.05295
S. Mathur, Talks at Imperial College 2022
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Page curves and such do not enter my analysis; i only need to know how the
evolution of a BH proceeds over short stretches of time, after which | find it
rather trivial to integrate this over longer periods of time - just by diagonalising
the energy. | find it puzzling why people find this Page curve so important.

Re: On antipodal identification and related ideas with black
Greetings, hole information missing puzzle

I'm not saying that the Page curve is "wrong", bu that its significance is strongly

.
G. 't Hooft overrated, as | think you agree.

G. 't Hooft

Calculate the Shapiro time delay caused by the grav. field of a fast moving
particle: simply Lorentz boost the field of a particle at rest:

flat
space-time

=2

4

b
ﬂT

flat
space-time

du(%) = 4G p (%) log|x — 2| . |
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SRR

a) Wave functions ¥(u") of the in-particles live in region /, therefore u™ > 0.

b) Out-particles in region / have #(u™) with u~ > 0.

The physical
picture

¢, d) In region /1, the in-particles have u* < 0 and the out-particles u~ < 0.

37/70

dfzeng
BJUT,Beijing

BEEEREHE
=it

BRZIE-Z-

model

&% RiREER
TiEBEE

RBiRNZ:Z-

structure

Z-structure

HETFIL

42-4



MR 2: —MAERNBEREFHARER—IHERER

. : 2k L ph < EEELEE
’/T%ﬁ“7{5’%@{5?“‘55}}%&@{%@%%3 s *q] éﬁﬁ']?ﬁverﬁﬂ-l_ 244
o Vel S .
Z—= [ dZ;dp,- - -dTydfR2) BRZE-Z-
”‘TR@&'%?]@%”& / 1o w ﬁ ) model
A% x_DN it e PHELP1,)
12 Sfﬁ‘ﬁﬂ?ﬂ“‘ﬂﬁ & Bk AR
0= Vlanel 3 1,) S~ (1-89g)InZ (63) IirEiE
=R Mot 1 N
s |~ N~ (i) mErE
e Ly SR :;ﬁ(fﬁt?‘ . m structure
{393 BH ,2GMiot1—e
B gy = Lt RERE ~ (W) (65)  Z structure
¢ \k& o A 1. HIEFL
TR >0 (66
= bt g2 e HAIFEIMEEERRE 434

e ALERGRVARegmmtRt  RE, REMNTUAHRR
Kot de Vi k GLAMASEREw | Ry AR T



	信息丢失疑难是什么
	解决之道-Z- model
	倍制虫洞法的工作逻辑
	黑洞内核:Z- structure
	Z-structure的量子化
	总结与展望

